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Chemical Principles 
Geochemical Partitioning 
Environmental Contaminants 
Environmental Change and Human Impact 

COSMOCHEMISTRY 
Origin of the Elements 
Classification of Chemical Elements 
Composition of the Solar System 
Processes Recorded in Meteorites 
Solar System and Planetary Formation 
Origin of Life—a Cosmochemical View 

PLANETOLOGY - COMPARATIVE PLANETOLOGY OF EARTH-LIKE PLANETS AND 
ASTROBIOLOGY 
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Comparative planetology 
Astrobiology 
Future exploration of Earth-like Planets and Moons 

THE SOLAR SYSTEM 
Accretion 
Dust Condensation 
Planetesimals 
Planetary Accretion 
The Edgeworth–Kuiper Belt 
Satellite Formation 
Origin of Atmospheres 
Origin of Life 
Extrasolar Planetary Systems 

COMPARATIVE PLANETOLOGY 
Planet and Satellite Orbits and Rotation States 
Composition and Interior Structure of Planets 
Surfaces and Atmospheres 
Energy Balance and Evolution 
Magnetic Fields and Field Generation 

PLANETARY SATELLITES, ASTEROIDS, COMETS AND METEORS 
Planetary satellites 
Asteroids 
Comets 
Meteoroids and meteors 

SOLAR WIND AND INTERPLANETARY MAGNETIC FIELD 
Basic Concepts 
Sun and Heliosphere at Times of Solar Activity Minimum 
The "Active" Solar Wind and Transient Phenomena 
Slow Variations 

OCEANOGRAPHY 
The oceans 
Physical oceanography 
Chemistry of the oceans 
Biology of the oceans 
Geology of the oceans 
Coral reef studies 
Human uses of oceans 
Ocean engineering 
Ocean modeling 

THE OCEANS 
History of Oceanic Research 
The Open Oceans 
Continental Margins and Marginal Seas 
Role of the Oceans in the Global Cycles of Carbon and Nutrients 
Role of the Oceans in the Global Climate System 
Related Legal Issues 

THE OPEN OCEANS 
Physical Parameters 
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Geological Parameters 
Biological Parameters 

CONTINENTAL MARGINS AND MARGINAL SEAS 
Physical Parameters 
Biological Parameters 
Land-Ocean Interactions 

ROLE OF THE OCEANS IN GLOBAL CYCLES OF CARBON AND NUTRIENTS 
The Great Conveyor Belt 
Carbon and Nutrient Cycles 
The Excess CO2 Budget in the Global Oceans 
Teleconnections between the Marginal Seas 

ROLE OF THE OCEANS IN THE GLOBAL CLIMATE SYSTEM 
Spatial Variations 
Temporal Variations 
Feedback 

PHYSICAL OCEANOGRAPHY 
Other aspects of Physical Oceanography 
Inter-relations 

SEAWATER PROPERTIES, WATER MASSES, AND GLOBAL SCALE CURRENTS 
Chemical physics of sea water. 
Global scale surface currents and thermohaline circulation. 
Smaller scale processes and observable current fields. 

AIR-SEA INTERACTIONS 
Wind waves 
Air-Sea Interactions 

WAVES IN THE OCEANS 
Basic Equations 
Gravity Waves at the Sea Surface 
Internal Waves 
Inertial Waves 
Kelvin Waves 
Rossby Waves 
Equatorial Waves 

SEA - ICE INTERACTIONS 
Sea Ice Formation 
Distribution of Sea Ice 
Growth of Sea Ice 
Salt-driven Convection Beneath Growing Sea Ice 
Ice Drift Modelling 
Ocean Wave - Sea Ice Interaction 
Wind-induced Upwelling at an Ice Edge 
Processes at the Antarctic Ice Shelves 

SYNOPTIC/MESOSCALE PROCESSES 
Dynamics 
Statistics (spectra, dependence on latitude) 
Regional characteristics 
Effects 
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FRONTS AND MIXING PROCESSES 
Frontal Zones and Fronts 
Persistence and Instability of Fronts 
Cross-frontal Water Exchange 
Biological Productivity and Frontal Phenomena 

COASTAL OCEANOGRAPHY 
Some Dynamical Factors 
Phenomena 
Processes 
The Way Ahead 

CHEMISTRY OF THE OCEANS 
General Chemistry of Seawater 
Nutrients Cycling in the Oceans 
Carbonate Chemistry of the Oceans 
Natural and Anthropogenic Radionuclides 
Human Perturbations 
Non-Radioactive Ocean Pollution 

GENERAL CHEMISTRY OF SEAWATER 
Physical Parameters 
Chemical Composition 
Dissolved Gases 
Organic Material 
Hydrothermal Vents 

NUTRIENT CYCLING IN THE OCEANS 
Nitrogen 
Phosphorus 
Silicon 
Iron 
Continental Shelves 

CARBONATE CHEMISTRY OF THE OCEANS 
Carbon Dioxide and Carbonate System 
Carbon Cycle 
Carbonate Sedimentation 

NATURAL AND ANTHROPOGENIC RADIONUCLIDES 
Natural Radionuclides 
Anthropogenic Radionuclides 

HUMAN PERTURBATIONS 
Nutrients 
Carbon Dioxide 
Continental Margin Studies 

NON-RADIOACTIVE OCEAN POLLUTION 
Trace Metals 
Pesticides and Organic Compounds 
Sewage 
Temporal Trend 

BIOLOGICAL OCEANOGRAPHY 
Organic Matter in the Sea 
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Functional Groups of Marine Pelagic Organisms 
Effects of Ocean Physics and Light 
Effects of Inorganic and Organic Substances on Marine Organisms 
Effects of Marine Organisms on Inorganic and Organic Substances 
Interactions Among Groups of Marine Organisms 
Pelagic Food Webs 
Perspectives 

OCEANS AS MAJOR RESERVOIRS OF PROTEIN 
Oceanic Primary Production 
Capture Fisheries 
Marine Aquaculture 
Oceans as a Source of High-Quality Protein 

MARINE BIOGEOCHEMICAL CYCLES: EFFECTS ON CLIMATE AND RESPONSE TO CLIMATE 
CHANGE 

Carbon and Carbonate Cycles 
Interaction with the Nutrient Cycles 
Interactions with Climate and Environmental Changes 

MARINE BIODIVERSITY 
Four Kinds of Biodiversity on Our Planet 
How do we Know About Biodiversity? 
Species Biodiversity in the Oceans 
High-level Marine Biodiversity 
Ecological Marine Biodiversity 
Genetic Marine Biodiversity 
Marine Biodiversity in Danger 

MODELS AND FUNCTIONING OF MARINE ECOSYSTEMS 
Bacteria, their viral parasites, and their protozoan predators 
Adding a phytoplankton competitor to the bacteria 
Opening the model to export and import 
The concept of characteristic time scales and hierarchical dynamic systems 
Adding a diatom-copepod food chain 
Higher trophic levels 
A full ecosystem model? 

LITTORAL ZONE 
The Extent of the Littoral Zone 
Types of Primary Producers in the Littoral Zone 
Littoral Ecosystems 
The Functions of the Littoral Zone 
The Value of the Littoral Zone to Society 
Threats to the Littoral Zone 

DEEP SEA BENTHOS, CONTRASTING ECOSYSTEMS 
Introduction: The Exploration of the Depths 
In the Reign of Zoology 
New Technologies 
Functional Ecology, Trophic Levels and Biology 
Communities Based on Chemolithotrophy 
Deep-sea Biodiversity 
Abyss and the Origin of Life 
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GEOLOGICAL OCEANOGRAPHY: INTRODUCTION AND HISTORICAL PERSPECTIVE 
History and Development of Marine Geological Exploration 
Ocean Drilling Investigation on the Sea-Floor 
Dynamic Geo-marine Environment 

MORPHOLOGY OF OCEAN FLOOR AND PLATE TECTONICS 
Principle Provinces of Sea Floor 
Continental Drift, Sea-Floor Spreading and Plate Tectonics 
Major Morphological Features 

SEISMIC IMAGING IN THE OCEANS 
Seismic Wave Propagation 
Seismic Data Acquisition 
Processing of Reflected Data 
Processing of Refracted Data 
Visualization of 3D Geological Structures 

MINING AND OIL EXPLORATION IN THE OCEANS AND SEAS 
Occurrence of Hydrocarbons in Oceans and Seas 
Exploiting Hydrocarbon Resources in the Oceans and Seas 
Occurrence of Minerals in the Oceans and Seas 
Mineral Extraction 
Future Directions in Hydrocarbon and Mineral Extraction in the Seas 

CORAL REEFS AS A LIFE SUPPORTING SYSTEM 
The natural history of coral reefs 
Nutrients in coral reefs 
Mass bleaching of corals 
Social and humanity 
Policy making of coral reef management 
The future of coral reefs 

CORAL REEF ECOSYSTEMS: AN OVERVIEW OF THEIR STRUCTURE AND FUNCTION 
Reef structure, composition and function 
Threats to the chain 

BIOLOGICAL DYNAMICS OF CORAL REEFS 
Population Dynamics of Branching Corals 
Population Dynamics of Foliaceous Corals 
Predation on Corals 
Phase Shift of Coral Communities in Jamaica 

CORAL REEF BIODIVERSITY 
Invertebrates 
Fishes 
Other reef organisms 

THE PRODUCTIVITY OF CORALS 
Zooxanthellae: The Primary Producers in Corals 
Factors influencing the rates of photosynthesis by zooxanthellae 
The fate of zooxanthella primary production 

EFFECTS OF CLIMATE CHANGE ON CORAL REEFS 
Climate change in tropical regions 
Coral reefs as vulnerable ecosystem 
Sea temperature and coral bleaching 
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Calcification rates and the Aragonite Saturation State 
Sea level rise 
Downstream effects of climate change on coral reef ecosystems 
Interactions with other human related stresses (see also, Human Uses of the Oceans) 
How will coral reefs respond? 

HUMAN USES OF THE OCEANS 
Human Use and Ocean Circulation 
Ocean Regeneration 
Coral Reef Regeneration 
Management Options for Ocean Conservation 
International Cooperation 

HUMAN USE AND OCEAN CIRCULATION 
Marine Living Resources 
Marine Non-living Resources 
Transportation and Communications 
Tourism and Recreation 
Reclamation for Economic Development 
Waste Disposal 
Key Issues of Ocean Use Management 

OCEAN REGENERATION 
Developing Ocean Regeneration Plans 
Restoring Degraded Habitats 
Stocking Fingerlings 
Establishing Artificial Habitats 
Promoting Sustainable Fishing 
Enhancing Marine Environment Quality 
Facilitating the Co-management of the Marine Environment in the 21st Century 

CORAL REEF REGENERATION 
The Nature of Coral Reefs 
Destruction of Coral Reefs 
Coral Reef Regeneration 
Miscellaneous Ideas for Restoration of Coral Reefs 
Coral Farming 

MANAGEMENT OPTIONS FOR OCEAN CONSERVATION 
International Treaties and Initiatives 
National Oceans Polices 
Legislation and Enforcement 
Environmental Impact Statement 
Integrated Management Plan 
Training and Education 
Public-Private Partnership 

MANAGEMENT OPTIONS FOR CORAL REEF CONSERVATION 
Importance of Coral Reefs 
Coral Reef Degradation 
Options for Coral Reef Conservation 

OCEAN ENGINEERING 
Field Measurement and Remote Sensing 
Marine Structures and Materials 
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Naval Architecture 
Ocean Energy 
Mariculture Engineering 
Underwater Acoustic 
Harbor and Navigation 

FIELD MEASUREMENTS 
In situ and Remote Sensing Measurements 
Wave Measurements 
Current Measurements 
Wind Measurements 
Remote Sensing Techniques 
Field Data and Quality Control 
Challenges and Considerations of Field Measurements 

MARINE STRUCTURES AND MATERIALS 
Definition and Catalog of Marine Structures 
Design Criteria and Methods of Marine Structures 
The Material for Marine Structures 
Trends of Research on Marine Structures 

NAVAL ARCHITECTURE 
Ship Hull 
Propeller 

OCEAN ENERGY 
Ocean Thermal Energy Conversion 
Tidal Energy 
Wave Energy 
Current Energy 

MARICULTURE ENGINEERING (SEA FARMING SYSTEMS) 
Sea Farming Technology Research and Development 
Choosing A Location Requires Experience And Technological Knowledge 
Sea Farming Technology 
A New Design for Favorable Tension Leg Net Pen Developed 

UNDERWATER ACOUSTICS 
An Acoustical View of Oceanography 
The History of Research on Ocean Acoustics 
Measurement of Speed of Sound 
Other Applications 

HARBORS AND NAVIGATION 
Maritime Transport and Shipping Vessels 
Loading and Unloading in Seaports 
Harbor Structures 
Wave Protection 

MODELING THE OCEAN SYSTEM FROM A SUSTAINABLE DEVELOPMENT PERSPECTIVE 
Subject and Objectives of a Model 
The Overall Model's Dimensions 
A Diversity of Models 
Hierarchy and Scales 
Defining Models by their Operant Variables 
Resolution, Realism and Predictability 
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NESTED INTERDISCIPLINARY THREE-DIMENSIONAL MODELS OF THE MARINE SYSTEM 
Operant State Variables and Evolution Equations of a 3D Interdisciplinary Ocean Model 
The Hydrodynamic Component 
Formulation of Flow and Fluxes 
Formulation of the Production/Destruction Rates 
Mathematical Forecasting and Mathematical Visualization 

MATHEMATICAL AND NUMERICAL GEOHYDRODYNAMIC MODELS 
Conservation equations 
Preparation for numerical resolutions 
Spatial discretizations 
Temporal discretizations 
Staggering 
Critical parts for ocean models 
Other model ingredients 
Discussion 

MODELING BIOGEOCHEMICAL PROCESSES IN MARINE ECOSYSTEMS 
General Classification of Biogeochemical Models 
Models Complexity in terms of Food Web Structure 
Physical Factors on Biogeochemical Models 
Inverse Approaches in Biogeochemical Modeling 
Regional Applications of Coupled Physical-biogeochemical Models 

GEOGRAPHY 
Scope of Geography 
Main Topics and Fields of Geography 
Historical Perspectives 
Future Trends 

FOUNDATIONS OF GEOGRAPHY 
Development of Modern Geographic Thought 
The basic geographic approach 
Regions 
Diversification of subject matters 
Plurality of approaches in human geography 
The present dilemma between physical and human geography 
Future prospects 

MAIN STAGES OF DEVELOPMENT OF GEOGRAPHY 
The Predecessors 
Middle Ages 
Early Modern Times 
Founders of Modern Geography 
New Directions 
The Present 
The Future 

THEORY AND METHODS IN GEOGRAPHY 
Theories 
Methods 

GEOGRAPHICAL EDUCATION 
What is Geographical Education? 
How is Geographical Education Relevant to Society and Environment? 
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Past Trends in Geographical Education 
Current Trends in Geographical Education 
Current Practices in Geographical Education 
Challenges for Geographical Education 
Future Directions 

PHYSICAL GEOGRAPHY 
Historical Background 
The Main Fields of Study 
Past Environmental Change 
Global Environmental Change 
Applied Physical Geography 

GEOMORPHOLOGY 
Development of Geomorphology 
Main Concepts, Research Lines, and Methods 
Structural Geomorphology 
Weathering and Soils 
Morphoclimatic Zones and Special Landform Associations 
Process Domains 
Environmental and Global Change 

CLIMATE AS LIFE-SUPPORT SYSTEMS: A CLIMATOLOGICAL OVERVIEW 
Physical Representation 
Impacts of Climate on Systems 
Interactions between Climate and Human Activities 

HYDROLOGY 
Scope of hydrology 
The Hydrological cycle 
Historical background 
Main components of the hydrological cycle 
Water quality 
Paleohydrology 
Extreme hydrological events: floods and drought 
Impact of Human Activities And Climate Change on the Hydrological Cycle 

BIOGEOGRAPHY 
Introduction: defining the indefinable 
History of biogeography 
The major approaches to biogeography 
Towards an applied biogeography 

SOIL GEOGRAPHY 
Concepts and definitions 
Historical background 
The soil profile 
Soil properties 
Factors and processes of soil formation 
Climate-soil and vegetation-soil relationships 
Soil Classification 
Geographical distribution 
Environmental issues 

COASTAL SYSTEMS 
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Coasts 
Coastal Systems 
Case Study: The Coast of Suriname 

THE OCEAN SYSTEM 
Managing the Ocean Ecosystem 
The Ocean Facing Climate Change 
Ocean Resource Uses 
Ocean Governance 
The Sustainable Ocean 
Recapitulation 

MOUNTAIN GEOECOLOGY. THE EVOLUTION OF INTELLECTUALLY-BASED SCHOLARSHIP 
INTO A POLITICAL FORCE FOR SUSTAINABLE MOUNTAIN DEVELOPMENT 

Introduction and Definition 
Scientific Foundation 
Development before 1990 
Scientific Progress 
Political Engagement 
Current Status 
Research Priorities 
Specific Research Requirements 
Indicators, Knowledge Management, and Sustainable Development 

NATURAL HAZARDS 
Introduction - What is A Natural Hazard? 
Vulnerability - The Fundamental Counterpart of Hazard 
Risk - The Product of Hazard and Vulnerability 
Perception - A Vital Factor in Hazard and Risk Analysis 
Natural Hazards and the Classification Problem 
Natural Hazard Mitigation 
Managing Natural Hazards 
Natural Hazards and the Question of Poverty 

LAND DEGRADATION AND DESERTIFICATION: HISTORY, NATURE, CAUSES, CONSEQUENCES, 
AND SOLUTIONS 

A Brief Historical Review of Land Degradation 
The Forms of Land Degradation 
Research into the Causes of Land Degradation 
Consequences of Land Degradation 
Integrated Solutions and the Delimitation of Planning Regions 

HUMAN GEOGRAPHY 
Historical Background 
The Main Fields Of Study 
Alternative Approaches To Thematic Studies 
The Present Human Geographical Problems 

POPULATION GEOGRAPHY 
Introduction to Population Geography 
The current state of the Population Geography 
The world population 
The agricultural models 
The demographic transition 
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Evolution of the European pattern of growth 
The American pattern of growth 
The models of quick transition 
Perspectives on Population Geography 

CULTURAL AND SOCIAL GEOGRAPHY 
The Cultural Approach and the New Epistemological Bases of Geography 

AGRICULTURAL AND RURAL GEOGRAPHY 
Agricultural Change 
Changing Geographical Perspectives 
Agricultural Geography 
Rural Geography 
Introduction 
Conclusion  

GEOGRAPHY OF INDUSTRY AND TRANSPORT 
Introduction: A Relational Science 
General Concepts and Processes 
The Theoretical and Methodological Tradition 
A World in Transition 
The Local Synthesis 
Transport and Territorial Organization 

GEOGRAPHY OF ECONOMIC ACTIVITIES 
Global and Regional Economic Integration 
Industrial Districts and Clustering 
Geography of Innovation 
Knowledge-Based Economy and Services 
Sustainable Industrialization 
Future Trends and Perspectives 

URBAN GEOGRAPHY 
Introduction. The Scope of Urban Geography 
Changing Approaches in Urban Geography 
The City and the Changing Economic Context 
The Global Context of Urbanization 
Residential Differentiation and Segregation 
City Growth and Urban Governance 
The Urban Future 

MEDICAL GEOGRAPHY 
Medical Geography 
Health Geography 
New Ways of Looking at Old and New Problems 

POLITICAL GEOGRAPHY 
First and Second Stages of Development 
Third Stage 
Fourth Stage 
The World Systems Theory 
Concepts of the State in Political Geography 
Postmodernism and the Construction of Space 
Territoriality, Ethnic, and Political Identity 
The Problem of Scale, the Concept of Place, and the Contextual Approach 
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GEOGRAPHY OF TOURISM 
Defining Tourism 
The Development of the Geography of Tourism 
Demand for Tourism 
Tourism Supply 
Impacts of Tourism 
Tourism Planning 
Trends for the Twenty-first Century 

REGIONAL GEOGRAPHY 
Introduction: Regional Geography, the Oldest Type of Geography 
How to Define a Region? 
From Administrative Regions to Cultural Regions 
The Applied Side of Regional Geography 
The Renewal of Regional Identities 
Regional Science: A New Way of Analyzing Regions and Regional Development 

TECHNICAL GEOGRAPHY.CORE CONCEPTS IN THE MAPPING SCIENCES 
Introduction, Formalistic and Communication Approaches in Cartography 
Mapping as a Value-Adding Process/Cognitive Reactions 
Digital Conceptual Influences 
The Complexity of Cartographic Messages 
Human Input into Map Reading 
Mapping as a Selection Process 
Aspects of Meta-Communication (Communication about Communication) 
Reference Frames and Mapping 
Merging of Data Sources 
New Trends 
Global Data Initiatives and Global Data Access 
International Mapping Framework 

GEODESY AND TOPOGRAPHY 
The Figure of Earth 
Coordinate Systems 
Map Projections 
Geodetic Survey 
Topographic Survey 
Topographic Maps 
Topographic Information Systems 

MAPPING AND ATLAS PRODUCTION 
Maps and Map Types 
Map Functions and Map Themes 
Base Maps 
Mapping 
Map Use 
Data Quality 
Atlas Production 
Atlas Information Systems 
Outlook 

REMOTE SENSING SYSTEMS 
Remote Sensing – a Definition 
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Passive versus Active Remote Sensing Systems 
Satellite Remote Sensing Systems 
Meteorological Satellites: NOAA, GOES and METEOSAT 
Remote Sensing Applications: Monitoring our Environment 
An Outlook to the Future 

GEOGRAPHICAL INFORMATION SYSTEMS 
Geographical Information Systems a Definition 
History of GIS 
Relevance of Metadata, 
GIS Analysis 
GIS Applications 
Outlook on Technological Developments 

MODELING GEOGRAPHICAL SYSTEMS AND PREDICTION 
Modeling and the Quantitative Revolution 
The State of Modeling 
The Art of Modeling 
Modeling and Prediction 
Modeling in the Twenty-First Century 

ENVIRONMENTAL STRUCTURE AND FUNCTION: CLIMATE SYSTEM 
Processes in the Global Climate System 
Climate Now 
Weather Systems and Weather Forecasting 
Observed climate change in the twentieth Century 
Global Climate Models 
Climate Projections and Future Climate 
International Activity Concerning Climate 

WEATHER SYSTEM AND WEATHER FORECASTING 

AIRMASSES AND FRONTS 
Airmasses 
Atmospheric fronts 

EXTRATROPICAL CYCLONES AND ANTICYCLONES 
Typical cyclone evolution 
Mesoscale structure of extratropical cyclone 
Typical anticyclone evolution 
Special cases of cyclone and anticyclone development 
General properties of cyclonic activity 
Mechanisms of cyclogenesis and cyclonic activity 

PRINCIPAL WEATHER SYSTEMS IN SUBTROPICAL AND TROPICAL ZONES 
The general circulation: tropics and subtropics 
Main perturbation systems in tropical and subtropical zones 

PRINCIPAL WEATHER SYSTEMS IN TEMPERATE AND CONTINENTAL ZONES 
Weather Systems Typical of Temperate Latitudes 
Weather Systems Typical of Continental Zones 

PRINCIPAL WEATHER SYSTEMS IN POLAR ZONES 
Weather Systems Typical of the Arctic 
Weather Systems Typical of the Antarctic 

SHORT-TERM WEATHER FORECASTING 
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Hydrodynamic Modeling of Meteorological Fields and Large-scale Weather-producing Mechanisms 
Prediction of local weather patterns 

LONG-RANGE WEATHER FORECASTING 
Synoptic long -range Weather Forecasting 
Statistical Long-range Weather Forecasting 
Hydrodynamic Long-range Weather Forecasting 
Verification Systems for Long-range Forecasts 

SCIENTIFIC WEATHER MODIFICATION 
History of the Problem 
Physical Basis for Artificial Modification of Clouds and Precipitation 
The Enhancement and Redistribution of Precipitation 
Hail Suppression 
Fog Dispersal 
Dispersal of Super cooled Low-level Clouds and Precipitation 
Other Weather Modification Experiments 

CLASSIFICATION OF THE CLIMATE OF THE EARTH 
Methods of climatic classification 
Descriptive classifications 
Genetic classifications 

METHODS OF CLIMATE CLASSIFICATION 
General structure of methods of climate classification 
Approaches to geographical classifications of climates 

OBJECTIVE EMPIRIC CLASSIFICATIONS OF EARTH'S CLIMATE 
Koeppen’s classification 
Thornthwaite’s classification 

GENETIC CLASSIFICATIONS OF EARTH'S CLIMATE 
Classifications derived from air mass analysis 
Classifications based on characteristics of surface energy budget 

APPLIED CLASSIFICATIONS OF EARTHS CLIMATE 
Agroclimatic classification 
Bioclimatic classification 
Climatic classifications for technical purposes 
Energy-climatic classifications 

CLIMATE ZONES AND TYPES 
General circulation features of major climate belts 
Heat-balance components in the main climate zones 
Brief description of the main climatic types 

LOW-LATITUDE CLIMATE ZONES AND CLIMATE TYPES 
Equatorial belt 
Subequatorial belt 
Tropical belt 

MIDDLE-LATITUDE CLIMATE ZONES AND CLIMATE TYPES 
Subtropical belt 
Temperate belt 

HIGH-LATITUDE CLIMATE ZONES AND CLIMATE TYPES 
Climate types of subarctic and subantarctic belts 
Climate types in Arctic and Antarctic Regions 
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HIGH-ALTITUDE CLIMATE ZONES AND CLIMATE TYPES 
Basic controlling factors of highland climates 
Highland climates in different climatic zones 

LOCAL CLIMATES 
Spatial scales of local climate 
Heat balance of active surface 
Turbulent mixing 
Local circulation 
Influence of Relief on the Local Climate Formation 

FACTORS CONTROLLING LOCAL CLIMATE 
Radiation balance 
Turbulent heat flow 
Heat flow into the ground 
Evaporation 

URBAN CLIMATE: THE MOST IMPORTANT MODIFIED 
Cities of high and middle latitudes 
Low latitudes cities 

FOREST CLIMATES 
Solar radiation. 
Temperature and humidity. 
Wind 
Precipitation. 

ISLAND CLIMATES 
Ocean and sea islands 
Lake and river islands 

HISTORY OF THE EARTH'S CLIMATIC CHANGES 
Methods of palaeoclimatic reconstructions 
Ancient climates of the Earth (Late Precambrian and Palaeozoic) 
Cenozoic climatic change 
Pleistocene and Holocene climates 
Climates of the historical time 

HISTORY OF PLANETARY AND GEOLOGICAL FACTORS 
Main planetary factors of climatic variations 
Main geological factors of climate variations 

HISTORY OF ATMOSPHERIC COMPOSITION 
Evolution of the Ancient Atmosphere 
Atmospheric Composition during the Phanerozoic Time 
History of the Cenozoic Atmosphere 
Anthropogenic Changes in the Atmospheric Composition 

GLOBAL CLIMATIC CATASTROPHES (VOLCANISM AND IMPACT EVENTS) 
Climatic catastrophes in the Earths history 
Volcanic explosions and climate 
The fall of celestrial bodies and climate 
Local climatic catastrophes 

CHANGES IN BIOGEOCHEMICAL CYCLES 
The Global Carbon Cycle 
The Nitrogen Cycle 
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GREENHOUSE GASES, AEROSOLS AND OZONE LAYER 
Parameters connected with atmospheric substances and their effects on climate 
Greenhouse gases 
Aerosols 

CARBON DIOXIDE 
Carbon dioxide sources and sinks 
Carbon dioxide content distributions in the atmosphere 
Climatic impact of carbon dioxide 

METHANE 
Methane sources 
Methane sinks 
Distribution of methane content in the atmosphere 
Methane concentration trends 
The influence of methane on climate 

HALOCARBONS 
Halocarbon sources 
Halocarbons sinks 
The influence of halocarbons on climate 
Distribution of halocarbons content in the atmosphere 

NITROUS OXIDE 
Nitrous oxide sources 
Nitrous oxide sinks 
Distribution of nitrous oxide content in the atmosphere 
The influence of nitrous oxide on climate 

TROPOSPHERIC OZONE AND RELATED TRACE GASES 
Ozone photochemical sources and sinks 
Tropospheric ozone content measurements 
Ozone and the environment 
Tropospheric ozone forming species 

PHYSICS OF AEROSOLS AND THEIR EFFECT ON CLIMATE 
Atmospheric aerosol sources and sinks 
Physico-chemical properties of aerosols 
Aerosol effects on climate 

REDUCTION OF THE OZONE LAYER 
Photochemistry of stratospheric ozone  
Stratospheric ozone: spatial distribution and seasonal variations 
Antarctic ozone hole 
Ozone in the Northern hemisphere and nonpolar regions 

GEOINFORMATICS 
Fundamentals 
Measurement and Spatial Sampling 
Remote Sensing 
Geographical Information Systems 
Spatial Statistics 
International Cooperation 

SAMPLE DATA AND SURVEY 
Survey 
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Spatial Sampling 
Geostatistical Theory 
Nested Variation 
Optimizing Sampling 
Case Studies 

GEOGRAPHIC INFORMATION SYSTEMS IN BIOGEOGRAPHY AND LANDSCAPE ECOLOGY 
Biogeographic and Landscape Ecological Research Themes 
Remote Sensing and Geographic Information Systems in Biogeography and Landscape Ecology 
Future Trends and Directions for Biogeography and Landscape Ecology 

LANDFORM AND EARTH SURFACE 
Sampling Landform 
Ground-based Survey 
Remote Sensing of Landform 
Existing Sources of DEMs 
Quality of DEMs 
Application of DEMs 
Case Studies 
Mapping Landform: Present Trends 
Future Developments 

LAND HYDROLOGY 
Traditional Hydrologic Field Measurement 
Spatial Analyses 
Geoinformatics and Hydrological Modelling 

FIELD GEOLOGY 
Geological Surveying 
Mapping what you Can’t See: Geophysical Surveying 
Mapping Geological Composition: Geochemical and Mineralogical Surveying 
Surveying the Flow Characteristics of Rocks in the Field: Geofluids Surveying 

REMOTE SENSING AND ENVIRONMENTAL MONITORING 
Digital Data Processing 

PHYSICAL BASIS OF REMOTE SENSING 
Overview of Remote Sensing and Common Remote Sensing Systems 
Electromagnetic Radiation 
The Electromagnetic Spectrum 
Sources of Electromagnetic Radiation 
Interaction of Electromagnetic Radiation with the Atmosphere 
Electromagnetic Radiation from Earth’s Surface 
Sensors 

FIELD SPECTROSCOPY 
Principles of Spectroscopy 
The Natural Radiation Environment 
Visualisation of the Bidirectional Reflectance Distribution Function 
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BIRDS 
Basic attributes 
Structure and physiology 
Yearly cycle 
Behavior 
Distribution 
Evolution and classification 

MAMMALS 
Mammal characteristics 
Mammal evolution 
Systematics 
Diversity and conservation priorities 
Future research 

PRIMATE EVOLUTION 
Archaic Primates 
Early Euprimates-“Primates of Modern Aspect” 
Later Simian Radiations 
The Origins of Modern Primate Groups 

FUNDAMENTALS OF BIOLOGICAL SCIENCE: AN EVOLUTIONARY APPROACH 
Evolutionary Theory and Evolutionary Synthesis 
Structural Levels of Biosphere Organization 
The Origin and Development of Life on Earth 

MEDICAL SCIENCES 

THE THEORY AND PRACTICE OF MEDICINE 

MODERN MEDICAL PRACTICES:A COMMENTARY 
Modern Medical Practices : A Commentary 
Medical Practices In Economically Developed Countries 
General medical practice and training of medical students 
Laboratory investigations, medical malpractice and cost of health care delivery 
Patients' Expectations, The 'Magic Pill Syndrome' and Lifestyle-Inflicted Illnesses 
Prevention and the general practitioner 
Modern medical practice and unconventional therapies 
Politicians and medical practice 
Modern medical practice and the pharmaceutical industry 
Medical Practice In Underprivileged And Developing Countries 
Indoor air pollution control as an illustration 
Health care delivery in remote zones 

REFLECTIONS ON THE SCIENTIFIC METHOD IN MEDICINE 

97



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Background 
Essential methodological principles 
Logical and methodological problems of clinical medicine science 
Suggestions to improve medical scientific methodology 
Underlying theoretical and philosophical problems of medical science 
Unified methodological system for investigation in medicine 

TECHNOLOGY FOR HEALTH AND MEDICINE 
Introduction 
Science, Technology and Medicine 
Science and Technology Disparities 
Health Disparities 
Global Costs of Health Technology 
Avenues in Technological Development 
Conclusion 

MEDICINE AND PUBLIC HEALTH 

PUBLIC HEALTH - AN EVOLVING CONCEPT 
The task of Public Health and its development  
The concept of health 
Actual problems of the modern health care systems 
The response of the modern Public Health 
Shifting focus of Public Health 
Principal areas of Public Health 
Challenges  
Forward 
Concluding remarks on the health of populations and the role of Public Health 

Pathology and its related disciplines 
Pathology techniques and ancillary diagnostic methods  
Types of tests used in Pathology  
The scope of Pathology and its main divisions 

THE GEOGRAPHY OF HEALTH CARE SYSTEMS 
Defining a Health Care System 
Access to Health Care Services 
Restructuring Health Care Systems 
New Spaces of Health Care Delivery 

DISPARTIES IN HEALTH : A REFLECTION OF THE WORLDS GLOBALISATION AND 
FRAGMENTATION 

Introduction 
Undeniable convergence 
Increased globalisation of health needs 
But a powerful dynamic of divergence 
The singular case of sub-Saharan Africa 
The rise of a global underprivileged class 
Conclusion 

ENVIRONMENTAL CHANGE AND VECTOR-BORNE DISEASES: THE CONTRIBUTION 
OF REMOTE SENSING AND SPATIAL ANALYSES 

Vector-borne disease in the 21st century 

98



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Vector-borne diseases and environmental change 
People, vectors and landscape: A conceptual model 
Remote sensing systems: A tool for studying the environment 
Remote sensing and vector-borne diseases 
Spatial dimension of disease transmission and Geographical Information Systems 

MEDICAL SPECIALITIES 

ADVANCES AND PROSPECTS IN GASTROENTEROLOGY 
Introduction 
Diagnostic tests in gastroenterology 
Upper gastrointestinal diseases 
Diseases of the intestines 
Diseases of the pancreas 
Diseases of the liver 
Impact of genomics in gastroenterology and hepatology 

OVERVIEW OF PATHOLOGY AND ITS RELATED DISCIPLINES 
Pathology and its related disciplines 
Pathology techniques and ancillary diagnostic methods 
Types of tests used in Pathology 
The scope of Pathology and its main divisions 

THE PATHOBIOLOGY OF BILHARZIA-ASSOCIATED BLADDER CANCER 
Precursor Lesions 
Classification 
Early detection and chemoprevention 
Biologic features 

BILHARZIASIS: A GRANULOMATOUS PARASTIC DISORDER WITH GRAVE 
IMPLICATIONS 

Life cycle of the Bilharzial parasite 
Pathogenesis of schistosomiasis 
Clinical features of Bilharziasis due to Schistosoma mansoni infection 
Hepatosplenic Bilharziasis (Bilharzial hepatic portal fibrosis) 
Bilharziasis of the urogenital system 
Bilharziasis of the lungs 
Bilharziasis of Other Organs 
Schistosomal Antigens and Immune Complexes 

MEDICAL INFORMATICS AND TELEMATICS AT THE THRESHOLD OF THE 21ST 
CENTURY 

Introduction 
Brief History 
Institution-centered Informatics 
Patient-centered Informatics 
Community-centred Informatics 
Standards in Medical Informatics 
Data Security, Confidentiality and Privacy in Medical Informatics 
Medical and Health Informatics Education 
Promoting Medical Informatics 

CONSUMER PERCEPTIONS OF FOOD SAFETY 

99



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Introduction 
Consumer Perceptions of Risk 
Risk and Benefit 
Trust in Food and Actors in the Food Chain 
Individual Differences 
Conclusion 

THE CURRENT STATUS AND PERSPECTIVES OF THE VASCULAR SURGERY 
Introduction 
Arterial Disease 
Venous Diseases 

PROGRESS IN PEDIATRIC SURGERY - SELECTED ADVANCES IN LIFE SAVING 
PROCEDURES IN PEDIATRIC SURGERY 

Introduction 
Scope of Pediatric Surgery 
Progress in Pediatric Surgery as a Result of New Life Saving Procedures and Technologies 
Neonatal Surgery 
Surgery in Children with Coagulopathy 
Coagulation and Liver Diseases 
Other Advances in Bleeding Control and Hemostasis in Pediatric Surgery  
Modern Liver Support or Substitution Possibilities in Children 
Liver Transplantation as a Life Saving Procedure in Children with Liver Failure 
Conclusions 

GASTROINTESTINAL FISTULAE: LETHAL IMPLICATIONS REMAIN 

SOCIAL PARTICIPATION IN R&D: THE CITIZENS CONSENSUS CONFERENCES 
Introduction 
Citizen’s participation in subjects of Science and Technology 
The modalities and methodologies of citizen participation in R&D issues 
The Citizens Consensus Conference (CCC) 

FINANCING HEALTH RESEARCH: NEW TRENDS AND MODALITIES 
Trends in health research financing 
Financing for research on neglected diseases 
Public-Private Interactions: new modalities for financing neglected disease research 
Scientific production and financing 
Challenges for future financing of health research 

PHYSIOLOGY AND MAINTENANCE 
Introduction and Background 
Models in Studies of Physiology 
Cells as Basic Functional Units 
Blood Circulation 
Respiration 
Physical Activity 
Food Intake and Digestion 
Defense Mechanisms 
Excreta and Microflora 
Bioterrorism 
Old and New Sensory Systems 

100



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Nervous Control 
Hormonal Control 
Reproduction 
Cell Deaths and Longevity of the Organism 
At Extremes 
Principles of Oriental Physiology 
Adaptation to Pollution 
Homeodynamic Robustness 

GENERAL PHYSIOLOGY 
Variability 
Functional Reserves 
Physionome 
Functional Task Divisions 
Sociophysiology 

HOMEODYNAMICS 
Feedback and Gain 
Intracellular Homeodynamics 
Homeodynamics of Cell Numbers 
Extracellular Fluid Homeodynamics 
Environmental Temperature and Homeodynamics 
Environmental Chemical Threats and Homeodynamics 
Homeodynamics and Disease 
Ecosystem Homeodynamics 

G PROTEIN-COUPLED RECEPTORS 
Turning the system on 
Signaling through several pathways 
What do the receptors do? 
GPCR families 
Receptor regulation 
GPCR and human disease 
GPCRs as a gold mine for drug development 

IONIC CHANNELS OF THE EXCITABLE MEMBRANE 
Sodium Channel Protein 
Operating of Voltage-Gated Channels 
Ligand-Gated Channels 
Mechanically Activated Channels 
Membrane Receptor-Ionic Channel Coupling 
The First -Order Code 

MECHANISMS OF CELL VOLUME REGULATION 
Factors Determining Cell Volume Under Steady-State Conditions 
Physiological and Pathological Causes of Non-Balanced Cell Volume Changes 
General Mechanisms of Cell Volume Regulation Under Non-Steady-State Conditions 
Physical and Chemical Signals Generated by Cell Volume Alterations: Possible Nature of 
the Cell Volume Sensor(s) 
Transduction of Volume Signal 
Contribution of Volume Regulatory Mechanisms to Cell Functions and Pathological States 

101



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Perspectives on the Studies of Cell Volume Regulation 

THERMOREGULATION 
Basic Elements of the Human Thermoregulatory System 
Body Heat Balance 
Thermoregulatory Reactions to Heat and Cold 
Body Heat Loads 
Models of the Human Thermoregulatory System 
Efficiency of Human Thermoregulation 
Gender Differences in Thermoregulation 
Acclimation and Acclimatization 
Thermoregulation in Children 
Other Aspects of Thermoregulation 

PAIN AND PROTECTIVE REFLEXES 
Physiological and Pathological Pain 
Pain Definition 
Classification of Pain 
Central Pain Pathways 
Withdrawal Reflex and Avoidance Behavior Induced by Noxious Stimulation 
Regulation of Pain Transmission in the Central Nervous System 
Functional and Structural Changes in the Pain Tracts 
Responses of Peripheral Nociceptors to Tissue Injury and Inflammation 

WOUND HEALING AND REGENERATION 
Phased Healing Response 
Pathologic Responses to Wounding 
Standard and Emerging Therapies for Enhanced Healing 

LEARNING AND MEMORY 
Learning by Classic Conditioning 
Memory 
Neural Mechanisms of Memory 
Brain Areas Involved in Memory 
Amnesia 

POSITRON EMISSION TOMOGRAPHY - MOLECULAR IMAGING OF BIOLOGICAL 
PROCESSES 

Introduction: Principles of PET 
Radiochemistry 
Drug Development, Radiolabeled Drugs, and PET 
Brain Receptors and Neurotransmission 
Perfusion Imaging  
Metabolic Imaging 
Clinical Applications of PET 
Imaging Gene Expression in vivo using PET 

COMPARATIVE PHYSIOLOGY 
Introduction: Diversity of Animals 
Size, Scaling and Allometry 
Physiological Adaptation and Phenotypic Plasticity 
Adaptation and Phylogeny 

102



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Major Evolutionary Steps in Vertebrate Physiological Adaptation 

ENZYMES: THE BIOLOGICAL CATALYSTS OF LIFE 
Enzymes as Biological Catalysts 
Cofactors 
Enzymes in the Cell 
Enzyme Turnover 
Enzyme Nomenclature 
Clinical and Biotechnological Applications of Enzymes 

CONCEPT OF ENZYME CATALYSIS 
Background 
Enzyme Specificity 
General Features to Increase the Reaction Rate 
Basic Catalytic Mechanisms 
Stabilization of the Transition State 
Transition State Analogs 
Enzymic and Metabolic Equilibria 

ON THE DETERMINATION OF ENZYME STRUCTURE, FUNCTION AND MECHANISM 
Structure Determination Techniques 
Relationship of Enzyme Structure with Enzyme Chemistry and Mechanism 
Future Considerations 

ENZYMES OF DIGESTION 
Hydrolysis 
Enzymes of Digestion According to Their Sites of Secretion 

METABOLISM OF OXYGEN 
Oxygen chemistry 
Mitochondria and oxygen 
Oxygen activation by cytochrome P450 
Peroxisomes 
Vascular endothelium and xanthine oxidase 
Reactive metabolites as bullets of phagocytes 
Oxygen damages of biomolecules 
Sensing oxygen levels 
Oxygen in genome regulation 

PROTECTION AGAINST OXIDATIVE STRESS 
Introduction and General Considerations 
Reactive Oxygen Species and Their Formation 
Oxidative Damage and Physiological Significance of Reactive Oxygen Species 
Oxidative Stress in Disease 
Antioxidant Defence Mechanisms 
Antioxidant Supplementation and Oxidative Stress 
Exercise as a Protective Tool Against Oxidative Stress 

PHYSIOLOGICAL REGULATION OF GENE ACTIVITY BY OXYGEN(O2) 
HIF: transcriptional regulator of hypoxic responses 
Oxygen-dependent regulation of HIF 
Reactive Oxygen Species (ROS) and cellular responses 
Oxygen and disease progression 

103



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

BIOTRANSFORMATION OF XENOBIOTICS AND HORMONES 
Absorption of Xenobiotics 
Detoxication and Bioactivation 
Excretion of Metabolites 

BIOMONITORING OF ENVIRONMENTAL POLLUTION 
Introduction and Background 
Biomarker Molecules 
Models Used in Biomonitoring 
Biomonitoring of the Quality of Air 
Soil Pollution 
Pollution and Biomonitoring of Water Resources 
Biomonitoring of Textile Safety 
Human and Animal Diseases in the Biomonitoring of Environmental Pollution 
Attempts at Pollutant Bioidentification 
Chemical Analysis of Pollutants and Biomonitoring 

INDUSTRIAL USE OF ENZYMES 
Historical Background 
Enzyme Classification 
Enzyme Production 
Protein Engineering 
Enzyme Technology 
Large-Scale Enzyme Applications 
Specialty Enzymes 
Enzymes in Fine Chemical Production 
Future Trends in Industrial Enzymology 

NUTRITION AND DIGESTION 
Nutrition 
Digestion 

AUTOTROPHIC, HETEROTROPHIC AND OTHER NUTRITIONAL PATTERNS 
Introduction: Different Life Forms 
Origin of Life and Energy Sources 
Early Chemotrophic Life 
Early Phototrophic Autotrophism 
First Steps towards Karyotes: From Heterotrophism to Nucleus and Mitosis 
From Endosymbiosis to Chloroplasts and Mitochondria 
Towards Multicellularism and Task Divisions within Organisms 
Organisms in Ecosystems?Symbiosis 

NUTRITIONAL NEEDS 
Nutritional Needs and Dietary Recommendations 
Nutritional Needs 
Non-Nutrient Dietary Substances 

ALIMENTARY SYSTEMS IN SOME HOMEOTHERMIC VERTEBRATES 
General Structure of the Digestive Tract 
Carnivores 
Herbivores 
Birds 

104



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

INTESTINAL MICROFLORA 
Introduction - Composition of the Intestinal Flora 
Microbial Ecology of the Intestinal Flora 
Effects of the Intestinal Flora 
Bacterial Enzymes 
Intestinal Flora and Immune Defense 
Methods to Study the Intestinal Flora 
Intestinal Flora and Immune Defense 
Future Aspects 

FATTY ACIDS IN HUMAN METABOLISM 
Physico-Chemical Properties of Fatty Acids 
Biosynthesis of Fatty Acids 
Classification and Biological Function of Fatty Acids 
Fatty Acids as Constitutional Components of Lipids 
Physiological Roles of Fatty Acids 
Milk Lipids and Developing Brain 
Pathophysiology of Fatty Acids 
Therapeutic Use of Polyunsaturated Fatty Acids 

VEGETARIANISM AND VEGAN DIET 
Food Safety and Various Eating Patterns 
Plant-Based Dietary Patterns and Physiological Health Promotion 
Plant-Only Diets and Health Risk Control 
Dietary Guidelines for Vegetarians 
Divergence in Values About Eating 

STEROLS, ESPECIALLY CHOLESTEROL AND PHYTOSTEROLS, IN HUMAN 
METABOLISM 

Nutrition and Digestion of Sterols 
Sterols in the Human Body 
Clinical and Pathobiochemical Significance of Sterols 
Sterol Analysis 

RENAL EXCRETION 
Functional Anatomy and Histology of the Kidneys 
Nephron 
Renal Blood Vessels 
Bladder and Urination 
Urine Composition 

RENAL GENERAL FUNCTIONS 
Renal General Functions 
Body Fluid Compartments 
Juxtaglomerular Apparatus (JGA) Releases Renin 
Glomerular Ultrafiltration (GFR) and Its Determination 
Composition of the Glomerular Filtrate 
Tubular Filtrate Processing 

WATER AND ION BALANCE AND IMBALANCE 
Water Balance 
Water Deprivation 

105



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Minimum Daily Water Intake 
Antidiuretic Hormone 
Synthesis and Mechanism of Action of ADH 
Ion Imbalances 

EXCRETION OF WASTES AND PATHOPHYSIOLOGY 
Excretion of Creatinine 
Excretion of Urea 
Renal Failure 

COMPARATIVE ASPECTS OF RENAL EXCRETION IN VERTEBRATES 
Fishes 
Amphibians 
Reptiles 
Birds 

ENDOCRINOLOGY 
Main Hormones and Their Functions 
Tissue Hormones 

GENERAL FEATURES OF HORMONAL COORDINATION 
Introduction 
Chemical nature of hormones 
Hormone transport in blood 
Hormones as universal and specific regulators 
Hormone receptors 
Feedback systems 
Decay of hormones 
Endocrine disruptors 
Evolution of hormones 

GLUCOCORTICOIDS AND BRAIN 
Action Mechanisms of Glucocorticoids 
Corticosteroid Receptors 
Neural and Neuroendocrine Control of Glucocorticoid Secretion 
Glucocorticoids as a Biological Substrate of Reward 
Role of Glucocorticoids in Affective Illness 
Neurotoxicity of Glucocorticoids 

MELATONIN - THE HORMONE OF DARKNESS 
Melatonin as Pineal Hormone of Darkness 
Melatonin in Other Tissues 
Circadian Secretion Pattern of Melatonin 
Seasonal Secretion of Melatonin 
Metabolism of Melatonin 
Melatonin Receptors 
Biological Action Profile of Melatonin 
Future Perspectives 

HEART AS AN ENDOCRINE ORGAN 
Adaptation of the Heart to Increased Load 
Discovery of Cardiac Hormones 
Physiological Effects of Cardiac Natriuretic Peptides (ANP and BNP) 

106



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Natriuretic Peptide Receptors 
Regulation of ANP and BNP 
Therapeutic Use of Cardiac Hormones 
Diagnostic Use of Cardiac Hormones 

HORMONES AND COLD: INTEGRATION OF ENDOCRINOLOGY, MORPHOLOGY, 
PHYSIOLOGY AND BEHAVIOUR 

Introduction 
Why did a Tropical Man Move to Cold Climate Areas? 
Does Modern Man Experience Cold? 
Physiological Heat Production 
Thyroid Hormones in Cold 
Catecholamines and Brown Adipose Tissue 
Frost Bites 

RESPIRATION 
Four Types of Surfaces for Gas Exchange 
Air Quality and Respiration 
Human Lung Pathophysiology 
Oxygen Delivery 
Haemoglobin Engineering 
Control of Breathing 

RESPIRATORY STRUCTURES AND GAS EXCHANGE 
Lung Structure and Volumes 
Terminal Respiratory Unit 
Pulmonary and Alveolar Ventilation 
Gas Exchange 
Distribution of Ventilation and Perfusion 
Mismatch of Ventilation and Perfusion 
Smoking and Respiration 

DYNAMICS AND CONTROL OF RESPIRATION 
Dynamics of Respiration 
Control of Respiration 

OXYGEN AND CARBON DIOXIDE TRANSPORT 
Oxygen Hemoglobin Dissociation Curve 
Oxygen Delivery 
Carbon Dioxide Transport 

BLOOD CIRCULATION: ITS DYNAMICS AND PHYSIOLOGICAL CONTROL 
Functional Organization of the Circulatory System 
List of Physiological Functions Coupled to the Vascular System 
Hemodynamics: Biomechanical Characteristics of the Circulation 
Physiological Control of Circulation 
Hints to Maintain Healthy Circulatory Functions 

ARTERIAL BLOOD SUPPLY AND TISSUE NEEDS 
Elementary Hemodynamics and Wall Mechanics 
Biological Design of Arteries 
Cytophysiology of Artery Wall Components 
Pressure in Arteries 

107



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Blood Flow in Arteries 
Different Segments of the Arterial Tree 
Control of Arterial Contractility 
Organ Blood Flows and Needs 
Blood Pressure Control 
Pathophysiology of Arteries 

VENOUS SYSTEM 
Survey of Physiological Functions of the Venous System 
Central Venous Pressure 
Aspects of Maintaining Healthy Venous Functions 

MICROCIRCULATION 
Classification and Structure of Microvessels 
Control of Microcirculation 
Transmicrovascular Exchange 
Microcirculation and Pathology 

HEMORHEOLOGY AND HEMODYNAMICS 
Rheology of Blood 
Clinical Aspects of Blood Rheology 
Role of Hemorheology in Hemodynamics 

LOCOMOTION IN SEDENTARY SOCIETIES 
Physiological Responses to Exercise 
Physical Activity and Health 
Ergonomy in the Information Society 
Nutrition and Musculoskeletal System 
Negative Effects of Training 
Doping 

MUSCLE ENERGY METABOLISM 
Introduction and General Considerations 
Phosphate Bond Energy 
Anaerobic Energy Metabolism 
Mitochondria and Aerobic Metabolism 
Metabolism of Glucose and Glycogen in Muscle Fibers 
Fatty Acids and Triglycerides as an Energy Source 
Skeletal Muscle Fiber Type and Aerobic and Glycolytic Capacity 
Muscular Fatigue and Mitochondrial Respiration 
Aerobic and Anaerobic Thresholds 
Metabolic Profiles of Cardiac Muscle in Action 
Metabolism in Smooth Muscle 

EXCITATION-CONTRACTION COUPLING IN SKELETAL MUSCLE 
Introduction 
Voltage sensor of ECC 
Calcium release channel of the SR 
Control of sarcoplasmic calcium release 
Altered ECC in disease 

SENSORY-MOTOR POSTURE CONTROL IN LUMBAR DISORDERS 
Motor Control 

108



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Postural Control 
Motor Control of the Lumbar Spine 
Lumbar Disorders 
Pain and Motor Control 
Future Perspectives 

PHYSIOLOGICAL BASIS OF EXERCISE 
Skeletal Muscle 
Cardiovascular Adaptation due to Exercise 
Respiratory Regulation During Exercise 
Fatigue 

LUMBAR MUSCLE FUNCTION AND DYSFUNCTION IN LOW BACK PAIN 
Anatomy and Function of the Trunk Extensor and Flexor Muscles 
Epidemiological Aspects of LBP 
Structural and Pathophysiological Aspects in LBP 
Lumbar Muscle Dysfunction in LBP 

GAIT, LIMBS AND LIMPING 
Introduction 
Bipedal being 
Balance 
Limping 
Overweight and osteoarthritis 
Joint pains 
Exercise, prevention of limping and maintaining motility 
Conclusions 

FUNCTIONAL MORPHOLOGICAL AND PHYSIOLOGICAL ASPECTS OF HUMAN 
LOCOMOTION AND POSTURE 

Introduction: the Common Mammalian Heritage 
Subsystems of Human Locomotor Apparatus and Mechanical Constraints of their 
Phylogeny 
Mechanisms to Drive the Mechanics 
Sensory Input 
Muscular Recruitment During Locomotion 
Locomotion and Postural Motor Control 
Postural Motor Control and Sitting 

SEDENTARY LIFE - SOURCE OF MULTIPLE HEALTH PROBLEMS 
Physiology and Pathophysiology of Sitting 
Dynamism to Sitting 
Mental Strain and Sitting 
Sitting at Schools 
Deterioration of Muscle Fitness and Everyday Life 
Osteoporosis 
Metabolic Problems in Sedentary Life 

NEUROMUSCULAR ACTIVITIES IN EXTREME TEMPERATURES 
Thermoregulatory Activity of the Motor System 
Muscular Performance in Cold and Hot Conditions 
Manual Performance in Cold 

109



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Skilled Motor Performance in Extreme Temperatures 

NEUROPHYSIOLOGY 
Introduction and Overview of the Nervous System 
Sensory Functions 
Motor Functions 
Integrative Functions 

STRUCTURAL NEUROBIOLOGY 
Neural Plasma Membranes and Membrane Proteins 
Neural Lipids 
Myelin 
Cell Adhesion Molecules 
Cytoskeleton 

AUTONOMOUS NEURAL REGULATION 
Sympathetic and parasympathetic divisions of the autonomic nervous system 
Autonomic neurotransmitters 
Autonomic nervous functions 
Changes in autonomous regulation 

NEURONS, ACTION POTENTIALS AND SYNAPSES 
Resting Membrane Potential 
Action Potential 
Synapses 
Neurotransmitter Actions 
Neuromuscular Junctions 
Synaptic Receptors 
Intracellular Messengers 

NEUROTRANSMITTERS AND MODULATORS 
Acetylcholine 
Synthesis and Breakdown of Amine Transmitters 
Dopamine 
5-Hydroxytryptamine 
Histamine 
Purine Transmitters 
Synthesis, Breakdown and Transport of Amino Acid Transmitters 
Glutamate 
g -Aminobutyrate (GABA) 
Glycine 
Purine Transmitters 
Nitric Oxide and Carbon Monoxide 

PHANTOM PAIN 
The possible explanation of mechanisms of phantom pain. 
The treatment of the phantom pain. 

BIOLOGICAL RHYTHMS 
Circadian Rhythms are Endogenous 
Entrainment 
Rhythms in Plants 
Rhythms in Animals 

110



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Suprachiasmatic Nucleus (SCN) 
Projections from the SCN 
Rhythms outside the SCN 
Clock Genes 
Measurement of the Circadian Rhythms 
Melatonin 
Human Performance and Circadian Rhythm 
Jet Lag 
Shift Work 
Seasonal Depression 

SLEEP 
Definition of Sleep 
Amount and Timing of Sleep 
Sleep Stages and the Structure of Nocturnal Sleep 
Regulation of Sleep 
Disorders of Sleep 
Brain and Sleep 
Why We Sleep 

REGULATION OF FOOD INTAKE 
Sensory Signals and Food Intake 
Gastrointestinal Neural Signals and Food Intake 
Gastrointestinal Hormones and Food Intake 
Nutrient Blood Levels in Regulation 
Sympathetic Nervous System and Obesity 
Adipose Tissue Feedback in Regulation 
Food Intake and Centers in the Brain 
Psyche and Nutrition 
Regulation of Drinking 
Social Eating and Drinking 
Culture and Selecting Foods 
Physical Activity and Food Intake 
Eating and Drinking Disorders 

STRESS AND COPING 
General adaptation syndrome 
Anatomy of stress and physiological mechanisms 
Differences in stress response 
Stress and diseases 
Coping and defense 

THE NEUROPHYSIOLOGICAL BASIS OF PLEASURE 
Needs for Pleasure  
Reward Deficiency Syndrome  
Love 

PLANT PHYSIOLOGY AND ENVIRONMENT : AN INTRODUCTION 
Basic Physiology of Plants 
Environmental Factors Affecting Plant Physiology 
Molecular Genetic Approaches to Study and Affect Plant Physiology 

111



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

WATER RELATIONS IN PLANTS 
Importance of Water to All Living Beings 
Water Potential: What Does it Contain? 
Absorption of Soil Water by Plant Roots (and Other Parts) 
What Else is There in Soil Moisture? 
Soil Conditions Affect Plants Greatly 
Root Nodules and Mycorrhizae Affect Nutrient and Water Uptake by Roots 
Root Pressure and Guttation 
Structure of the Water-Conducting Systems in Plants: Xylem and Phloem Sap 
Water Transport Inside the Plant 
Stomatal Regulation of Water Evaporation 
Adaptation to Drought 
Transport of Water and Organic Compounds in the Phloem 

THE FUNCTIONS OF CHLOROPHYLLS IN PHOTOSYNTHESIS 
Structures, Properties, and Natural Occurrence of Chlorophylls 
Chlorophylls as Redox Pigments in Photosynthetic Reaction Centers 
Functions of Chlorophylls in the Light-Harvesting Antenna Systems 
Opportunities Offered by Chlorophyll and Photosynthesis Research 

BIOLOGICAL NITROGEN FIXATION WITH EMPHASIS ON LEGUMES 
Nitrogen-Fixing Organisms 
Importance of Nitrogen Fixation 
The Rhizobium–Legume Symbiosis 
Evolution and Ecology 
Applications 
Future Prospects 

ROLES OF PLANT GROWTH REGULATING SUBSTANCES 
Indole-3-Acetic Acid 
Gibberellins 
Abscisic Acid 
Cytokinins 
Ethylene 

BIOCHEMICAL INTERACTIONS AMONG PLANTS: ALLELOPATHY AS ECOSYSTEM 
REGULATOR 

Allelopathic Interactions in Plant Communities of Natural Ecosystems 
Allelopathy in Aquatic Ecosystem 
Allelopathic Interactions in Agroecosystems 
Allelopathy in Sustainable Agriculture 
Allelopathy in Relation to Environmental Complexity 
Future Allelopathic Research 

PHENOLOGY OF TREES AND OTHER PLANTS IN BOREAL ZONE UNDER CLIMATIC 
WARMING 

Climatic Adaptation of Plants in Boreal Zone 
Trees and Shrubs 
Herbs and Grasses 

ENVIRONMENTAL POLLUTION AND FUNCTION OF PLANT LEAVES 
Ozone as Environmental Pollutant 

112



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Plant Responses to Ozone 
Combined Action of Air Pollutants and Other Environmental and Climatic Factors in Plants 

PLANT-INSECT INTERACTIONS AND POLLUTION 
Ecosystem and Host Plant Level Disturbances in Polluted Areas 
Responses of Various Plant Feeder Groups to Environmental Changes 
Effects of the Most Important Air Pollutants on Plant-Feeding Insects 
Effects of Elevated CO2 on Plant-Feeding Insects 
Consequences of Rising Temperature for Insect-Plant Interactions 
Effects of Enhanced UV-B Radiation on Plant-Feeding Insects 
Plant Pathogens and Nematodes in Relation to Air Pollution 
Relative Importance of Pollutants and Global Change Factors on Herbivorous Insect 
Populations 

EXTREMOPHILES-BASIC CONCEPTS 
Effects of Extreme Conditions on Cellular Components 

EXTREMOPHILES: OVERVIEW OF THE BIOTOPES 
Extreme Temperatures 
High Pressure 
Chemical Stress Factors 
Other Extremes 
Extremophiles and the Evolution of Life 

PHYLOGENY OF EXTREMOPHILES 
The Structure of the Tree of Life 
Was the LCA a Hyperthermophile? 
Was the LCA a Prokaryote? 
The Origin of Prokaryotes and of Hyperthermophily 
Thermophilic Prokaryotes 
Piezophilic Prokaryotes 
Psychrophilic Prokaryotes 
Extreme Halophiles 

SURVIVAL STRATEGIES AND MEMBRANE PROPERTIES OF BACTERIA AND ARCHAEA 
IN EXTREME ENVIRONMENTS 

Composition of the Membrane 
Bioenergetics 
Bioenergetic Problems of Extremophiles 
Transport of Solutes in Extremophiles 

THERMOPHILY 
Habitats and Ecology 
Thermophile Diversity and Population Structure 
Archaea 
Distribution and Speciation of Thermophiles 

HYPERTHERMOPHILIC MICROORGANISMS 
Biotopes of Hyperthermophiles 
Phylogeny of Hyperthermophiles 
Taxonomy of Hyperthermophiles 
Sampling and Isolation of Hyperthermophiles 
Strategies of Life and Environmental Adaptations of Hyperthermophiles 

113



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Distribution of Species and Complexity in Hyperthermophilic Ecosystems 
Basis of Heat Stability and the Upper Temperature Limit for Life 

STRATEGIES OF HYPERTHERMOPHILES IN NUCLEIC ACIDS ADAPTATION TO HIGH 
TEMPERATURE 

The General Problem of Nucleic Acid Stability at High Temperature 
Thermoprotection of RNA in Hyperthermophiles 
Thermoprotection of DNA in Hyperthermophiles 

THERMOSTABILITY AND THERMOACTIVITY OF EXTREMOZYMES 
Enzyme Stability 
The Structural Basis of Thermostability 
Observations from Nature 
Lessons From Directed Evolution 
Intrinsic versus Extrinsic Factors in Enzyme Thermostability 
Thermoactivity 

UNIQUE ASPECTS OF THE HYPERTHERMOPHILE PROTEOME 
Systematics of the Order Thermococcales 
Characterized Enzymes and Proteins 
Starch Catabolism 
Functional and Structural Genomics 

COMPATIBLE SOLUTES IN MICROORGANISMS THAT GROW AT HIGH TEMPERATURE 
Strategies for Osmotic Adaptation in Microorganisms 
Compatible Solutes of Organisms that Live at High Temperatures 
The Distribution of Compatible Solutes Within the Tree of Life 
Reflections on the Physiological Role of Compatible Solutes in Thermoadaptation 
The Effect of Hypersolutes on Protein Stability 
Pathways for the Synthesis of Compatible Solutes in Thermophiles and Hyperthermophiles 

HEAT-SHOCK RESPONSE IN THERMOPHILIC MICROORGANISMS 
Even Extreme Thermophiles Display Heat-Shock Response 
Archaeal Chaperonins 
Archaeal Chaperonins Are Biotechnological Tools 
Perspectives 

THERMOACTIVE ENZYMES IN BIOTECHNOLOGICAL APPLICATIONS 
Extreme Environments as a Source of Novel Thermoactive Enzymes 
Cultivation of Extremophilic Microorganisms 
Screening Strategies for Thermoactive Enzymes 
Starch-Processing Enzymes 
Cellulases 
Thermoactive Xylanases 
Pectin-Degrading Enzymes 
Chitinases 
Proteolytic Enzymes 
Glucose Isomerases, Alcohol Dehydrogenases, and Esterases 
Polymerase Chain Reaction (PCR) 

PSYCHROPHILY AND RESISTANCE TO LOW TEMPERATURE 
Cold-Adapted Microorganisms 
Cold-Adaptation Mechanisms 

114



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Cold Shock and Cold Acclimation 
Cold Resistance and Cold Sensitivity 

ICE ECOSYSTEMS AND BIODIVERSITY 
Known and unknown ice ecosystems 
Open questions 

MEMBRANE ADAPTATION AND SOLUTE UPTAKE SYSTEMS 
Membrane Structure and Lipid Organization 
Structure of Transport Proteins 
Lipid Adaptation to the Cold 
Transport of Small Molecules 
Effects of Lipid Composition on Transport 
Solute Uptake and Ecology in the Cold 

CATALYSIS AND LOW TEMPERATURE: MOLECULAR ADAPTATIONS 
The Psychrophilic Context 
Kinetic Optimization of Cold-Active Enzymes 
Stability of Psychrophilic Enzymes 
Activity-Flexibility-Stability Relationships 

COLD-SHOCK RESPONSE IN MICROORGANISMS 
Membranes 
Transport Systems 
Metabolic Processes 
Antifreeze Compounds and Intracellular Effectors 
Nucleic Acids and Nucleic Acid-Binding Proteins 
Protein Synthesis 
Cold-Sensing Mechanisms 
Cold Shock and Other Stress Responses 

HETEROLOGOUS GENE EXPRESSION IN COLD-ADAPTED MICRO-ORGANISMS 
Heterologous Protein Production in Bacteria other than Escherichia coli 
Cold-Adapted Bacteria Transformation 
Construction of Cold Genetic Systems and their Cold Host Profile 
The a -Amylase Example of Heterologous Protein Production in Cold-Adapted Bacteria 

COLD-ACTIVE ENZYMES AS NEW TOOLS IN BIOTECHNOLOGY 
Advantages of Cold-Active Enzymes in Biotechnology 
Improvement of Enzyme Yield and Thermostability 
Biotechnological Potential of Cold-Active Enzymes 

FREEZE TOLERANCE 
Strategies for Survival at Subzero Temperatures 
Freeze Tolerance 

FREEZING AVOIDANCE IN POLAR FISHES 
Diversity of Fish Antifreeze Proteins 
Antifreeze Property and Function 
Evolutionary Origins and Pathways of Antifreeze Proteins 
Environmental Driving Force for Antifreeze Evolution 

HALOPHILY(HALOPHILISM AND HALOPHILIC MICROORGANISMS) 
Halophilism: Concept and Classifications 

115



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Phylogeny and Taxonomy 
Ecology and Diversity 
Physiology 
Genetics and Genomics 
Biotechnological Applications 

PHYSICO-CHEMICAL CHARACTERISTICS OF HYPERSALINE ENVIRONMENTS AND 
THEIR BIODIVERSITY 

Thalassohaline Environments 
Athalassohaline Environments 
Biodiversity 
Future Trends 

OSMOREGULATION IN HALOPHILIC BACTERIA 
Mechanisms of Osmoadaptation in Prokaryotes 
Primary Response of the Halophilic Cell to Fluctuation in External Salinity 

MOLECULAR ADAPTATION OF HALOPHILIC PROTEINS 
Three-dimensional structures of soluble halophilic proteins 
Site directed mutagenesis 
Halophilic enzyme activity 
Halophilic protein solubility 
Halophilic protein stability 
Solvent interactions for halophilic proteins 

ECTOINES: A NEW TYPE OF COMPATIBLE SOLUTES WITH GREAT COMMERCIAL 
POTENTIAL 

Ectoine - a compatible solute in halophilic microorganisms 
Industrial production of ectoines 
Effects of ectoines in stabilization 
Ectoine - a new cosmetic ingredient 
Stabilization of pharmaceuticals 

ALKALIPHILY 
The Place of Alkaliphiles Among Extremophilic Bacteria 
Genomics, Proteomics, and Adaptations to Alkaliphily 
Applications 
Future Perspectives 

ALKALINE ENVIRONMENTS AND BIODIVERSITY 
Genesis of Soda Lakes. 
Microbial Diversity 

ADAPTATION PROCESSES IN ALKALIPHILES WHEN CELL WALL ACIDITY IS 
ELEVATED 

Growth pH Ranges of Alkaliphilic Microorganisms 
Cell Surface Structure of Alkaliphilic Strains of Bacillus spp. 
Alkaline pH Sensitivity of Cell Wall-Defective Mutants of Strain C-125 
Intracellular pH Homeostasis of Strain C-125 and its Cell Wall-Defective Mutants in 
Alkaline Environments 

METALLOPHILES AND ACIDOPHILES IN METAL-RICH ENVIRONMENTS 
Introduction: industrial biotopes as a reservoirs for extremophiles 
Bacteria and the periodic table 

116



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Bacteria and metals 
How to track metal-resistant bacteria? 
Metal-rich biotopes as sources of metal-resistant bacteria 
Metal resistance: a role for mobile genetic elements 
The organization of metal-resistance genes in Ralstonia metallidurans 
Other bacteria involved in biogeochemical processes involving metals 
Environmental applications of bacteria adapted to heavy metals or able to process heavy 
metals 

ECOLOGY AND BIODIVERSITY OF EXTREMELY ACIDOPHILIC MICROORGANISMS 
Definition of Extreme Acidophily 
Low pH environments 
Carbon and Energy Sources of Extreme Acidophiles 
Biodiversity of Extremely Acidophilic Bacteria 
Acidophilic Archaea 
Eukaryotic Acidophiles 
Relationships Between Acidophilic Microorganisms 

ION TRANSPORT IN ACIDOPHILES 
Acid Resistance Mechanisms in Neutrophiles 
Mechanism of Growth Under Extreme Acid Conditions 
Acid Resistance of H. pylori 

EFFLUX SYSTEMS IN METALLOPHILES 
Metal Efflux Systems in Bacteria 
Soft Metal Translocating P-type ATPases 
CDF proteins 
RND Type Efflux Complexes 
MFS Transporters 
Selfish Operons 

PIEZOPHILY: PROKARYOTES EXPOSED TO ELEVATED HYDROSTATIC PRESSURE 
Deep-Sea Microbiology 
Other Natural Environments Exposed to Elevated Hydrostatic Pressure 
Other Worlds 

CHARACTERISTICS OF DEEP-SEA ENVIRONMENTS AND BIODIVERSITY OF 
PIEZOPHILIC ORGANISMS 

Investigation of Life in a High-Pressure Environment 
JAMSTEC Exploration of the Deep-Sea High-Pressure Environment 
Taxonomic Identification of Piezophilic Bacteria 
Biodiversity of Piezophiles in the Ocean Environment 
Molecular Mechanisms of Adaptation to the High-Pressure Environment 

PRESSURE EFFECTS ON BIOMOLECULES 
Pressure effects compared with temperature effects 
Role of water and solvent composition 
Modeling the pressure-temperature behavior of biomolecules 
Lipids and biomembranes 
Nucleic acids 
Polysaccharides 
Proteins 

117



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

From molecules to cells. 

PIEZOPHILES: MICROBIAL ADAPTATION TO THE DEEP-SEA ENVIRONMENT 
Deep-Sea Habitats 
Isolation and Characterization of Piezophiles 
High-Pressure Adaptation Mechanisms 
Future Prospects 

ENZYMES FROM DEEP-SEA MICROORGANISMS 
Collection of Deep-sea Mud 
Isolation of Microorganisms from Deep-sea Mud 
16S rDNA Sequences of Deep-sea Isolates 
Exploring Unique Enzyme Producers Among Deep-sea Isolates 

GLOBAL PERSPECTIVES IN HEALTH 
Definition and Concepts 
Critical Questions in Health 
The Measurement of Health 
Health in a Global Context 
A Synopsis of Health Issues 

DETERMINANTS OF HEALTH AND THEIR INTERACTIONS 
The major determinants of health 
Indicators 
Data for indicators 
Interactions 

DETERMINANTS ON HEALTH AND THEIR INTERACTIONS GENETIC FACTORS 
Genetics and the Gene 
Genetic Diseases 
Diagnosis and Treatment 
Genetic Engineering 
Future, Ethics and Policy Issues 

BIOLOGY, ECOLOGY AND HEALTH 
Evolutionary Adaptations 
Patterns of Migration 
Domestication of Livestock and Human Cohabitation 
Ecological Modifications and Biodiversity 
Final Considerations 

ENVIRONMENTAL DETERMINANTS OF HEALTH 
Domestic Environment 
Local Environment 
Global Factors 

AN ECONOMIC VIEW UPON THE DETERMINANTS OF HEALTH 
General Health Determinants 
Health Interventions 
Outlook 

EPIDEMIOLOGY: HEALTH AND DISEASE IN POPULATIONS 
What Is Epidemiology? 
Purposes of Epidemiology 

118



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Defining and Measuring Health and Disease 
Descriptive Epidemiology 
Epidemiological Approaches to Understanding Causal Relations 
Experimental Epidemiology: The Randomized Trial 
Epidemiology for Health Systems: Use in Policy, Planning, and Assessment 
The Future of Epidemiology 

HEALTH INFORMATION SYSTEMS 
What is a Health Information System? 
Health Information Systems and Health Development 
The Structure of Health Information Systems 
Towards Action-Led Health Information Systems 
Educational Requirements 

HEALTH-RELATED INDICATORS 
A Reference Framework to Health-Related Indicators 
From Conceptual Framework to Indicators -- Health State Expectancies 

EPIDEMIOLOGY AND SURVEILLANCE 
Evolution of Surveillance 
Definition, Purpose, and Objective of Surveillance 
Elements of Surveillance 
Organization and Functions of Surveillance Systems 
Surveillance and Research 
Emerging Disease Threats and International Surveillance 

FAMILY HEALTH 
Family, Families 
Family as a Life-Support System 
Family as a Health-Support System 
Family Health, Family Care 

MENTAL HEALTH 
The Social and Economic Cost of Mental Illness 
Classification and Diagnosis of Mental Disorders 
The Symptoms and Sequelae of Mental Illness 
Epidemiology of Mental Disorders 
The Multifactorial Causation of Mental Disorders 
Common Psychosocial Risk Factors 
Treatment and Prevention of Mental Disorders 

PREVENTION AND CONTROL OF COMMUNICABLE DISEASES 
Infectious Diseases Causing High Mortality 
Infectious Diseases Causing Disability 
Emerging and Reemerging Infections 
Causes of the Renewed Spread of Infectious Diseases 
Limiting the Spread and Consequences of Infectious Diseases 

PREVENTION AND CONTROL OF NONCOMMUNICABLE DISEASES 
Chronic Noncommunicable Diseases and World Health 
Economic and Social Implications of the Emerging Epidemics of Noncommunicable 
Diseases 
General Principles and Main Components of the Control of Noncommunicable Diseases 

119



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

HEALTH CARE SYSTEMS 
Health Policies and Systems 
Primary Health Care 
Family Health 
Economics of Health Care 
Health Information Systems 
Long-Term and Domiciliary Care 
Palliative and Terminal Care 
Quality Assurance in Health Care 
Diagnostic, Therapeutic, and Rehabilitation Technology 
Genetics and Tissue Engineering 

PRIMARY HEALTH CARE: THE KEY TO HEALTH FOR ALL 
Background: Emergence of a Right to Health 
Experience: Emergence of a Set of Principles 
Authorship and Choice of a Name 
A Short, Formal Definition of PHC 
Attributes and Content of PHC 
Community Determination of Basic Needs Related to Health 
Determination of Health Targets for HFA/PHC 
Practical Implementation of PHC 
Who Pays for What, and Who Benefits? 
Health for All and PHC after the Year 2000 

QUALITY ASSURANCE 
Terminology 
Background 
Quality Assurance in Developing Countries 
Scope of Quality Assurance 
Health Care Quality Parameters 
Standards 
Consumer Movements 
Patient Satisfaction as an Indicator of Quality 
Approaches to Quality Assurance 
Utilization of Health Services 
Research on Quality Assurance 
Information 
Organized Quality Assurance Systems: Managed Care 
Contention 
Competition 

PREVENTIVE, THERAPEUTIC AND DIAGNOSTIC TECHNOLOGIES. DEVELOPMENT 
AND PERSPECTIVES 

Preventive Medicine 
Therapeutics 
Surgical Cure 
Diagnostic Technologies 
Perspectives 

HEALTH TECHNOLOGY ASSESSMENT: SUSTAINING EQUITY IN HEALTH CARE 
The Development of Health Technology Assessment 

120



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Establishing Effectiveness Evidence 
The Appropriate Role for Health Technology Assessment 
Current Developments: Strategic HTA 
HTA in Decision-making: An illustrated model 
Looking Ahead 

HEALTH TELEMATICS AND ITS SOCIETAL IMPLICATIONS 
Background 
Health Telematics Applications 
Societal Implications of Health Telematics 

DOMICILIARY, PALLIATIVE, AND TERMINAL CARE 
Palliative Care . . . When to Begin? 
Symptom Control 
Spiritual Suffering 
Ethical Issues 

ETHICAL ISSUES IN HEALTH 
The Rise of Bioethics 
The Role of (Bio)Ethics 
Ethical orientations 
Duty-based (or deontological) ethics 
Consequentialist or utilitarian ethics 
Other Bioethical Orientations 
Feminist Ethics 
(Bio)Ethical Principles 
Respect for Persons 
Beneficence 
Non-Maleficence 
Justice 
Levels of Ethical Analysis 
Reproductive and Sexual Health Ethics 
Research Ethics 
Ethics and the Law 
Ethics and Human Rights 

BIOETHICS AND BIOTECHNOLOGY 
Biotechnology will Play a Bigger Role in our Lives 
Agricultural Biotechnology 
The Human Genome Project 
Cloning 
Xenotransplantation 
Human Embryonic Stem Cells 
Developing Countries, Bioethics and Biotechnology 
A Vision for the Future 

CODES OF CONDUCT AND ETHICAL GUIDELINES 
Codification and Professionalism 
Codes, Guidelines and Pre-Existing Practice 
Medical and Related Codes of Conduct 
The Scope of Codes and Guidelines 

121



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Law and Legal Enforcement 
Ethical Interpretation and Application 

INFORMED CONSENT IN CLINICAL PRACTICE AND BIOMEDICAL RESEARCH 
History 
Essential Information for Patients and Research Subjects 
Exceptions to Consent 
Patient Competence to Consent 
Informed Consent in the Clinical Setting 
Informed Consent in Biomedical Research involving Human Subjects 
Obtaining Informed Consent of Subjects 
Research Involving Children and Other Incompetent Subjects 
Consent to Epidemiological and Other Studies with Community Involvement 
Consent in Externally Sponsored Research 
Factors Which Nullify Informed Consent 
Future of Informed Consent 

HEALTH ETHICS, EQUITY AND HUMAN DIGNITY 
Definitions and Concept 
Ethics and Major Determinants of Health 
Future Oriented Approach 

NEW PROBLEMS IN GLOBAL HEALTH 
The World Order 
New Microbial Threats, the Environment in Which They Develop, and Related Matters 
Food Chain Alterations 
Environmental toxins 
Industrial Chemicals and Accidents; Occupational Hazards; Trauma 
Human Gene Pool Changes 
Armed Conflict and Violence 
Family Systems and Values 
Lifestyle 
New Methods of Spread of Disease 
Politicization 
Human Rights 
Poverty 
Monopolies 
Macroeconomic Policy, Globalization, International Labor Regulation, International Patents, 
Etc. 
Genetically Modified Foods 

GLOBAL AGING 
The Elderly 
Aging Societies 
Implications for Health 
The Adaptation of Society 

URBAN GROWTH AND HEALTH 
Urban Development 
Health Implications of Urban Growth 
Future Challenges 

122



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

IMPLICATIONS OF ATMOSPHERIC AND CLIMATIC CHANGE FOR HUMAN HEALTH 
The Context of Atmospheric and Climate Change 
Stratospheric Ozone Depletion 
Biological and Human Health Impact of Increased Ultraviolet Radiation Flux 
Greenhouse Gases and Global Climate Change 
Effects of Climate Change on Health 
Public Health Action 

HEALTH IN BORDER AREAS 
Definitions 
Current and Continuing Concerns of Health and Development in Border Areas 
International Recognition of Health in Border Areas 
Potential Promotion and Development 

DISASTERS AND CONFLICTS 
Disaster Medicine 
Disaster Epidemiology 
Action against Disasters 
Emergency Medical Supplies 
Disaster Terminology 
Conflicts 
Humanitarian Medicine 

VACCINATION IN DEVELOPING COUNTRIES: PROBLEMS, CHALLENGES AND 
OPPORTUNITIES 

Challenges to Improving Vaccination 
Obstacles to Effective Vaccination 
Solutions to Problems of Access and Coverage 
Mechanisms: Cooperation Between Industrialized Nations and Developing Nations 
Recent Initiatives—A Brighter Future? 
Role of the World Health Organization 
The Future 

HEALTH 
Definitions and Concepts of Health 
Health as Dynamic Equilibrium: Ecology of Human–Pathogen Interactions 
Historical Perspectives 
Theories about Health 
Determinants of Health 
Requirements for Good Health 
Health Indicators 
Health Services and Health-care Systems 
The Future of Human Health 

INTERACTIONS OF ENVIRONMENTAL CHANGE AND HUMAN HEALTH 
The Agricultural Revolution 
The Industrial Revolution 
The Age of Development 
The Information Technology Revolution 
Discussion 

MOLECULAR EPIDEMIOLOGY AND THE PREVENTION OF DISEASE 

123



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Goals of Epidemiology 
Epidemiologic Methods 
Molecular Epidemiology 
Limits of Molecular Epidemiology 
Future Directions in Molecular Epidemiology 

WATER AND HEALTH 
Water-Related Diseases 
Public Health Impact of Water-Related Diseases 
Control of Water-Related Diseases 
Water Treatment Processes 
Water Quality Control 
Utilization of Water and Related Resources 
Future Priorities 

WATER AND HEALTH 

CLASSIFICATION OF WATER-RELATED DISEASE 
Definitions and systems for classifying water related disease 
Water-related infection 
Non-infectious disease related to water 
Implications for water related surveillance 

BURDEN OF DISEASE: CURRENT SITUATION AND TRENDS 
Water-related health outcomes 
Trends in risk factors 
Trends in health outcomes 
Burden of disease 
Regional Patterns 
Discussion 

TRANSMISSION AND PREVENTION OF WATER-RELATED DISEASES 
Water-borne Diseases 
Water-washed Diseases 
Water-based Diseases 
Water-related Insect Vector Diseases 

GOALS OF WATER TREATMENT AND DISINFECTION: REDUCTION IN MORBIDITY 
AND MORTALITY 

Piped water networks and waterborne disease 
The diseases 
Water treatment: control of pathogens 

DISEASES ASSOCIATED WITH DRINKING WATER SUPPLIES THAT MEET 
TREATMENT AND INDICATOR SPECIFICATIONS 

Indicators of water quality and public health 
Public health surveillance of waterborne disease 
Epidemiologic studies of endemic waterborne disease 
Etiology and causes of endemic water-attributable disease 
Quantitative microbial risk assessment 
Costs of undetected waterborne diseases 

NEW AND EMERGING WATERBORNE INFECTIOUS DISEASES 
Infectious diseases 

124



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

New, emerging, re-emerging and resurgent infectious diseases 
Waterborne infectious diseases 
Viral agents 
Bacterial agents 
Protozoal agents 

FUTURE NEEDS AND PRIORITIES FOR DRINKING WATER AND HEALTH 
Risk Assessment 
The Pathogens 
The phenomenon of "new disease" 
Biofilms 
Chemicals 
Gene Arrays 
Future needs and priorities - conclusion 

RURAL AND URBAN WATER SUPPLY AND SANITATION 

HEALTH IMPACT AND ECONOMIC COSTS OF POOR WATER AND SANITATION 
Health impact 
Economic costs of poor water and sanitation 
Discussion 

WATER SAFETY PLANS FOR WATER TECHNOLOGIES 
Introduction 
Application of Water Safety Plans  
System description 
Hazard Assessment 
Greywater reuse hazard assessment  
Matrix Development 
Monitoring and Maintenance 

HYGIENE PROMOTION 
Overview of hygiene promotion 
Situation analysis 
Planning and implementation of hygiene promotion 
Monitoring and evaluation of hygiene promotion 

ECONOMICS AND FINANCING IN THE WATER SECTOR 
Water Pricing  
Impacts by water scarcity and externalities costs  
Key factors to speed the water business change 
A growing industry needs comparing with peers 
Water services financing and management: new roles for the public and private sectors 

DRINKING WATER SUPPLIES 

ZOONOSES ACQUIRED THROUGH DRINKING WATER 
General issues of zoonotic disease acquired through drinking water 
Zoonotic Protozoa 
Zoonotic bacteria 
Zoonotic Helminths 
Potential waterborne zoonoses 

EPIDEMIOLOGIC STUDIES OF DISINFECTANTS & DISINFECTANT BY-PRODUCTS 

125



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Epidemiologic Study Designs 
Uncertainty of Risk Estimates 
Cancer Risks 
Adverse Reproductive and Developmental Outcomes 
Cardiovascular Risks 
Other Adverse Health Effects 
Evaluating the Causality of Reported Associations 
Discussion 

UNCONVENTIONAL SOURCES OF WATER SUPPLY 
Water Reclamation 
Desalination of Seawater 

POINT-OF-USE WATER TREATMENT FOR HOME AND TRAVEL 
Potential Solutions for Small Communities 
Roughing and Horizontal Flow Granular Media Filters 
Water Treatment Technologies for Home Applications 

WATER RESOURCES 

QUANTIFYING HEALTH RISKS IN WASTEWATER IRRIGATION 
Introduction  
Quantitative Microbial Risk Analysis 
Post-treatment Health-protection Control Measures 
Helminth Eggs  
Wastewater Treatment 

IMPACTS OF EUTROPHICATION ON THE SAFETY OF DRINKING- AND 
RECREATIONAL WATER 

What is eutrophication?  
Effects of eutrophication  
Cyanobacteria  
Health implications of eutrophication from consumption and recreational exposure 
Guideline values, policy and legislation  
The Future  
Conclusion  

GROUNDWATER AND PUBLIC HEALTH 
Subsurface Behavior of Viruses 
Factors Affecting Attachment of Viruses to Soil 
Factors Affecting Virus Inactivation in the Subsurface 
Advection and Dispersion of Viruses 
Model Viruses 
Virus Removal by Soil Passage 
Removal of Bacteria and Protozoa by Soil Passage 
Recommendations and Future Developments 

AQUACULTURE AND MARICULTURE 
Introductory statement 
Nature of the industry 
Sources of fecal contamination impacting water quality 
Pathogens contaminating molluscan shellfish and growing waters 
Toxins and chemicals 

126



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Control strategies for bivalve molluscs 
Future prospects 

RECREATION IN NATURAL WATER RESOURCES 
Introduction  
Recreational Waters  
Risks while Recreating  
Guidelines and Standards for Monitoring 
Pollution 
Sources of Fecal Pollution 
Reservoirs of Fecal Pollution and Toxins 
Impacts and Events  
Protection of Recreational Water Sites  
Recreating Safely 

CONSTRAINTS TO IMPROVING WATER AND SANITATION SERVICES 
Current status of water supply and sanitation coverage in the world 
Main constraints and their consequences 
Towards the 21st Century 

HUMAN HEALTH IN WATER RESOURCES DEVELOPMENT 
The burden of water-related diseases 
Vector borne diseases associated with water resources development 
Water management for vector control 
Health Impact Assessment 
Water resources development and the urban environment 

TOXIC CYANOBACTERIA 
What are cyanobacteria 
Causes of bloom 
Toxins 
Human health effects from cyanobacteria 
Environmental effects of toxic cyanobacteria 
Controls 
The future 

MULTIPLE USES OF WATER AND HUMAN HEALTH 
Water for People, Food, and the Environment: a Common Resource 
Human Health: a Cross Cutting Issue in Water Resources Development 
Limitations to Conventional Approaches in the Domestic Water Supply Sector 
Domestic Use of Irrigation Water 
Newly Emerging Water Quality Problems 
Saline Groundwater 
Impact of Irrigation Management on Availability of Water for Domestic Use. 
Urban Water Supply and Agriculture 

WATER REUSE 

COMING TO TERMS WITH NATURE: WATER REUSE NEW PARADIGM TOWARDS 
INTEGRATED WATER RESOURCES MANAGEMENT 

Towards an integral definition of water reuse 
How to overcome people’s fear of reused water 
What we know about natural water reuse 

127



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Natural water reuse origin 
Situation by type of water body 
Control 

HELMINTH OVA CONTROL IN WASTEWATER AND SLUDGE FOR AGRICULTURAL 
REUSE 

General Information 
Helminth Ova in Wastewater and Sludge 
Helminth Ova Characteristics 
Helminth Ova Removal from Wastewater 
Helminth Ova Inactivation in Sludge 
Helminth Ova Inactivation in Faecal Sludge 
Analytical Techniques 

PHARMACOLOGY 

PHARMACOKINETICS:HOW DOES THE BODY HANDLE DRUGS? 
Movement of Drugs in the Body 
Absorption of Drugs 
Distribution 
Elimination of Drugs 
Pharmacokinetics as a whole 
Studying pharmacokinetics during drug development 

OVERVIEW ON GASTROINTESTINAL PHARMACOLOGY 
Introduction 
Drugs that Control Gastric Acid Secretion and Treat Peptic Ulcers 
Drugs Stimulating Gastrointestinal Motility 
Drugs to Treat Constipation 
Drugs to Treat Diarrhea 
Drugs to Treat Emesis 
Drugs to Treat Irritable Bowel Syndrome (IBS) 
Drugs to Treat Inflammatory Bowel Disease (IBD) 

POISONS, VENOMS AND TOXINS 
Introduction 
Categories of Poison 
Toxins in Therapy 
Concluding Remarks 

PHARMACODYNAMICS IN PHARMACOLOGY 
Pharmacological Receptors 
What is Pharmacodynamics? 
Definitions of Pharmacological Terms 
Affinities 
Efficacy 
The Operational Model for Agonism 
Drug Antagonism 
Partial Agonism 
Inverse Agonism 
Data-Driven Pharmacodynamics in Drug Discovery 

REPRODUCTIVE PHARMACOLOGY 

128



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Introduction 
Reproductive Glands and Hormones and Their Regulation 
Testicular Function and its Control 
The Menstrual Cycle and Drugs used in Menstrual Disorders and the Menopause 
Fertility and Conception 
Pharmacological Interventions in Pregnancy, Parturition (birth) and Lactation 
Environmental and Other Non-therapeutic Agents Affecting Reproduction and Development 
Conclusion 

DRUG DISCOVERY 
Introduction 
The Modern Drug Discovery Process 
Clinical Development 
Translational Medicine 
The Role of Experimental Animal Models in Drug Discovery and Development 
The Use of Imaging Technology in Drug Discovery and Development 
Personalized Medicine and Drug Discovery and Development 
Conclusion 

GENE THERAPY 
Relation of Gene Therapy to Other Biotechnologies 
Gene Therapy Technologies 

BIOLOGICAL SCIENCE FOUNDATIONS 
The Beginning of Modern Biological Science 
Genetics and Evolution 
The Molecular Basis of Life 
The Molecular Tree of Life 
The Limits of Life on Earth 
Life Elsewhere in the Universe 

BIOCHEMISTRY 

ORGANIC CHEMICALS INVOLVED IN LIFE PROCESSES 
Proteins 
Carbohydrates 
Polysaccharides 
Lipids 
Nucleic Acids 

CARBON FIXATION 
Carbon fixation in higher plants 
Algae 
Bacteria 
Global photosynthesis and the atmosphere 

ANAEROBIC AND AEROBIC RESPIRATION 
Cellular Anaerobic Respiration 
The Electron Transport Chain and Chemiosmosis 
Fermentation 
Anaerobic Metabolism and Humankind. 
Future Direction 

129



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

EUKARYOTE CELL BIOLOGY 
Origin of Eukaryotes 
Cellular differentiation in multicellular organisms 
Eukaryotic cell structure 
Organization of eukaryotic cells 
The cell cycle 
Regulation of cell growth 
Experimental models 
Future Investigations 

CELL THEORY, PROPERTIES OF CELLS AND THEIR DIVERSITY 
The Composition of Life 
Cell as the unit of life 
The diversity of life 
Cellular diversity 
Tissue maintenance and renewal 
Discussion 

CELL MORPHOLOGY AND ORGANIZATION 
Cell organization 

CELL NUCLEUS AND CHROMATIN STRUCTURE 
The nucleus 
The genome 
Chromosomes 
DNA replication 
Nucleolus 
Transcription 
mRNA processing and turnover 
tRNA processing and turnover 

ORGANELLES AND OTHER STRUCTURES IN CELL BIOLOGY 
The distribution and function of the mitochondrion 
Distribution and structure of the chloroplast 
An endosymbiotic origin for the mitochondrion and chloroplast 

MITOSIS, CYTOKINESIS, MEIOSIS AND APOPTOSIS 
The eukaryote cell cycle 
Mitosis 
Meiosis 
Fertilization and development 
Regulators of Cell cycle 
Programmed cell death 

CELL GROWTH REGULATION, TRANSFORMATION AND METASTASES 
Signal molecules 
Switches of intracellular molecules 
Cell surface receptors 
Cancer 

MICROBIOLOGY 
Taxonomy 
Procaryote and Eucaryote Microbial Cell Structure 

130



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Cultivation of Microorganisms 
Control of Microorganisms 
Major Groups of Procaryotes 
Major Groups of Eucaryotic Microorganisms 
Viruses 
Pathogenesis and Microorganisms 
Antibiotics and Microorganisms 
Microbial Biotechnology 

PROKARYOTIC CELL STRUCTURE AND FUNCTION 
Nucleoid 
Cytoplasmic Matrix  
The Cell Envelope  
Components Exterior to the Cell Wall 
Differentiation and multicellularity 

PROKARYOTIC DIVERSITY 
The Archae, Cyanobacteria, Green phototrophs, and Deeply Branching Genera 
The low G+C gram-positives 
The high G+C gram-positives 
The Planctomycetes, Spirochetes, Fibrobacter, Bacteroides and Fusobacteria 

PROKARYOTE GENETICS 
Mechanism of DNA Mutation, Transfer and Recombination in Bacteria 
Mutation 
Transformation 
Transduction 
Conjugation 
Recombination in viruses 
Prokaryote Genetics and Evolution 

PROKARYOTIC GROWTH, NUTRITION AND PHYSIOLOGY 
Bacterial Cell Growth and Division 
The bacterial cell cycle and its regulation 
Bacterial Population Growth 
Bacterial Nutrition 
Energy generation 
Bacterial Nutrient Stress Responses 

MICROBIAL PATHOGENESIS AND ANTIBIOTICS 
Microbial Disease and Pathogenesis in History 
Foodborne and Water Borne Diseases 
Air Borne Diseases 
Sexually Transmitted Diseases 
Infections Acquired in Hospital 
Prion Diseases 

GENETICS AND MOLECULAR BIOLOGY 
Signal Transduction via Plasma Membrane to Gene Expression 
Signal Transduction of Light in Animals (Vertebrates), Neurospora Crassa, and Plants 
Epigenetic Regulation of Gene Expression in Eukaryotes 

131



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

HISTORY AND SCOPE OF GENETICS; EPIGENETIC REGULATION OF GENE 
EXPRESSION 

RNA interference 
Repeat induced point mutation (RIP) 
Genetic regulation by Polycomb group (PcG) proteins 
Epigenetics in Arabidopsis thaliana 
Paramutation 

MENDELIAN GENETICS AND ITS DEVELOPMENT 
The Classical Theory of Direct Inheritance 
Mendelian Genetics 
Molecular Genetics 
Population Genetics 

CLASSICAL TO MODERN GENETICS 
Bacillus subtilis 
Agrobacterium tumefaciens 
Neurospora crassa 
Aspergillus nidulans 
Lotus corniculatus L. var. japonicus Regel 

BACTERIAL AND YEAST GENETICS - A HISTORICAL ACCOUNT 
Bacterial genetics 
Yeast genetics 

DIPLOID AND HAPLOID GENGETICS AND RECOMBINATION MECHANISMS 
General Recombination 
Recombination and Pairing of Homologous Chromosomes 
Induction of Recombination 
Establishment of Recombination 
Structure and Function of the Synaptonema Complex (SC): 
Transcription and Recombination 
Somatic recombination/ Diploid Genetics 
Genes and Proteins in Meiotic Cells / Haploid Cell Genetics 
Meiosis and Environment 

NON-MENDELIAN INHERITANCE 
Chloroplast Inheritance 
Mitochondrial Inheritance 

GENOME ANALYSIS OF CYANOBACTERIA 
Sequence Features of the Synechocystis sp. PCC6803 Genome 
Assignment of RNA and Protein-Coding Genes in the Synechocystis Genome 
Characteristic Features of Synechocystis Genes 
Functional Genomics in Synechocystis 
Databases Supporting Synechocystis Research 
Genome Analysis of Other Cyanobacteria 

GENOME SCIENCE OF CYANOBACTERIA, GREEN ALGAE AND PLANTS (GENOME 
SCIENCE OF GREEN ALGAE) 

Chlamydomonas as a model organism for plants 
Nuclear genome 
Chloroplast genome 

132



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Mitochondrial genome 

GENOMIC ANALYSIS OF ARABIDOPSIS THALIANA 
Introduction: Why is Arabidopsis a Model Plant Species? 
Small Size and Simple Organization of the Arabidopsis Genome 
Chromosomes and Maps 
Analysis of the Complete Genome Sequence 
Chromosomal Elements: Centromeres, Telomeres, and rDNA Repeats 
Arabidopsis Plastid and Mitochrondrial Genomes 
Functional Genomics of Arabidopsis 
Perspectives 

GENOME SCIENCE OF INVERTEBRATES: THE NEMATODE C.ELEGANS 
What is a nematode? 
What is C.elegans ? 
Genetic resources of C.elegans: CGC 
Genomic resources 
Resources for gene expression and function 

GENOME SCIENCE OF THE RAT 
Genome Resources 
Genetic Engineering 
Positional Cloning of Monogenic Traits 
QTL Analysis 

GENOME SCIENCE OF VERTEBRATE 
The Importance of the Mouse Genome and Transcriptome Study 
The History of Mouse Genetics 
The Determination of Mouse Genome Sequences 
A Full-Length Mouse cDNA Project 
Positional Cloning 
cDNA Encyclopedia and the Positional Candidate Approach 
Functional Genomics 

MOLECULAR BIOLOGY 

DNA REPAIR 
DNA Damage 
DNA Repair by Reversal of Damage Without Excision 
Base Excision Repair in Non-Mammalian Cells 
Base Excision Repair in Mammalian Cells 
Nucleotide Excision Repair in Non-Mammalian Cells 
Nucleotide Excision Repair in Mammalian Cells 
Mismatch Repair 
Repair Enzymes in Mitochondria 
SOS Responses 
Recombination Repair 
Human Hereditary Diseases with Defective Processing of DNA Damage 

RECOMBINATION - TRANSFORMATION, TRANSDUCTION AND CONJUGATION 
Recombination 
Involvement of RNA in DNA Recombination 
Recombination of RNA 

133



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Inverted Repeats 
Conjugation 
Transduction 
Transformation 

REVERSE TRANSCRIPTASE AND CDNA SYNTHESIS 
Discovery of Reverse Transcriptase 
Characteristic Features of Retroviral Reverse Transcriptases 
Reverse Transcriptase Activity in Other Organisms 
Conserved Amino Acid Residues in Putative Reverse Transcriptase 
Structure of Retroviral Reverse Transcriptases 
cDNA Synthesis by Reverse Transcription 

HORIZONTAL AND VERTICAL GENE TRANSFER 
Gene Transfer 
Horizontal Gene Transfer 
Vertical Gene Transfer 

PATTERNS OF HEREDITY AND GENETIC ALTERATION; EPIGENETICS OF MAMMALS 
DNA Methyltransferase in Mammals 
DNA Methyltransferase Defective Mice 
Genomic Imprinting and DNA Methylation 
X-Chromosome Inactivation and DNA Methylation 
Methyl-CpG-Binding Proteins 
Chromatin Formation 
Remodeling of Nucleosomes 
Histone Acetylation and Nucleosome Remodeling 
Histone Deacetylation 
SIN3 Complex 
Mi2-NuRD Complex 
Transition Regulation Under the Control of Chromatin Remodeling Factors 

GENE ACTION IN INHERITANCE 
Germline Development 
Polar Granules, the Distinctive Organelles of Germ Plasm 
Maternal Genes Required for Germ Plasm Assembly 
Maternal Factors Required for Pole Cell Formation 
Maternal Factors Required for Pole Cell Differentiation 
Germ Plasm Components in Other Animals 

GENOTYPIC AND PHENOTYPIC VARIATIONS 
Brief Introduction to Historical Background 
Brief Introduction to the Genetics of the Nematode Caenorhabditis  
Uncoordinated Mutants of C. elegans 
Other Mutants 
Future Scope 

MOLECULAR GENETICS OF INHERITED DISORDERS 
Mutations 
Effects of mutations on gene function 
Molecular pathology of the human ß-globin gene. 
Patterns of inheritance 

134



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

HEREDITY AND ENVIRONMENT; LIGHT SIGNAL TRANSDUCTION IN PLANTS AND 
FUNGI 

Historical aspects of analysis of respond to light 
Plants; Arabidopsis thaliana 
Fungi; Neurospora crassa 

THE HUMAN GENOME 
Human Genome 
DNA Variation 
Physical Maps of Human Chromosomes 
Body Expression Map of the Human Genome 
Applications of Gene Expression Analysis in Biomedical Research 
Mitochondrial DNA 
The Origin of Modern Humans 

HUMAN GENETICS 
Human Genetics and Medical Genetics 
Historical Aspects of Human Genetics 
Genetic Diseases 
Genetic Services 
Gene Therapy 

GENETICS AND SOCIETY 

GENE EXPRESSION AND EMBRYOGENESIS IN AMPHIBIANS 
Historical background 
The search for inducing factors 
The Responding Tissue 
Autoneuralization and the Neural Default Hypothesis 
Organizer and Antiorganizers 
The importance of gradients for the anterior-posterior organization of the embryo 
Germ layer determination – the three-signal (cascade)-model 
Planar versus vertical signal during neural induction 
Amphibians – a model system for organ engineering 

ETHNOPHARMACOLOGY: AN OVERVIEW 
Methods 
Contexts of Medicinal Plant Use 
Multicontextual Plant Use 

HISTORICAL FOUNDATIONS OF BOTANICAL MEDICINE 
Primates, Birds, and Butterflies 
Shanidar 
Ötzi 
Herbals 
Native American Medicinal Plants 

INSIGHTS INTO EVOLUTIONARY SYSTEMS VIA CHEMOBIOLOGICAL DATA 
The Phytochemical Discovery of Brazil 
Chemical Variability: Puzzles of the Lauraceae 
A Plant is no Factory 
How does Nature Work? 
What is Quantitative Chemo-Biology? 

135



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

What are Natural Products? 
Chemobiological Language: What are its Grammatical Rules? 
Medicinal Plants 
Ethnobotany: Evolutionary Patterns for Useful Plants 
Phytochemistry: Regulatory Mechanisms of Plant Bioactivity 
Antagonism: A Unifying Concept? 
Perspectives 

CONTEMPORARY METHODOLOGICAL APPROACHES IN THE SEARCH FOR NEW LEAD 
COMPOUNDS FROM HIGHER PLANTS 

Approaches for the discovery of new drugs from higher plants 
Selection of plant material 
Biological and pharmacological targets 
Chemical screening 
Isolation of active principles and their structure determination 

INTEGRATING ETHNOGRAPHIC AND ECOLOGICAL PERSPECTIVES FOR 
ETHNOPHARMACOLOGY FIELD RESEARCH 

Anthropological (Ethnographic) Field Methods 
Integrating Ethnographic and Ecological Field Methods 

MANAGING ETHNOPHARMACOLOGICAL DATA: HERBARIA, RELATIONAL DATABASES, 
LITERATURE 

Historical trends 
Present trends 

PROFESSIONAL ETHICS AND ETHNOPHARMACOLOGY 
What are Professional Ethics? 
External Standards Affecting Ethnopharmacologists 
Remaining Challenges for Ethnopharmacology as a Profession 

"MEDICINAL PLANTS IN THE EVOLUTION OF THERAPEUTICS" A CASE OF APPLIED 
ETHNOPHARMACOLOGY 

Medicinal plants in the evolution of biomedicine 
Disease Control in a cross-cultural context: A case of applied ethnopharmacology to 
common intestinal parasitism 
Material and Methods 
Results and analysis 
Discussion: Health, sustainable development and socio-economic aspects of treating the 
most common parasitic disease in the world 
Recommendations for further research 
Policy implications 

PLANTS AS A SOURCE OF ANTI-CANCER AGENTS 
Plant-Derived Anti-Cancer Agents in Clinical Use 
Plant-Derived Anti-Cancer Agents in Clinical Development 
Targeting Natural Products 
Plant-Derived Anti-tumor Agents in Preclinical Development 
Cell Cycle Target Inhibition and Anti-cancer Drug Discovery 

TRADITIONAL MEDICINAL PLANTS FOR THE TREATMENT AND PREVENTION OF 
HUMAN PARASITIC DISEASES 

Protozoa 
Helminths 

136



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

PLANTS AND PLANT SUBSTANCES AGAINST AIDS AND OTHER VIRAL DISEASES 
The plant kingdom as source of new antiviral agents 
Antiviral test methodology 
Plant-derived anti-human immunodeficiency virus (anti-HIV) agents 
Plant-derived anti-herpes simplex virus (anti-HSV) and anti-cytomegalovirus (anti-CMV) 
agents 
Plant-derived anti-influenza virus agents 

BOTANICAL ANALGESIC AND ANTI-INFLAMMATORY DRUGS 
Principal plants that have contributed to the development of modern analgesic and anti-
inflammatory drugs 
New plant-derived substances with potential antinociceptive or anti-inflammatory properties 
Possible biological targets for botanical-derived substances with potential anti-inflammatory 
and antinociceptive properties 

THE SEARCH FOR PLANTS TO MANAGE DIABETES 
Need for Medicinal Plant Discovery for Type 2 Diabetes 
Methods for Searching for Type 2 Diabetes Active Plants 
Selected examples of medicinal plants under investigation for antidiabetic activity 
Compounds often associated with hypoglycemic activity in medicinal plant research 

MEDICINAL PLANTS FOR THE PREVENTION AND TREATMENT OF CORONARY HEART 
DISEASE 

Artichoke (Cynara scolymus) 
Garlic (Allium sativum) 
Guggul (Commiphora mukul) 
Ginkgo (Ginkgo biloba) 
Hawthorn (Crataegus species) 
Red wine (Vitis vinifera) and resveratrol 
Saffron (Crocus sativus) 
Tea (Camellia sinensis) 

THE SEARCH FOR PLANTS TO MANAGE NEURODEGENERATIVE DISEASES 
Plants and their constituents from Ayurvedic medicine 
Plants and their constituents from Chinese traditional medicine (TCM) 
Plants and their constituents from European herbal medicine 
Plants and their constituents from African and South American traditional medicine 

PSYCHOACTIVE BOTANICALS IN RITUAL, RELEGION, AND SHAMANISM 
Shamanism, psychoactive plants, and the origins of religion 
Psychoactive botanicals: A world overview 
Contemporary issues 

PRIMATES,PLANTS,AND PARASITES:THE EVOLUTION OF ANIMAL SELF-MEDICATION 
AND ETHNOMEDICINE 

Animal self-medication and ethnomedicine 
The impact of parasites on the evolution of self-medicative behavior 
Food as medicine in animals and humans 
Use of plants as medicine by chimpanzees in the wild 
A link between animal self-medication and ethnomedicine 
Tongwe ethnozoology and health care 
Future studies and directions of research 

137



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ETHNOPHARMACOLOGY AND HEALTH CARE IN THE DEVELOPING WORLD 
Indigenous Plants in Western Medicine 
Biodiversity and Sustainability 
Safety and Efficacy of Medicines 
Pharmaceutical Anthropology 

SAFETY OF TRADITIONAL REMEDIES 
Introduction?safety of phytotherapeutic preparations 
Examples of safety issue with traditional remedies 
How frequent are toxic effects of traditional remedies 
Quality control measures 
Toxicity of traditional medicines?a public health perspective 

MEDICINAL PLANTS IN INTERNATIONAL TRADE: CONSERVATION AND EQUITY 
ISSUES 

Conservation and Sustainable Use of Medicinal Plants 
Equity Issues in the Medicinal Plant Trade 
The Botanical Medicine Industry 
The Pharmaceutical Industry 

THE FUTURE OF ETHNOPHARMACOLOGY: SEEKING A TRANSDISCIPLINARY AND 
CULTURALLY GERMANE SCIENCE 

Introduction – Defining Ethnopharmacology 
Objectives of Ethnopharmacology Research 
Future Trends 

PHYSICAL ANTHROPOLOGY 

HUMAN EVOLUTION: A PALEOANTHROPOLOGICAL PERSPECTIVE 
Reconstructing Biological History: The Relationship of Humans and Apes 
The Human Fossil Record: Basal Hominins 
The Earliest Definite Hominins: Australopithecines 
Early Australopithecines as Primitive Humans 
The Australopithecine Radiation 
Origin and Early Evolution of the Genus Homo 
Explaining Early Hominin Evolution: Controversy and the Documentation-Explanation 
Dichotomy 
Early Homo erectus in East Africa and the Initial Radiation of Homo 
After Homo erectus: The Middle Range of the Evolution of the Genus Homo 
Neandertals and Late Archaics from Africa and Asia: The Hominin World Before Modernity 
The Origin of Modern Humans 
Closing Perspective 

A MODEL FOR HUMAN ECOLOGY 
Human ecology as a science 
Human ecology, and environmental protection and nature conservation 
Monitoring of the biological status of a population 
Interaction and ecosystem modeling 
Origin and development of human ecology 
Four sections of human ecology 
Some contemporary research problems 
University education in human ecology 

138



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

PHYSIOLOGICAL ANTHROPOLOGY: EFFECTS OF ARTIFICIAL LIGHT ENVIRONMENT 
ON THE HUMANS 

Light and human 

GROWTH AND DEVELOPMENT 
Adolescent growth 
Mathematical description of the growth process 
Growth and maturation 
Genetic factors 
Polygenic model and heritability 
Genetics of postnatal growth 
Genetics of maturation 
Secular trend in growth 
Secular changes in adult size 
Secular changes in tempo of growth 

ANTHROPOLOGY OF AGING 
Skin and epidermal tissue 
Supportive tissues 
Muscle mass 
Bones 
Teeth and oral cavity 
Heart and blood vessels 
Respiratory system 
Digestive system 
Liver 
Kidneys 
Blood and blood-producing organs 
Endocrine system 
Immune system 
Reproductive system 
Central nervous system 

ANTHROPOLOGY AND ERGONOMY 
Introduction  
Biomechanics as the one Possibility of the Physiological Anthropology  
Biomechanical Anthropometry 
Harmonic Analysis of Anthropometrical Data 
Measuring and Modelling Methods 
Presentation of Different Models of Body Members 
The Children Anthropomeasures  
Methods of Work Analysis 
Motion of Nucleus Pulposus  
Virtual 3D Human Modelling and Digital Biomechanical analysis 
Future Work and Conclusions 

HUMAN BIOLOGY WITHIN THE FRAMEWORK OF PHYSICAL ANTHROPOLOGY 
Introduction: Theory and history of human biology 
Basic genetics- Mendelian & molecular genetics, mitosis & meiosis 
Population genetics- Hardy Weinberg Principle, forces of evolution 
Quantitative genetics and complex traits- IQ, stature, diseases of complex origin 

139



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Human Adaptation to Climate 
Epidemiology of Human Disease 
Human Nutritional Evolution 
Human Growth and Development 
Demography 

APPLIED ANTHROPOLOGY 
Creating a Subfield 
Developing Careers 
Growing Methodologies 
Emerging Inclinations 

FORENSIC ANTHROPOLOGY 
Introduction 
Identification of Skeletal Remains 
Identification of the living person 
Conclusion 

FORENSIC ANTHROPOLOGY 
Introduction 
Identification of Skeletal Remains 
Identification of the living person 
Conclusion 

DNA FORENSICS: A POPULATION GENETIC AND BIOLOGICAL ANTHROPOLOGICAL 
PERSPECTIVE 

A Brief History of DNA Forensics 
Generic Problems Handled in DNA Forensics 
Desired Characteristics of DNA Forensic Markers 
Present General Protocols used in DNA Forensics 
Issues in Determining Statistical Strength of DNA Evidence 
Role of Biological Anthropology in Assessing the Statistical Strength of DNA Forensic 
Evidence 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

140



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENCYCLOPEDIA OF BIOTECHNOLOGY  
 
 

BIOTECHNOLOGY 
Historical Development 
Present Development 
Future Development 

FUNDAMENTALS IN BIOTECHNOLOGY 
Cell Characteristics 
Cell Cultivation 
Chemical Functions 
Mutation and Gene Technology 
Biosafety 

MICROBIAL CELL CULTURE 
Nutrition 
Growth 
Cultivation Systems 

ALGAL CELL CULTURE 
Cell culture characteristics 
Growth and nutrition 
Cultivation techniques 
Selected organisms 
Scale-up considerations 
Production system classified by product type 
Scale-up technology 
Molecular algal biotechnology 

PLANT CELL CULTURE 
The Basics of Plant Cell Culture 
Propagation of Plant Material 
Plant Improvement 
Conservation 
Utilization of Plant Germplasm 

MAMMALIAN CELL CULTURE 
A brief history of mammalian cell culture 
Primary and continuous cultures 
Methods in mammalian cell culture 
Applications of cell culture in virus production 
Application of cell culture in biopharmaceutical production 
Tissue engineering and cell culture 

CELL THERMODYNAMICS AND ENERGY METABOLISM 
Concepts of Thermodynamics 
Concepts of Energy Production and Conservation 
Concepts of Membrane and Solute Transport 
Concepts of Energy Metabolism 
Concept of Enzyme Catalysis 

BASIC STRATEGIES OF CELL METABOLISM 

141



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Polymer hydrolysis 
Aerobic catabolism 
Anaerobic catabolism 
Anabolism (biosynthesis) of cellular components 
Metabolic Regulation 

THE IMPORTANCE OF MICROBIAL CULTURE COLLECTIONS AND GENE BANKS IN 
BIOTECHNOLOGY 

Microbial Resources 
Plant Genetic Resources 
Culture Collections, Gene Banks and Biotechnology 
Future Programs 
Introduction 

BIOSAFETY IN BIOTECHNOLOGY 
Introduction  
General Principles of Risk Assessment 
Contained Use 
Deliberate Release of Transgenic Plants: Testing in the Environment and Placing on the 
(World) Market 
Food and Feed as, or Derived from, Transgenic Crops 
Medicinal Products 
Framing Biosafety in An International Context 
Conclusions 

BIOINFORMATICS 
Levels of information processing 
Traditional information support in biosciences: bibliographic databases 
Value added processing of databases 
Factual databases in biosciences 
Nucleic Acid Research and Genomics 
Protein Research and Proteomics 
Introduction 
Higher levels of information processing 

METHODS IN BIOTECHNOLOGY 
Methods in biotechnology: A topic in its own right 
What is a method? 
When methods are used in biotechnology 
Identifying the need for a method, finding, choosing, using and reporting methods in 
biotechnology 
Methods in biotechnology – current state and future prospects 

INSTRUMENTATION AND CONTROL OF BIOPROCESSES 
Common Instruments for Process Automation 
Advanced Instrumentation for Bioprocess Control and Automation 
Bioreactor Automation 

CHEMICAL METHODS APPLIED TO BIOTECHNOLOGY 
Methods for Protein Determination 
Methods for the Determination of Carbohydrates 
Methods for Determination of Lipids 

142



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Methods for Determination of Other Cell Components 
Analysis of Other Low Molecular Weight Molecules 

PHYSICAL METHODS APPLIED TO BIOTECHNOLOGY 
The Characterization of Potential Feedstocks in Sugar Cane 
Physical Methods used for the Characterization of Lignocellulosic Materials 
Bioprocesses Based on Sucrose Consumption such as in Sugar Cane Juice 
Bioprocesses Based on Lignocellulosics such as Sugar Cane Bagasse 
Final Considerations 

MATHEMATICAL MODELING IN BIOTECHNOLOGY 
What Can Mathematical Models Do for Biotechnological Processes? 
Overview and General Principles of Mathematical Modeling Biotechnological Processes 
Types of Models 
Steps in the modeling process 
Case Study 2: Mathematical Model of a Differential Reactor for Estimating Kinetic 
Constants 
Case Study 3: A Metabolic Structured Model for Glucose-Limited Growth of a Single Cell of 
Escherichia Coli 
State of The Art and Future Prospects 

BIOSENSORS 
Transducers 
Biological elements 
Construction of biosensors 
General working principles 
Response characteristics 
Introduction 
Examples of biosensors 
Scientific and technological status 
Future trends and perspectives 

MOLECULAR BIOTECHNOLOGY : APPLICATION IN LIVESTOCK SYSTEM 
Introduction 
Molecular Biotechnology Approaches Applied to Livestock Systems 
Future Trends 
Conclusions 

METHODS IN GENE ENGINEERING 
Introduction 
Gene Engineering with Polymerase Chain Reaction 
Gene Expression Strategies 

GENETIC MANIPULATION OF BACTERIA 
Genetic manipulation in bacteria 
Introduction of DNA into bacteria 
Library screening 
Polymerase chain reaction (PCR) 
Expression and protein purification 
Site directed mutagenesis 
Genetic manipulation of bacteria 
Examples of genetic manipulation 

143



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Introduction 
Biosafety 

GENETIC ENGINEERING OF ALGAL SPECIES 
Classification of Algae 
Principles of Microalga Culture 
Gene Technology 
Genetical Identification and Phylogeny 
Genetic Engineering as a Tool to understand the Physiology, Biochemistry and Molecular 
Biology of Algae 
Genetic Engineering of Algae: Examples of Environmental and Industrial Applications 
Introduction  

GENETIC ENGINEERING OF PLANTS 
Introduction 
Transformation of dicotyledonous plants 
Transformation of monocotyledonous plants 
Transformation of algae  
Promoter efficiency and tissue specificity 
Targeting genes to organelles 
Integration and stability of transgenes 

GENETIC ENGINEERING OF MAMMALIAN CELLS 
Expression and Regulation of Eukaryotic Genes 
Recombinant DNA Technology 
Genetic Maps 
Use of Genomic Information in Animal Improvement 
Cloning Adult Mammals 
Transgenic Animals 
Introduction  
Gene Therapy 
Ethical and Social Issues 
Conclusions  

PROTEIN ENGINEERING 
Introduction 
Strategies for Protein Engineering 
Commercial Applications of Protein Engineering 
Future Possibilities 
Conclusions 

HEALTH AND GENE SCIENCES 
Relevance of genomes to human health 
Diagnosis 
Drugs and Vaccines: pharmacogenomics 
Gene Therapy 
Conclusion 
Introduction 

GMO-TECHNOLOGY AND MALNUTRITION 
Cost-effective and sustained production of nutritious food 
Why do we have GMO regulations? 

144



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Traditional breeding 
The paradox of GMO regulation 
Is GMO over-regulation costing lives? 
Micronutrient malnutrition 

NEW OPPORTUNITIES REVEALED BY BIOTECHNOLOGICAL EXPLORATION OF 
EXTREMOPHILES 

Introduction 
Extremophiles and biomolecules 
Extremophile genomics exposing the biotechnological potential 
Tapping into the hidden biotechnological potential through metagenomics 
Unexplored frontiers and future prospects 

THE CHALLENGES OF GENETIC INFORMATION 
Introduction 
What is Genetic Information? 
Characteristics of Genetic Information: The Claim of Genetic Exceptionalism 
How Genetics Highlights Existing Problems 
Conclusion 

BIOPROCESS ENGINEERING - BIOPROCESS ANALYSIS THROUGH CALORIMETRY AND 
BIOTHERMODYNAMICS 

Introduction  
Roots of Modern Biocalorimetry 
Information Content of Calorimetric Signals 
Localization of Calorimetric Sensors 
Recent Developments of Calorimetry 
Future Prospect of Biocalorimetry 

UPSTREAM PROCESSING - STERILIZATION IN BIOPROCESS TECHNOLOGY 
Sterilization of Gases 
Sterilization of Liquids 
Sterilization of Small Equipment 
Sterilization of Large Equipment 
Validation of Sterilization 
Conclusions 
Introduction 

DOWNSTREAM PROCESSING OF PROTEINS USING FOAM FRACTIONATION 
General Aspects of Foam Fractionation 
Foam Fractionation of Proteins 
Protein Adsorption at a Gas-liquid Interface 
Foam Models 
Separation of Bovine Serum Albumin and Cytochrome c from Binary Mixtures Using Gas-
Liquid Interface Adsorption 
Introduction 

PROCESS OPTIMIZATION STRATEGIES FOR BIOTECHNOLOGY PRODUCTS: FROM 
DISCOVERY TO PRODUCTION 

The Drug Discovery and Development Process 
Optimization of Chemical Structure 
Optimization of the Microbe 

145



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Optimization of the Growth Medium 
Optimization of the Operating Environment using Process Control 
Introduction  

MICROBIAL DYNAMIC TRANSFORMATION 
Growth and Microbial Kinetics 
System and Signals 
Dynamical Systems 
Models 
Application to Bioreaction Modeling 
Models for the Reaction Rates 
Modes of Operation in Fermentation 
Control 
Introduction  
Steps of a Control System Design: The Biotechnologist’s Role  

BIOTRANSFORMATIONS 
Screening of Biocatalysts 
Biodegradative Pathways for Biotransformations 
Biocatalyst Characterization and Design 
Bioprocessing 
Introduction  
Technical Applications of Biotransformations  

INDUSTRIAL BIOTECHNOLOGY 
Definition  
History  
The Best Biological Agent 
The Best Possible Environment 
Separation and Purification 
Pilot Plants 
Good Manufacturing Practice (GMP)  
Large Scale Fermentation 
Biopesticide Production 
Concluding Remarks 

ENZYME PRODUCTION 
Enzyme source 
Microbial strain selection 
Strain development 
Growth requirements of microorganisms 
Fermentation 
Isolation and purification of enzymes 
Product formulation 
Regulations during enzyme production 
Introduction 

PRODUCTION OF ALCOHOLIC BEVERAGES 
Grape wines 
Palm wines 
Alcoholic Beverages from miscellaneous substrates 

146



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Alcoholic Beverages from Cereals 
Spirit Beverages 

PRODUCTION OF ORGANIC ACIDS 
Citric Acid 
Lactic Acid 
Acetic Acid 
Gluconic Acid 
Itaconic Acid 
Other Acids 
Conclusions 
Introduction 

PRODUCTION OF ANTIBIOTICS 
Introduction 
b-lactam Antibiotics as a Model System 
Penicillin, Cephalosporin and Cephamycin Biosynthesis: An Overview 
Regulation of Penicillin Biosynthesis 
Clustering of Genes for the Biosynthesis of b -lactam Antibiotics 
Strain and Process Improvements 
Application of the DNA Recombinant Technology to Increase the Antibiotic Production in 
Filamentous Fungi: Engineering of the b -lactam Antibiotic Pathways 

BIOPLASTIC AND BIOPOLYMER PRODUCTION 
Biopolymers (Polysaccharides) 
Future Developments 
Bioplastics 

PRODUCTION OF BIOSURFACTANTS 
Introduction 
Evaluation  
Structural Types and Producers 
Biosynthesis and Regulation 
Genetics 
Production 
Properties  
Potential Applications 
Concluding Remarks 

INDUSTRIAL RECOMBINANT PROTEIN PRODUCTION 
Introduction 
Markets and Products 
The first step: Selection of an expression system 
Bioprocess engineering considerations 
Biosafety and Regulations 
Facility Design 
Product Characterization 

BIOPESTICIDE PRODUCTION 
Introduction 
Biological Control 
Microbial Insecticides 

147



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Production of Bacillus Thuringiensis and Bacillus Sphaericus 
Entomopathogenic Viruses 
Entomopathogenic Fungi 
Biopesticide Production 
Entomopathogenic Protozoa and Microsporida 
Entomopathogenic Nematodes 
Biological Control of Aflatoxin Contamination of Crops 
Integrated Pest Management  
Market 
Conclusion 

SECONDARY PRODUCTS FROM PLANT TISSUE CULTURES 
Diversity and potential of plant cell culture 
Regulation of production through elicitation and induction  
Preliminary economics of using plant cell culture for secondary metabolite production  
Limitations/opportunities for marketing plant cell culture products 
The future for secondary products from plant tissue culture 

INDUSTRIAL MYCOLOGY 
Product range 
Introduction 
Solid State Fermentation 
Submerged Fermentation 
Other Developments of Industrial Mycology 
Conclusions 

PRODUCTION OF HETEROLOGOUS HYDROLYSIS ENZYMES WITHIN CROP BIOMASS 
FOR BIOFUEL ETHANOL 

Basic requirements for a State-of-the-Art Biopharmaceutical Development Facility 
General considerations for a multi-process/multi-product biotech manufacturing facility 
Requirements for manufacture and quality control of investigational medicinal products 
derived by biotechnological processes 
Introduction 
The Plant Cell Wall 
Cell wall degradation 
Ethanol production 
Production of Hydrolysis Enzymes in Biomass Crops 
Other Approaches 
Conclusion  

SPECIAL BIOTECHNOLOGY PROCESSES AND PRODUCTS 

BIO-REFINERIES-CONCEPT FOR SUSTAINABILITY AND HUMAN DEVELOPMENT 
Bio-Refinery Concept 
Lignocellulosic biomass of Livestock Excreta 
Multiproduct formation from biomass crops(Recycling) of Livestock Excreta 
Product formation from human, animal and agricultural wastes 
Introduction 
Conclusion 

NUTRICEUTICALS FROM MUSHROOMS 
Nutritional Values of Mushroomsindustrial wastes 

148



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Medicinal Properties of Mushrooms 
Mushroom Nutriceuticals 
A Protocol for Quality Mushroom Nutriceuticals 
Introduction 

MUSHROOM PRODUCTION 
What are Mushrooms? 
Mushroom Cultivation 
Trends in Mushroom Production 
Non-Green Revolution 
Concluding Remarks 
Introduction  

PHARMACEUTICALS FROM ALGAE 
Antibiotics 
Antiviral Compounds 
Cytotoxic, Antitumour and Antineoplastic Metabolites 
Anti-inflammatory Compounds 
Introduction 
Algal Carotenoids 
Other Activities 
Symbiosis and Bioactive Metabolites 
Production of Algal Metabolites 
Conclusion 

BIODIESEL 
The Approaches 
The Production Process 
Biodiesel: An Evaluation of Properties 
Biodiesel and the Environment 
Test Programmes and Current Development 
Legislation and Incentives 
The Alternatives 
Introduction 
Conclusions 

NATURAL FOOD COLORANTS 
Current Natural Colorants 
Colorants Obtainable by Biotechnology Routes 
Conclusions 
Introduction 

PRODUCTION OF ALCOHOL FOR FUEL AND ORGANIC SOLVENT 
Production of Organic Solvents 
Conclusion 
Production of Fuel Ethanol 

BIOTECHNOLOGICAL APPLICATIONS OF ACETIC ACID BACTERIA IN FOOD 
PRODUCTION 

Introduction 
Traditional and current bio/technology using acetic acid bacteriaHydrocarbons 
Acetic acid bacteria as spoilers 

149



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Ecology 
Taxonomy 
Physiology 
Technological solutions in bio/technology using acetic acid bacteria 

IMPROVING CELLULOSIC BIOMASS REFINING 
Introduction 
Processing of cellulosic biomass 
Typical Processes 
Dilution in Bioconversion 
Description of a refinery 
Other fermentations 
Conclusions 

AGRICULTURAL BIOTECHNOLOGY 
Introduction  
Microbial inoculation of plants  
Recycling of organic wastes  
Plant cell and tissue culture 
Fermentation and enzyme technology 
Transformation of plants and animals  
Crop protection through pest resistance genes  
Livestock-based biotechnologies  
The economics of agro-biotechnology  
The way forward  

FERMENTED FOODS AND THEIR PROCESSING 
Fermented food from cereals 
Fermented foods from cassava 
Fermented Foods from Legumes 
Fermented foods from vegetables 
Fermentations for the Production of Coffee, Tea and Cocoa 
Fermented foods made from milk  
Fermented Food from alcohol  
Food condiments made from fish  
Introduction  

ESSENTIALS OF NITROGEN FIXATION BIOTECHNOLOGY 
Crop Requirements for Nitrogen 
Potential for Biological Nitrogen Fixation [BNF] SystemsMushrooms 
Diversity of Rhizobia 
The Biochemistry of Biological Nitrogen Fixation: The Nitrogenase System 
The Genetics of Nitrogen Fixation 
The Potential for Biological Nitrogen Fixation with Non-legumes  
Application of Biological Nitrogen Fixation Technology  
Introduction  

CROP PROTECTION THROUGH PEST-RESISTANT GENES 
Mechanisms of Plant Defense 
Insect resistance 
Nematode resistance 

150



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Fungal and bacterial resistance 
Virus resistance  
Weed resistance  
Introduction  

COMPOSTING AGRICULTURAL AND INDUSTRIAL WASTES 
Defining Composting 
An Outline of the Composting Operation 
Metabolic Processes in Aerobic Composting 
Ecology of Compost Systems 
Environmental Concerns 
Introduction  
Conclusions  

SILAGE FOR ANIMAL FEED 
History of Silage Making 
The Ensiling Process 
Silage Microflora 
Silage Additives 
Silage Quality 
Properties of Common Forages and Crops for Ensilage 
Silage from Crop Residues and By-products 
Introduction 

TRANSGENIC PLANTS 
Transformation of Plants 
Herbicide and Disease-Resistant Crops 
Manufacturing Proteins in Plants 
Nutritional Enhancement of Plants (Nutriceuticals) 
Transgenic Plants and Gene Silencing Development 
Conclusions 
Introduction 

TRANSGENIC TECHNOLOGIES FOR ANIMALS AS BIOREACTORS 
Methods for Producing Transgenic Animals as Bioreactors 
Control of Transgene Expression in Transgenic Animal Bioreactors 
Introduction  
Conclusions  

PLANT BREEDING AND MOLECULAR FARMING 
Introduction 
Traditional Plant Breeding 
Biotechnology in Plant Breeding 
Products of Crop Genetic Engineering 
Potential Consequences of Crop Biotechnology and Genetic Engineering 
Risk Assessment 

MARINE BIOTECHNOLOGY 
Scope of Marine Biotechnology 
Industries Based on Marine Biotechnology 
Scientific Studies with a Commercial Potential 

MOLECULAR ASPECTS OF STEROID ACTION IN MARINE FISHES 

151



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Introduction  
Steroid Classes 
Steroidogenesis  
Steroid Binding Proteins 
Steroid Inactivating Enzymes 
Steroid Hormone Receptors 
Examples of Processes Governed by Steroid Hormones 
Concluding Remarks 

MARINE MICROBIAL ENZYMES 
Role of Microbial Enzymes in Marine Environment 
Enzymes from Marine Microorganisms 
Enzymes as Tools in Biotechnology 
Innovations in Enzyme Technology 
Future Prospects 

BIOTECHNOLOGICAL TOOLS IN FISH HEALTH MANAGEMENT 
Microbial Disease Problems in Aquaculture 
Strategies for Health Management 
Biotechnological tools in health management 

MOLECULAR TOOLS FOR IMPROVING SEAFOOD SAFETY 
Bacterial Pathogens Associated with Seafoods 
Viruses 
Biotechnological Tools in Safety Assurance 
Antibiotic Resistant Bacteria in Aquatic Systems and Monitoring their Presence by 
Molecular Methods 

MARINE NATURAL PRODUCTS BIOTECHNOLOGY 
Historical Development 
Present Development 
Future Development 

MOLECULAR TOOLS FOR THE STUDY OF MARINE MICROBIAL DIVERSITY 
The Importance of Biodiversity Research in the Marine Environment 
What Questions can be Answered Using Molecular Biology Techniques? 
Evaluating Marine Biodiversity by Sequence Analysis and Fingerprinting Methods 
Analysis of Population Structure Using Molecular Markers 
Molecular Probes for Identification and Characterisation of Marine Phytoplankton 

BIOREMEDIATION IN THE MARINE ENVIRONMENT 
Types of Pollutants in the Marine Environment 
Pathways for Bioremediation 
Genetic Engineering and Bioremediation 

BIOTECHNOLOGY OF ARCHAEA 
Cultivation of Extremophilic Archaea 
Molecular Basis of Heat Resistance 
Screening Strategies for the Detection of Novel Enzymes from Archaea 
Starch Processing Enzymes 
Cellulose and Hemicellulose Hydrolyzing Enzymes 
Chitin Degradation 
Proteolytic Enzymes 

152



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Alcohol Dehydrogenases and Esterases 
DNA Processing Enzymes 
Archaeal Inteins 

VIABLE BUT NONCULTURABLE BACTERIA IN THE MARINE ENVIRONMENT AND THE 
BIOTECHNOLOGICAL TOOLS TO DETECT THEM 

History of the Viable but Nonculturable Phenomenon in Bacteria 

ENVIRONMENTAL BIOTECHNOLOGY - SOCIO-ECONOMIC STRATEGIES FOR 
SUSTAINABILITY 

Introduction 
Nature’s Cycles of Matter 
Socio-economic strategies 
Benefits to the environment 

RECYCLING LIVESTOCK EXCRETA IN INTEGRATED FARMING SYSTEMS 
Livestock Excreta as Livestock Feed 
Potential Benefits from the Recycling of Livestock Excreta 
Methods of Processing (Recycling) of Livestock Excreta 
The Biodigester Sub-system 
Excreta as Source of Nutrients for Water Plants, Terrestrial Crops and Earthworms 
Conclusions 
Introduction 

RECYCLING OF AGRO-INDUSTRIAL WASTES THROUGH CLEANER TECHNOLOGY 
Sources and problems of agro-industrial wastes 
Waste management hierarchy 
Concept of Clean Technology 
Future prospect of clean technologies 
Introduction 

URBAN ROOFTOP MICROFARMS 
Microfarming–What Is It? 
Why Organic Hydroponics? 
Sample Projects 
The Silwood Suburban Microfarm 
Mt. Gravatt Study 
Profitability 
Introduction  
Conclusion 

BIOMASS AND ORGANIC WASTE CONVERSION TO FOOD, FEED, FUEL, FERTILIZER, 
ENERGY AND COMMODITY PRODUCTS 

Introduction 
Planning Strategies 
Agricultural Production Unit 
The Bioprocess Unit 
Waste Management Control Unit 

HEALTH AND ENVIRONMENTAL ASPECTS OF RECYCLED WATER 
Why Recycle? 
Uses of Recycled Water 
Issues and Options in the Use of Recycled Water 

153



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Treatment Technologies 
Introduction  
Legal Issues  
Economics 
Community Involvement  
Acknowledgments  

MICROORGANISMS AS CATALYSTS FOR THE DECONTAMINATION OF ECOSYSTEMS 
AND DETOXIFICATION OF ORGANIC CHEMICALS 

Key Reactions of Microbially Mediated Degradation of Organics 
Modes of Microbially Mediated Detoxification of Organics 
Approaches to Increasing Efficiency and Velocity of Detoxification of Organics 
Concluding Remarks 
Introduction 

BIOHYDROMETALLURGY 
Microbiology of Biomining Processes 
Effect of Operation Variables 
Bioleaching of Copper 
Bio-Oxidation of Gold Ores 
Introduction  

BIODEGRADATION OF XENOBIOTICS 
Polycyclic Aromatic Hydrocarbons 
Halogenated Hydrocarbons 
Nitroaromatic Compounds 
Azo Compounds 
s-Triazines 
Organic Sulfonic Acids 
Synthetic Polymers 
Introduction: General Features of the Microbial Degradation of Xenobiotics 
Conclusions 

SUSTAINABLE AQUACULTURE: CONCEPT OR PRACTICE 
Sustainability 
The Origins and Evolution of Aquaculture 
Green and Blue Revolutions 
Sustainable Aquaculture Practices 
Dynamics of Intensive Culture Ponds 
Reduced Stocking and Feeding  
Harvesting Plankton to Recycle Nutrients and Improve Sustainability 
Economic and Social Considerations  
Managing Global Ecosystems  

BIOGAS AS RENEWABLE ENERGY FROM ORGANIC WASTE 
Introduction 
Biomass Waste 
Energy Production Using Anaerobic Digestion Technology 
Energy from Garbage and Municipal Solid Waste 
Energy from Human and/or Animal Waste: Case Studies 

BIODIVERSITY: THE IMPACT OF BIOTECHNOLOGY 

154



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The Essence of Biodiversity 
International agreements 
Loss of biodiversity and conservation 
Applications of biotechnology and its effect on biodiversity 
Social consequences 
Introduction  

BIOTECHNOLOGY IN THE ENVIRONMENT: POTENTIAL EFFECTS ON BIODIVERSITY 
Defining ecological risk 
Direct risks of transgenic crops 
Indirect risks of GM crops 
Ecological risks and sustainability 
Introduction  

BIOREMEDIATION: AN OVERVIEW 
Introduction 
Principles of Bioremediation 
Factors of Bioremediation 
Microbial Population for Bioremediation Processes 
Environmental Factors 
Bioremediation Strategies 
Phytoremediation  

MICROBIAL RESOURCE MANAGEMENT: THE ROAD TO GO FOR ENVIRONMENTAL 
BIOTECHNOLOGY 

Introduction 
Microbial Resources: "quoi de neuf ?" (What is new ?) 
Microbial Resource Management (MRM)  
Exciting new potentials of MRM in Relation to the Super Challenges 
Conclusions 

MEDICAL BIOTECHNOLOGY - FUNDAMENTALS 

BLOOD: THE ESSENCE OF HUMANITY 
Introduction 
Blood Composition and Functions 
Blood Groups 
Blood Transfusion - Safety and Transmission of Diseases 
Red Cell Indices and Morphology in Disease Diagnosis 
Anemias 
Leukemias 
Bleeding and Clotting Disorders 
Blood Parasites 
Blood Substitutes 
Blood and the Arts 
Conclusion 

MEDICAL BIOTECHNOLOGY-MODERN DEVELOPMENT 
Introduction 
Diagnostics 
Therapeutics  
Economics and Industry Trends  

155



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Regulation  
Social Issues and Ethics  
Conclusion 

HUMAN GENETIC DATA BANKS: FROM CONSENT TO COMMERCIALIZATION - AN 
OVERVIEW OF CURRENT CONCERNS AND COUNDRUMS 

Introduction  
Types of Biobanks: Population Banks vs. Disease Specific Banks 
Legal and Ethical Issues in the Establishment and Use of Biobanks: How to Reconcile 
Autonomy with the Existence of Common Interests? 
Commercialization of Genetic Data: Common Heritage of Humanity vs. Private Interests? 
Public Involvement: Can or Should Researchers and Participants be Partners? 
Conclusion 

THE STATUS OF THE EXTRACORPORAL EMBRYO [STEM CELLS] 
The Legal Situation 
Ethical evaluation: The Belgian (federal) Council on Bioethics 
Factual Material 

HUMAN PAPILLOMAVIRUS-MEDIATED TRANSFORMATION OF THE ANOGENTIAL 
TRACT 

HPV in anogenital cancers  
HPV and cervical cancer development  
HPV-mediated transformation: additive events 
Deregulation of E6 and E7 transcription 
E6 and E7, the viral oncogenes 
HPV-mediated immortalization  
Telomerase activation 
Chromosomal alterations 
Epigenetic alterations in cervical cancer 
Concept of multistep process of HPV-mediated carcinogenesis and future perspectives 

SOCIAL, EDUCATIONAL AND POLITICAL ASPECTS OF BIOTECHNOLOGY - AN 
OVERVIEW AND AN APPRAISAL OF BIOTECHNOLOGY IN A CHANGING WORLD 

SOCIAL FACTORS IN THE TREATMENT AND REUSE OF ORGANIC WASTES IN 
DEVELOPING COUNTRIES 

Introduction: Attitudes, behaviours and technology for organic waste reuse 
Household and community-scale action for treatment and reuse  
Technology choice, behavioural change and institutional supports 
Conclusion  

 
 
 
 
 
 
 
 
 
 
 
 
 

156



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

 ENCYCLOPEDIA OF TROPICAL BIOLOGY AND NATURAL RESOURCES  
 
 

TROPICAL BIOLOGY AND NATURAL RESOURCES: HISTORICAL PATHWAYS AND 
PERSPECTIVES 

Introduction 
The Foundations of Tropical Biology  
New Insights in Tropical Biology 
Important Topics in Tropical Biology 
Conclusion and Outlook 

CASE STUDIES 

MANGROVES OF THE REEF DOMAIN: A CASE STUDY IN BELIZE 
Introduction  
A Case Study in Belize 
Conclusion 

TROPICAL INSECT DIVERSITY - HOW TO SAMPLE IT 
Introduction 
The Species x Sample Matrix 
Sampling Methods 
Measuring Diversity 

LIFE IN THE TREETOPS – A CONCISE SUMMARY OF FOREST CANOPY ECOLOGY 
History of Canopy Biology 
Canopy Access Techniques 
Case Studies of Critical Canopy Questions 
Future Directions 
Conclusions  

THE DANGER OF INTRODUCING BEE SPECIES, A CASE STUDY ON BRAZILIAN 
TROPICAL SAVANNA 

Introduction  
Material and Methods 
Results 
Discussion and Conclusions 

DIVERSITY OF TROPICAL SPIDERS - GROUND-DWELLING SPECIES OF BRAZILIAN 
SAVANNAS 

Introduction 
The Araneae order 
The diversity of spiders 
Ground-dwelling spiders of Brazilian savannas 

DESERT ECOSYSTEMS 

DESERTIFICATION IN THE TROPICS 
The Desertification Process and Its Area of Occurrence  
The Origin (1940) and the Renewal (1970) of the Concept of Desertification  
Diversity in the Comprehension of the Desertification Process  
Policies and Experiences of Control: Practices, Success and Failure  
Sandization as a Process of Special Attention 

157



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

DESERT ECOSYSTEMS IN INDIA 
Introduction  
Physiography of Indian Desert Regions 
Wastelands in Desert Regions of India 
Climate  
Agro-ecological Zones in Desert Region 
Geology and hydrology of Desert Regions 
Land Use Pattern 
Ecosystem in Indian Desert  
Conclusions and Suggestions 

DESERT ECOSYSTEMS AND GLOBAL CLIMATE CHANGE 
Desert ecosystems: occurrence and distribution 
Living in the desert ecosystems 
Responses of desert ecosystems to global climate changes 

ECOLOGY OF TROPICAL DESERTS IN SPECIAL REFERENCE TO BIOGEOGRAPHY & 
EVOLUTION OF DESERT ANIMALS 

Introduction  
Animal Species 
Co-Existence of Animals  
Biogeography Of Tropical Desert Regions 
Morphological Adaptations  
Behavioural Adaptations 
Reproduction In Desert Environment 
Human Interface 
Conclusions  

ARCHAEO-HISTORICAL ENVIRONMENT AND SIGNIFICANCE OF ANCIENT 
AGRICULTURE IN TROPICAL DESERTS 

Introduction 
Significance of agriculture 
The beginning of agriculture 

ECOLOGY OF TROPICAL DESERTS IN SPECIAL REFERENCE TO ARID PLANT 
PHYSIOLOGY 

Introduction 
Tropical Desert Ecosystem 
Physiography of Tropical Deserts  
Physiology of Arid Plants  
Problems of Desert Regions  
Conclusions and Suggestions 

HUMAN IMPACT ON TROPICAL ECOSYSTEMS 

HUMAN IMPACT ON TROPICAL FRESHWATER ENVIRONMENTS 
Introduction 
Water Usage Policy: From medieval civilizations to the present 
Water resources degradation and loss of benefits 
Schistosomiasis – Efforts to control this tropical disease 
What to do to minimize water crisis? 
Environmental Biomonitoring Programs 

158



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Freshwater Biodiversity in Tropical Areas 
Watersheds as the main focus for integrated intervention acts 
Reference Sites for Biomonitoring Efforts in Tropical Watersheds 
Maintenance of riparian vegetation as an intervention action 
Litter Breakdown as a tool to assess Human Impacts 

CONTRIBUTIONS OF HUMAN ECOLOGY TO CONCILIATE PEOPLE AND 
BIODIVERSITY WITH A FOCUS ON FISHING COMMUNITIES 

Introduction 
Local people and biodiversity 
Fishing communities and biodiversity 
Co-management of natural resources 
Conclusions  

NATURAL HISTORY OF TROPICAL PLANTS 

SAVANNA ECOSYSTEMS 

PLANT ADAPTATIONS TO RAINFALL SEASONALITY IN THE SAVANNAS OF CENTRAL 
BRAZIL 

Introduction  
Root Patterns and Hydraulic Redistribution of Soil Water  
Rainfall Seasonality and Tree Water Balance  
Water Storage, Structure and Efficiency of the Transport System  
Rainfall Seasonality and Leaf Phenology  
Implications of Stomatal Regulation of Transpiration on Photosynthesis  
CO2 Assimilation, Water Use Efficiency and Leaf Phenology 
Conclusion 

FIRE IN NEOTROPICAL SAVANNAS 
Introduction 
Fire Behavior in Neotropical Savannas  
The Effects of Fire on the Herbaceous Layer 
The Effects of Fire on the Woody Layer 
Fire and Savanna Physiognomy 
Fire and the Management of Neotropical Savannas  

POLLINATION ECOLOGY OF NEOTROPICAL SAVANNAS VEGETATION 
Introduction 
Savanna types  
Pollinator species and pollination agent classes 
Pollination agent classes  
Classification of the components of the Venezuelan Central Plain 
Temporal variation in pollination classes 
Pollination agent classes overlap  
Pollination system specificity  
Time of pollination activity  
Richness and diversity of pollination agent classes 

ARE THERE GERMINATION PATTERNS FOR CERRADOSPECIES? 
Introduction 
Climatic Seasonality Determining the Rhythm of Reproduction Events  
Within and Between-Species Variation 

159



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Seed Germination and Seedling Emergence Patterns for Cerrado Species 

DIPTERA OF TROPICAL SAVANNAS 
Introduction  
General Characteristics  
Classification. 
Suborder Nematocera  
Suborder Brachycera 
Impact of Human Activities upon Dipterans Communities in Tropical Savannas 

BEES OF THE BRAZILIAN SAVANNAH 
Introduction 
Diversity of the Brazilian Cerrado Bees 
Nest habitats of the Cerrado Bees 
Final Remarks  

TROPICAL SAVANNAS 
Introductory Remarks  
Definition of Savanna 
Location and Extension of Tropical Savannas  
Cerrado and Neotropical Savannas 
Paleoclimate, Paleoecological Changes and Origin of Cerrado and South American 
Savannas 
Climate 
Soil Properties and Relationships among Soil, Vegetation and Plants 
Cerrado Vegetation Physiognomy 
The Origin of the Cerrado Flora  
Floristic Diversity and Community Structure  
Physiognomic Characters, Life Forms, Growth Forms and Underground Organs  
Water Balance, Nutrient Availability, and Xeromorphic and Scleromorphic Features of 
Cerrado Plants  
Fire and its Influence on Plants and Vegetation 
Seasonality and Rhythm of Vegetation 
Events and Processes Leading to Reproduction and Seed Formation 
Sex Expression and Breeding Systems  
Animals and their Role as Seed Dispersal Agents 
The Study of Dispersal in Cerrado Vegetation  

TROPICAL AGRICULTURE 

INTRODUCTION TO TROPICAL AGRICULTURE AND OUTLOOK FOR TROPICAL CROPS 
IN A GLOBALIZED ECONOMY 

Introduction  
The Origin of Tropical Crops 
Dissemination of Tropical Crops outside Their Centres of Origin 
Tropical Agriculture in Colonial Times 
Independence and Tropical Agriculture 
Tropical Food Crops  
Outlook on Tropical Agriculture 
Tropical Food Crops in a Globalized Economy 
Historical Background 
Globalization 

160



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Free Trade  
The Starting Point 
The Future of Tropical Crops 
Market Inequalities 
Crop diversification 
Agricultural Research and Development 
Free Trade and Politics 

TROPICAL FRUIT CROPS AND DISEASES THAT AFFECT THEIR PRODUCTION 
Introduction 
Significance of Diseases 
General Categories of Plant Pathogens 
Tropical Fruit Pathogens and the Diseases that they Cause 
Interactions 
Disease Epidemiology and Management  
Conclusions  

TROPICAL LIVESTOCK PRODUCTION AND MANAGEMENT 
General Introduction  
Tropical Livestock Production and Management: Generalities 
Latin America Livestock Production and Management 
African Tropical Livestock Production and Management  
Asian Tropical Livestock: Production and Management  
Livestock Production and Management in Northern Australia 

TROPICAL AQUATIC SYSTEM 

TROPICAL BOTANY 

AQUATIC MACROPHYTES IN THE TROPICS: ECOLOGY OF POPULATIONS AND 
COMMUNITIES, IMPACTS OF INVASIONS AND USE BY MAN 

Introduction  
General Features of Macrophytes 
Importance of Macrophytes for Ecosystem Structure and Functioning  
Macrophytes in Populations 
Macrophyte Communities 
Macrophytes as Weeds  
Potential Use of Water Macrophytes 

TROPICAL ECOLOGY 

DIVERSITY OF PROKARYOTES,FUNGI, PROTOZOA, BRYOPHYTES AND 
PTERIFOPHYTES IN TROPICAL ECOSYSTEMS 

Introduction 
Microbial diversity 
Diversity of Protozoa 
Diversity of Bryophytes 
Diversity of Pteridophytes 
Concluding Remarks 

TROPICAL DRY FOREST STRUCTURE, DISTRIBUTION AND DYNAMICS 
Introduction  
Phenology 
Sexual Reproduction 

161



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Subsequent Life History Stages 
Growth Rings 
Disturbance and Succession 
Forest Structure and Diversity 
Conservation 

HABITAT FRAGMENTATION, EDGE EFFECTS AND BIOLOGICAL CORRIDORS IN 
TROPICAL ECOSYSTEMS 

Introduction  
Habitat Fragmentation 
Edge Effects  
Biological Corridors 
Conclusions 

TROPICAL MACROECOLOGY 
Introduction 
Patterns and Processes 
Geographical and Historical Structures 
Patterns in Species Richness 
Challenges in Tropical Macroecology 
Concluding remarks  

EVOLUTIONARY ECOLOGY OF POLLINATION AND REPRODUCTION OF TROPICAL 
PLANTS 

Introduction 
Degree of Specificity of Pollination System 
Diversity of Pollination Systems 
Reproductive Systems of Angiosperms  
Phenological Patterns in Tropical Ecosystems 
Biological Conservation, Pollination and Reproduction of Tropical Trees 
Conclusion  

SEED DISPERSAL AND FRUGIVORY IN TROPICAL ECOSYSTEMS 
Introduction 
The Seed Dispersal Cycle 
Why Seed Dispersal Matters? 
Fruit Syndromes and Fruit Attributes Attracting Disperses 
Field Methods for Studying Seed Dispersal 
Concepts and Statistical Approaches 
Seed Dispersal and Human Development  

TROPICAL PHYTOPATHOLOGY AND ENTOMOLOGY 

EFFECTS OF CLIMATE CHANGE AND HABITAT FRAGMENTATION ON TROPIC 
INTERACTIONS 

Introduction 
Direct effects of habitat fragmentation and climate change 
Effects on trophic interactions 
Conclusions 

CHAFERS,RHINOCEROS AND FRUIT BEETLES OF THE CANOPY IN TROPICAL 
FORESTS 

Introduction 

162



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Diversity of Forms, Habits and Life Cycles 
Main Groups of Species Of Melolonthidae (Scarabaeidae-Pleurosticti) In The Canopy  
Past and Present Studies 
Conclusions 

TROPICAL PLANT AND SOIL NEMATODES:DIVERSITY AND INTERACTIONS 
Introduction 
What are the Characteristics of the Phylum Nematoda? 
Biodiversity and Nematode Diversity 
The Tropics and Diversity 
Nematode Diversity 
Taxonomically Based Diversity 
Ecologically Based Assessment of Diversity  
Nematode Interactions in Communities  
Plant-Parasitic Nematodes 
Feeding Types and Parasitic Behavior 
Plant Nematodes and Interactions with Other Plant Parasites and Microorganisms 
Plant-Nematode Interaction (Above- And Below-Ground Symptoms)  
Genetic Diversity  
Molecular Diversity 
Distribution of Plant-Parasitic Nematodes  
Soil And Plant-Parasitic Nematode Communities In The Tropics: A Diversity Dilemma 
Future Research 

SEXUAL SELECTION IN TROPICAL INSECTS 
Introduction  
Intra and inter sexual selection 
Sexual selection and speciation 
Sensory bias and Sexual Conflict 
Sperm competition and Cryptic female choice 
Sexual selection in tropical insects 

DIVERSITY,ECOLOGY AND SYSTEMATICS OF SMUT FUNGI 
Introduction 
Important genera and species of smut fungi 
Systematics of smut fungi and related groups 
Conclusions 

INSECT VECTORS OF TROPICAL DISEASES 
Introduction 
Insects as Parasites 
Insect Parasite Classifications 
Insect Taxa Parasites of Vertebrates 
Other Symbiotic Relationships 
Health Effects of Insects. 
Vector-Borne Diseases and How They Are Transmitted 
Parasites of Vertebrates Transmitted by Insects 
Principal Insect Taxa as Vectors Of Disease.  
Resurgent Vector-Borne Diseases.  

INSECT VIRUSES:DIVERSITY,BIOLOGY AND USE AS BIOINSECTICIDES 

163



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Introduction 
Entomopathogenic Viruses 
Taxonomic Classification 
Life Cycle 
Genetics of Insect Viruses 
Use of Insect Viruses as Biological Control Agents 

PHYLOGENY,BIOLOGY,BEHAVIOR AND MANAGEMENT OF TEPHRITID FRUIT 
FLIES:AN OVERVIEW 

Phylogeny 
Biology  
Behavior  
Management 

TROPICAL INSECT CHEMICAL ECOLOGY 
Introduction  
Semiochemicals  
Pheromones  
Kairomones 
Synthesis 
Concluding Remarks  

TROPICAL ZOOLOGY 

CLASSIFICATION AND ECOLOGY OF MAJOR TROPICAL INSECT GROUPS 
Introduction 
Characteristics and Success 
Hypotheses on the Origin of the Latitudinal Species Richness Gradient 
Evolution  
Geographic Distribution 
Classification 

TERRESTRIAL VERTEBRATE DIVERSITY AND DEMOGRAPHY IN TROPICAL 
ECOSYSTEMS 

Introduction 
General Characteristics of the Tropical Region 
Factors that Cause Diversity  
Demography and Tropical Ecosystems 
Conservation of Tropical Biodiversity 

THREATS TO AMPHIBIANS IN TROPICAL REGIONS 
Introduction 
Causes of Amphibian Declines 
Solutions to Global Declines 

REPTILE DIVERSITY IN AN AMAZING TROPICAL ENVIRONMENT:THE WEST INDIES 
Introduction 
Reptile Diversity 
West Indian Reptiles 
Conclusions  

ECOLOGY AND BEHAVIOR OF TROPICAL PRIMATES 
Introduction 
Primate Behavioral Ecology 

164



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Neotropical Primates: Overview of Platyrrhine Diversity 
Case Studies in Neotropical Primate Behavioral Ecology 

COMMUNICATION SYSTEMS IN TROPICAL TERRESTRIAL VERTEBRATES: AN 
OVERVIEW 

General Features about Communication Systems 
Main Constraints to Communication in Tropical Habitats 
What Kinds of Communication Systems Can We Expect for Terrestrial Vertebrates? 
Communicating in the "Real World": Some Examples of the Systems at Work 

MATING STRATEGIES OF TROPICAL INSECTS. 
Introduction 
The Mating System 
Some Mechanisms behind Mating Strategies 
Alternative Mating Strategies 
Constraints on Mating Systems of Tropical Insects 
Evolution of Mating Systems of Tropical Insects 
Health and Economic Issues of Mating Strategies in Tropical Insects 

MATING SYSTEMS AND STRATEGIES OF TROPICAL FISHES 
Introduction 
Polygyny 
Polyandry 
Monogamy 
Promiscuity  
Alternative Reproductive Strategies and Tactics 
Sex Change 
Hermaphroditism  
Asexual Reproduction 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

165



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

 
ENCYCLOPEDIA OF LAND USE, LAND COVER AND SOIL SCIENCES  
 
 

LAND USE, LAND COVER AND SOIL SCIENCES 
Land Cover and Land Use 
Land Cover and Land Use Changes 
Factors Affecting Land Cover and Land Use 
The Link between land use, land tenure, and land value 
The Value of Land 
Need for a rational use and management of the land 

LAND COVER, LAND USE AND THE GLOBAL CHANGE 
Terminology and Other Sources of Confusion 
Problems related to Land Cover Classification and Research 
Land Cover and Land Use Changes 
Global change 
Long-term Political Impacts of Global Change 

LAND USE AND LAND COVER, INCLUDING THEIR CLASSIFICATION 
Conceptual Prerequisites 
Land Cover/Land Use 
Classification Systems for Land Cover and Land Use 
Existing Approaches of Classification Systems of Land Cover and Land Use 

LAND-COVER AND LAND-USE MAPPING 
Space Remote-Sensing Imagery 
Aerial Photographs 
Land-Cover and Land-Use Sample Surveys 

FACTORS INFLUENCING LAND-USE AND LAND-COVER CHANGE 
Land-Use and Land-Cover ChangeDefinitions 
Factors Influencing Land-Use and Land-Cover Change: An Overview 
Factors Influencing Land-Use and Land-Cover Change at the Level of the Individual Land 
Unit 
Factors Influencing Land-Use and Land-Cover Change at Aggregate Spatial/Organizational 
Levels 

LAND USE CHANGES DURING THE PAST 300 YEARS 
Terminology 
Human Activities on the Land in Pre-industrial Times 
Land Use and Land Cover Changes since the Industrial Revolution 
Consequences of Land Use and Land Cover Change 

LAND USE CHANGES AFFECTED BY URBAN AND INDUSTRIAL DEVELOPMENT 
Stages of Development 
Actual Situation 
Present Trends 
Policy Challenges 

LAND USE/LAND-COVER CHANGES AND BIODIVERSITY LOSS 
Primary Causes of Biodiversity Loss 
Strategies for Biodiversity Conservation 

166



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

LAND USE/LAND COVER CHANGES AND GLOBAL AGGREGATE IMPACTS 
Typology of Impacts of Land-Use/Land-Cover Change 
Global Environmental Impacts of Land-Use/Land-Cover Change 
Global Socioeconomic Impacts of Land-Use/Land-Cover Change 
Policies Related to Land-Use/Land-Cover Change 

THE LAND-USE AND COVER CHANGE (LUCC) PROJECT 
Scientific Networks 
Outreach Activities 
Regional Networks and Endorsement of Research Projects 

AFRICOVER LAND COVER CLASSIFICATION AND MAPPING PROJECT 
Project Design 
AFRICOVER- EA Project Activities 
The International Scenario 
The AFRICOVER Methodological Approach 

LAND EVALUATION 
Land Appraisal in a Historical Context 
The Need for Land Evaluation 
Land Evaluation Terminology 
Changing Concepts in the Assessment of Land 
Approaches to Land Evaluation 
Modern Trends in Land Evaluation 

SOIL SURVEY AS A BASIS FOR LAND EVALUATION 
Soil Surveying 
Soil Mapping and Soil Classification 
World Reference Base for Soil Resources (WRB), as a Basis to Streamline Soil Profile 
Information for Land Evaluation 
Land Evaluation based on Land Characteristics and Land Qualities 
From Soil Survey to Soil Suitability and Land Evaluation. Case Study: Land Evaluation for 
Irrigated Rice in the West-African Sahel 

QUALITATIVE AND QUANTITATIVE LAND EVALUATIONS 
Traditional Systems 
Modern Methodologies 
Automated Application 
Future Perspectives 

THE FAO GUIDELINES FOR LAND EVALUATION 
Basic Principles and Assumptions 
Evaluation Procedure 
Land Suitability Classification 
The Results of Land Suitability Evaluation 
The Way Forward 

OTHER LAND EVALUATION SYSTEMS 
Parametric Systems 
Categoric Systems 
Other Special Purpose Systems 

AGRO-CLIMATE-BASED LAND EVALUATION SYSTEMS 
Climatic Factors affecting Land Use and Land Cover 

167



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Early Bio-Climatic Classifications 
Agro-Climatic Land Evaluation Systems 

LAND QUALITY INDICATORS(LQI) : MONITORING AND EVALUATION 
Requirements for Basic (core) LQIs 
Core LQIs recommended for Short Term Development 
Core LQIs recommended for Long-term Development (Sub-national AEZ Program) 
Core LQIs recommended for Development by Liaison with Other Authorative Groups 
Examples of LQIs Already Available 

BIOPHYSICAL MODELS IN LAND EVALUATION 
Classification of biophysical models 
Models of expert knowledge 
Empirical-statistical models 
Dynamic simulation models of crop yield 
Dynamic Simulation Models of Individual Land Qualities 
Critical issues in using dynamic simulation models for land evaluation 
Selecting a modelling approach 

ECONOMIC MODELS OF LAND EVELUATION: LOCAL DECISION-MAKING 
Objective of Land Use Modelling 
Model Construction 
Economic Models of Land Evaluation for Local Decision-Making 

ECONOMIC MODELS OF LAND EVALUATION: REGIONAL AND GLOBAL DECISION-
MAKING 

Watershed Models 
Regional Models 
Global Models 
Challenges and Pitfalls 

LAND USE PLANNING 
Need for Land Use Planning 
Objectives of Modern Land Use Planning 
Elements of Land Use Planning 
Planning Procedures: A Stepwise Approach 
Land Use Planning at Different Levels 

LAND USE PLANNING FOR SUSTAINABLE DEVELOPMENT 
The Concept of Sustainable Development 
Traditional Land Use Planning 
Modern Land Management Options in a Sustainable Development Context 
Closing Remarks 

AGRO-ECOLOGICAL ZONES ASSESSMENTS 
Background 
Methodology 
Findings 

THE VALUE AND PRICE OF LAND 
The Concept of Value 
Value and Price of Land 
Factors affecting the Value and Price of Land 

168



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Current Valuation Procedures 
Examples of Valuation Systems in the World 

IMPACT OF ETHNO-CULTURAL FACTORS AND LAND TENURE ON LAND USE AND 
LAND USE PLANNING 

Ethno-cultural Issues related to Land Use 
Land Tenure Systems in Europe 
Land Tenure and Ethno-cultural Issues in Africa 
Case Study: Ghana 
Land Tenure and Agricultural Development 

HUMAN-INDUCED LAND DEGRADATION 
Causes of Land Degradation 
Extent of Human-Induced Soil Degradation 
Case Studies 

THE CORINE PROJECT ON SOIL EROSION RISK AND LAND QUALITY 
Methodological Approach 
Factors affecting Soil Erosion Risk 
Factors affecting Land Quality 
Data Collection and Retrieval 
Results 
Applications 
Limitations and Constraints 

THE ILUS INTEGRATED LAND USE PLANNING CONCEPT 
Aims and Objectives of ILUS 
The Land 
The ILUS Philosophy 

THE IMPACT OF THE PARTICIPATIVE APPROACH TO LAND-USE PLANNING 
Definition 
Context: Need for a Participative Approach in the Planning of Land Resources 
State of the Art: Theoretical and Practical Experiences with Participative Land-Use 
Planning 

LAND USE MANAGEMENT 
Agricultural Land Management 
Managing Side Effects of Modern Agriculture 
Non-Agricultural Land Management 
Land Reclamation and Pollution Treatment 

MANAGEMENT OF AGRICULTURAL LAND: CLIMATIC AND WATER ASPECTS 
Types of Agricultural Land Management 
Agricultural Land Management related to Climatic Hazards 
Agricultural Land Management related to Crop Moisture Supply 
Case Study: Agricultural Management of an Irrigation Scheme 

MANAGEMENT OF AGRICULTURAL LAND: CHEMICAL AND FERTILITY ASPECTS 
Elements Required in Plant Nutrition 
Managing NPK and Other Macronutrient Levels 
Managing Micronutrient Levels 
Managing pH and Soil Acidity 
Manure and Organic Fertilizers 

169



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Management of Saline-Alkaline Soils 

MANAGEMENT OF NON-ARABLE RURAL LAND, INCLUDING FORESTS, GRASSLANDS, 
AND SHRUB-LANDS 

Ideas about "Nature" 
Why Do People Have to Manage Non-Arable Lands? 
The Meaning of Management 
Ecosystems and Resource Types 
Social Systems and Ecosystems 
Understanding the Management of Natural Resources 
Practical Advice for Management in a Diverse and Changing World 

MANAGEMENT OF DRYLAND AND DESERT AREAS 
Drylands of the World 
Geographical Distribution of Drylands 
Agro-ecological Diversity and Vulnerability 
Dryland Management Principles 
Agricultural Systems of Drylands 

MANAGEMENT OF MOUNTAINOUS AREAS 
Pressures, Impacts and their Management 
Challenges for the Future 

SOIL CONSERVATION 
The Past Problems of Land Degradation 
Modern Soil Conservation 
Erosion Processes and Soil-Conservation Technology 
Soil-Conservation Policies and Approaches 
Changes in Approaches and Policies 
Soil-Conservation Research 
Future Trends in Soil Conservation 

LAND REHABILITATION 
The Problem: Land Degradation 
Sustainability Concepts in Land Rehabilitation 
Soil Rehabilitation 
Soil Qualities to be Addressed in Land Rehabilitation 
Erosion Control Principles 
Three Styles of Land Rehabilitation Engineering 
Case Studies 
Rehabilitation: Measures of Success 

LAND USE PLANNING AND MANAGEMENT IN URBAN AND PERI-URBAN AREAS 
Urban and Peri-urban Areas 
Forces Influencing Urban and Peri-urban Landscapes 
Planning and Management of Land in Urbanizing Regions 
Planning Themes of Relevance for Peri-urban and Urban Areas 
General Ecological Conditions of Modern Cities and Strategies for Sustainable 
Development 

CASE STUDIES IN LAND USE PLANNING AND MANAGEMENT 

DEFORESTATION IN THE AMAZON: PAST, PRESENT AND FUTURE 
Deforestation in the Amer-Indian Period (Before 1500 AD) 

170



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Deforestation in the Period of European Expansion (1500-1960) 
Deforestation in Recent Years (1960-2000) 
Deforestation and Reforestation in the Future (2000-2010+) 
Recommendations 

DYNAMICS OF LAND USE IN RELATION TO THE GREEN REVOLUTION IN INDIA 
Pre-Green Revolution Scenario and Background to the Green Revolution 
Changes in Growth Rate at National Level in the Pre-GR and Green Revolution (GR) 
Periods 
Green Revolution and Changes under Main Land Use Categories 
Land Use Changes under Irrigated and Rain-fed Conditions during the Green Revolution 
Land Use Changes within Cultivated Areas 
Green Revolution Induced Shifts in Cropping Pattern 
Environmental Effects of the Green Revolution 
Green Revolution and Input Use Scenarios 
Green Revolution and Infrastructure Development 
Socio-Economic Dynamics of the Green Revolution 

THE IMPACT OF THE COMMON AGRICULTURAL POLICY ON LAND USE IN EUROPE 
Brief History of the Common Agricultural Policy 
Major Drivers of Agricultural Land Use Change in Europe (1965-2000) 
Major Trends in Agricultural Land Use in Europe (1965 to 2000) 
Discussion 

LAND USE AND LAND COVER CHANGES IN RUSSIA 
Land Use and Land Cover Status in Russia 
Landscape Approach to the Study of Land Use and Land Cover Changes 
Land Use and Land Cover Dynamics 

DRY LANDS AND DESERTIFICATION 
Extension of Dry Lands 
Definition of Dry Lands and Aridity 
Main Features of Desert Environments 
Use and Management of Dry Lands 
Desertification 

DESERTIFICATION AND ANCIENT DESERT FARMING SYSTEMS 
History of Research 
The Agricultural Systems 

DESERTIFICATION AND PASTORALISM: A HISTORICAL REVIEW OF PASTORAL 
NOMADISM IN THE NEGEV REGION 

Pastoral Nomadism 
Land Use Change and Desertification in the Negev 
History and Development of Pastoral Nomadic Societies in the Negev 
Desertification and Pastoral Nomadism 

THE USE OF SHRUBS IN LIVESTOCK FEEDING IN LOW RAINFALL AREAS 
Establishment Method and Planting Density 
Productivity of Browse Foliage 
Integration of Shrubs into Production Systems 
Browse as Supplement to Low Quality Roughages 
Nutritive Value of Tree and Shrub Foliage 

171



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Anti-Nutritional Substances in Browse 
Responses Observed to Supplementation with Browse 

THE UNITED NATIONS CONVENTION TO COMBAT DESERTIFICATION: POLICIES 
AND PROGRAMS FOR IMPLEMENTATION 

The United Nations Convention on Combating Desertification: An International Policy 
Framework for Sustainable Land Management 
The Present Status of the Implementation of the UNCCD 
A New Impulse for the UNCCD Process - The GEF as a Financial Mechanism for the UNCCD 
Case Studies: Country Programs and Policies Supporting the Implementation of the 
UNCCD 
Mainstreaming of the UNCCD into Sustainable Development Efforts: An Outlook Attempt 

DESERT RECLAMATION AND MANAGEMENT OF DRY LANDS: FERTILITY ASPECTS 
Fertilization of Dry Lands 

DESERT RECLAMATION AND MANAGEMENT OF DRY LANDS: WATER ASPECTS 
Water Resources 
Irrigation of Dry Lands 
Drainage of Irrigated Land 
Drain Water Disposal and Water Re-use 

THE SALINITY AND ALKALINITY STATUS OF ARID AND SEMI-ARID LANDS 
Soil Salinity and Sodicity 
Quality of Irrigation Water 
Salt Leaching 

DESERTIFICATION IN CHINA 
Severity of Desertification 
Distribution of Desert-Affected Land 
Causes of Desertification 
Impacts of Desertification 
Countermeasures of Desertification Control 

DESERTIFICATION AND DEFORESTATION IN AFRICA 
Global Context 
Land Degradation in Africa Today 
Causes and Consequences 
Combating Desertification 
Future Perspectives: The Way Forward 

WATER HARVESTING AND WATER-SAVING TECHNIQUES 
Review of Some Widely-adopted Water-harvesting and Water-saving Techniques 
Case Study: The Jessour System in Tunisia 
Case Study: Conservation Tillage on the Loess Plateau of Northern China 

COMBATING DESERTIFICATION AND DROUGHT 
What is Desertification and Drought? 
Regional Outlook 
Efforts to Combat Desertification and Drought 
Towards the Twenty-first Century 

CLIMATE IMPACTS OF LAND DEGRADATION IN THE WORLD'S DRYLANDS 
Local and Regional Climate Changes Caused by Desertification 

172



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Hemispheric and Global Climate Changes Caused by Desertification 

MONITORING THE DESERT ENVIRONMENT FROM SPACE:EXAMPLES FROM THE 
ARAB REGION 

Images from Space 
Geographic Information Systems 
Monitoring Desert Environments 

SOILS AND SOIL SCIENCES 
Soils and Soil Science 
Soil Formation and Soil Forming Processes 
The Soil Profile 
Soil Composition and Soil Properties 
Soil Survey and Classification 

A BRIEF HISTORY OF SOIL SCIENCE 
Soil Science/Agriculture in Ancient Times and Early History (up to 4th Century AD) 
Soil Science in The Middle Ages (5th to 14th Centuries AD) 
Soil Science in the Renaissance Period (15th to 17th Centuries) 
Soil Science in The Age of Enlightenment (18th Century) 
Soil Science Becomes a True Science (19th Century) 
Modern Soil Science (20th Century) 

PEDOGENESIS AND SOIL FORMING FACTORS 
Pedogenesis and Soil Forming Factors 
Soil Properties affecting Land Use Potential 
Soil Variability 
How do Soil Processes affect Land Use and Land Cover 
How Land Use affects Soil Properties 

SOIL PROPERTIES AND PEDOMETRICS 
Origins of Pedometrics 
Mathematical and Statistical Techniques used by Pedometricians 
Some Applications and Preoccupations 

SOIL PHYSICS 
Soil Texture 
Soil Structure 
Soil Physical Properties 
Soil Hydraulic Properties 
Agricultural Significance 

SOIL CHEMISTRY AND SOIL FERTILITY 
Soil Forming Factors and Processes 
Soil Chemical Reactions 
Soil Fertility and Plant Nutrient Uptake 
Impact of Soil Chemical Conditions on Land Use and Land Cover 

SOIL BIOLOGY AND MICROBIOLOGY 
Soil Biota 
Species Diversity and Interaction with Soil Properties 
Biological Processes in Soils 
Soil Functionality and its Change under Stress 

173



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Indicators of Soil Quality 
Soil Biota and Land Use 

SOIL BIOCHEMISTRY 
Chemistry of Soil Organic Matter 
Soil Enzymes 
DNA in Soil 
Carbon Cycling in Soil 
Biochemistry of Soil Nitrogen 
Biochemistry of Phosphorus and Sulfur in Soil 
Biochemical Interactions with Metals 
Biochemistry of Xenobiotics in Soil 
Biochemistry of the Rhizosphere 
Future Developments in Soil Biochemistry 

SOIL MINERALOGY 
Classification and Distribution of Minerals 
Surface Properties of Minerals 
Mineral Characterization Methods 
Mineral Weathering 
Land Use and Environmental Implications 

SOIL MICROSCOPY AND MICROMORPHOLOGY 
Techniques 
Definitions, Concepts and Features 
Mineral Soil Material 
Organic Soil Material 
Soil Micromorphological Mineral Features 
Applications 

FOREST, RANGE AND WILDLAND SOILS 
Ecosystems and Soil Orders 
Natural Disturbances and Soils 
Soil Organic Matter 
Management Risk Factors 

URBAN SOILS 
Suitability of Soils for Urban Development 
Effects of Urban Land Use on Soils 
Consequences of Adverse Urban Land Use 
Classification and Mapping of Urban Soils 

VOLCANIC SOILS 
Parent Materials 
Distribution 
Classification 
Distinctive Clay Mineralogical Properties 
Distinctive Soil Physical Properties 
Distinctive Soil Chemical Properties 
Land Use and Use Limitations 
Environmental Considerations 
Envoi 

174



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

SOILS OF COLD AND TEMPERATE REGIONS 
Climatic Regions 
Soil Forming Environments 
Soils of Temperate and Cold Regions 

SOILS OF ARID AND SEMI-ARID AREAS 
Factors of Soil Formation 
Soil Genesis and Soil Forming Processes 
Classification 
Land Use 

MEDITERRANEAN SOILS 
Soil Forming Factors 
Pedogenesis and Profile Development 
Classification 
Land Use and Production Potential 

SOILS OF THE HUMID AND SUB-HUMID TROPICS 
Soil Forming Factors 
Soils and Soil Formation 
Classification 
Land Use 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

175



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENCYCLOPEDIA OF SOCIAL SCIENCES AND HUMANITIES  

 

GLOBAL SECURITY 

GLOBAL SECURITY AND THE INTERNATIONAL SYSTEM 
Introduction 
The United Nations and Political Violence 
The United Nations and Terrorism 
The United Nations and Nuclear Proliferation 
Conclusion 

SOCIOLOGY 

ARCHAEOLOGY 
The History of Archaeology 
The Archaeological Record 
Doing Fieldwork in Archaeology 
Analyzing Archaeological Data 
Archaeological Interpretation 
The Archaeology of Human Life Support Systems 
Preserving the Past for The future 

FOUNDATIONS OF ARCHAEOLOGY 
Conceptual Foundations 
Methodological Foundations of Archaeology 

THE HISTORY OF ARCHAEOLOGY 
The Nature of Archaeology 
Writing the History of Archaeology 
The Fragmentary Nature of the Archaeological Record 
Foundations of Archaeological Inquiry 
Foundations of Archaeology in The New World 
Archaeological Dating 
The New Archaeology 
Post-Processual Archaeology 

THEORY IN ARCHAEOLOGY 
Fifty Years of Theory in Euro-American Archaeology: Historical Background 
Archaeology in the Real World 
Theory in Twenty-First Century Archaeology 

ARCHAEOLOGICAL FIELDWORK 
Theory 
Practice 
Theory Revisited: Reproducibility 
Future Trends and Perspectives 

DATING AND CHRONOLOGY BUILDING 
Chronological Frameworks 
Chronology in Archaeology 
Chronology Building 
Chronometric Dating Methods 

176



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

CLASSIFICATION AND TYPOLOGY 
Historical Background 
Artifact Classifications and Types 
Problems and Controversies: The "Typological Debate" 

RECONSTRUCTING ENVIRONMENTS 
What is Climate, Weather? 
Why Climates Differ 
Palaeoclimatolgy 
Orbital Driven Climatic Change 
Other Cause of Climatic Change 
Climate Change and Human Culture 
Human-Induced Environmental Change 
The Future 

THE ANALYSIS OF ARCHAEOLOGICAL MATERIALS 
Historical Aspects, Foundations, Policy, and Professional Practice 
Aims and Approaches of Materials Analysis in Archaeology 
Future Trends and Perspectives 

TEXT-AIDED ARCHAEOLOGY 
Texts and material remains 
Texts and historical archaeology 
Culture History, Processual, and Postprocessual Archaeology 
Examples of Text-Aided Archaeology 
Text-aided prehistoric/protohistoric archaeology 

LANDSCAPE ARCHAEOLOGY 
The Concept of Landscape: Past and Present 
Sites and Monuments in the Context of Landscape 
The Main Fields Concerned with Understanding Landscape Archetypes 
Non-Destructiveness and Future Developments in Landscape Archaeology 

UNDERWATER ARCHAEOLOGY 
Aims 
The Environment 
Methodology, Techniques, and Equipment 
Sites and Structures 
Artifacts 
Publications, Organizations, and Conferences 
Key Issues 

INDUSTRIAL ARCHAEOLOGY 
Industrial Associations and Learned Societies 
The Practice of IA 
IA and the UNESCO World Heritage List 

SOCIAL ARCHAEOLOGY 
Early Historical Development: Practitioners and Their Concerns 
Social Organization: Intangible but Tractable? 
The Socio-Politics of Archaeology 
Social Agency, Social Reproduction, and the Individual in Society 
Future Directions 

177



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

THE ARCHAEOLOGY OF MEANING 
Meaning 
Topical Concerns 
Theory and Method 
The Meaningfulness of the Past in the Present 

THE ARCHAEOLOGY OF LIFE SUPPORT SYSTEMS 
Foraging 
Farming 
Pastoralism 
Civilization 
States and Empires 
World-Systems 
Industrialism 
Global Systems 

THE ARCHAEOLOGY OF FORAGERS 
The Rise of Hunting and Gathering 
Holocene Foragers 
Are Foragers Natural Conservationists? 
The Nature of a Foraging Lifeway Today 
Does Foraging have a Role in the Twenty-first Century? 

THE ARCHAEOLOGY OF FARMING SYSTEMS 
Origins of Farming 
The Archaeological Study of Farming 
Prehistoric Farming Systems 
The History of Farming Around the World 

THE ARCHAEOLOGY OF ANCIENT CIVILIZATIONS 
Defining Civilizations 
The Rise of Civilizations 
The Collapse of Civilizations 

ARCHAEOLOGY OF THE MODERN WORLD 
What is the Modern World? 
The Strategy of Modern World Archaeology 
The Archaeology of Global Migrations in the Modern World 
Urban Archaeology 
The Archaeology of Industrialism 
The Archaeology of Climatic Change in the Modern World 

THE ARCHAEOLOGY OF EURASIAN NOMADS 
The Origin of Eurasian Nomadism 
The Earliest Nomads of the Western Eurasian Steppes 
The Earliest Nomads and Cattle-breeders of the Eastern Eurasian Steppes 
The Earliest Nomadic Empires in Central Asia 
The Earliest Nomadic States in the Siberia and Altay 
The Earliest Nomadic States in the European Steppes 
The Nomads of the European Steppes in the Middle Ages 
The Nomads of the Golden Horde 

PHYSICAL AND CULTURAL PROPERTIES OF ANCIENT WATER MANAGEMENT 

178



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Climate and Geomorphology 
Societal Use of the Water Resource 
Water Management Techniques 
Social Costs of Water Management 

A FRAMEWORK FOR ARCHAEOLOGY AND SUSTAINABILITY 
The Dilemma of Sustainability 
Change, Complexity, and Sustainability 
Archaeological Studies in Unsustainability 
Summary and Evaluation: The Maya and Cahokia Collapses 
Sustainability, Archaeology, and Historical Science 

WORLD CULTURAL HERITAGE 
Africa 
Western Asia 
East Asia 
Europe 
The Mediterranean 
North America 
South America 
Oceania 

THE ARCHAEOLOGY OF AFRICA 
Cultural Beginnings 
Acheulean Foragers and the dispersal of Homo sp 
Middle Stone Age Hunter-gatherers and the Emergence of Modern Humans 
Late Pleistocene Specialized Foragers 
From Foragers to Food-Producers 
African Rock Art 
The Advent and Spread of Metallurgy 
Pathways to Complexity 

ARCHAEOLOGY OF SOUTH AMERICA 
Plant and Animal Domestication: the Evolution of Agriculture 
Regional Developments 

ARCHAEOLOGY OF NORTH AMERICA 
The Evolution of Cultivation 
Regional Adaptations after 0CE 

THE MEDITERRANEAN 
Island Colonization 
East Mediterranean 
Western Mediterranean 
Heritage Issues 

ARCHAEOLOGY OF EUROPE 
The Practice of Archaeology in Europe 
The Pre- and Protohistory of Europe 

THE ARCHAEOLOGY OF EAST ASIA 
Earliest Humans in Eastern Asia 
Two-culture Theory of the Paleolithic World 

179



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Appearance of Homo sapiens and the Late Palaeolithic Tool Kit 
End of the Ice Age and Adaptation to the Changing Environment 
Sedentary Foragers of the Temperate Forests 
Development of Neolithic Societies in China 
Rise of Civilizations and States in China 
Chiefdoms and Early States of Korea and Japan in the East Asian Interaction Sphere 
Social Context of Archaeology and Heritage Protection in East Asia 

THE ARCHAEOLOGY OF WESTERN ASIA 
Earliest Human Movements and Lifeways in Western Asia 
The Neolithic in Western Asia 
The Bronze Age 
The Empires of Anatolia and the Near East 
The Empires of Central and South Asia 

THE ARCHAEOLOGY OF OCEANIA 
History of Research 
Melanesia 
Micronesia 
Polynesia 

PRESERVING ARCHAEOLOGICAL SITES AND MONUMENTS 
Historical Introduction 
Protection of Archaeological Sites and Monuments in 2000 
Threats to the Archaeological Heritage 
The Future of the Archaeological Heritage 

THE ROLE OF ARCHAEOLOGICAL SOCIETIES IN PRESERVING CULTURAL 
MEMORIALS 

Heritage, Nationalism, and the Beginnings of Archaeological Societies 
Archaeological Organizations at the Global Level 
Recent Changes and Current Objectives 

THE ROLE OF MUSEUMS 
The Role of Museums 
Categories of Archaeological Museum 
The Museum’s Place in Preservation Philosophy 
The Role of Museums in Preserving Sites in situ 
The Role of the Museum in ex situ Preservation 
The Role of Archaeological Museums in Public Education and Involvement 
The Future 

PRESERVATION LAWS AND POLICIES 
Introduction: Environmental Assessment, Sustainable Development, and Historic 
Preservation Laws 
Terminology 
The Evolution of Historic Preservation Laws 
When is it "Appropriate" to Consider Impacts on Historic Properties? 
Managing Historic Properties Subject to Effect 
High-Profile Site Management and National Laws 
International Standards and National Laws 
Beyond National Law 

180



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Historic Preservation in Sustainable Development: A Basic Approach 

RESCUE ARCHAEOLOGY 
Definition of the Concept 
Prerequisites for Rescue Archaeology 
The Development of Rescue Archaeology 
Concepts and Values Used in Rescue Archaeology 
Rescue Archaeology versus Academic ArchaeologyDifferences and Similarities 
The Legal Framework and the Administrative Framework of Rescue ArchaeologySome 
Examples 
The Working Process in Rescue Archaeology 
Rescue Archaeology Beyond 2000 

PSYCHOLOGY 
The Birth of Psychology: Precursors 
Wundt and Structuralist Psychology 
Structuralism in the United States 
The Würzburg School 
Functionalism 
Behaviorism 
The Gestalt Movement 
Cognitivism 
The Russian Cultural School 
Dynamic Psychology 
Psychology Seen Through Its Methodological Approaches 
Cognitive Psychology 
Developmental Psychology 
Clinical Psychology 
Health Psychology 
Educational and School Psychology 
Organizational and Work Psychology 
Applied Social Psychology 

BRANCHES OF PSYCHOLOGY 
Historic Evolution 
Classification 
A Quick Overview of the Branches of Psychology 
Methodology 
Ethical Issues Across the Branches of Psychology 
Branches of Psychology Pertinent to Sustainable Development 
Relationship of Psychology to Other Disciplines 
Public Policy Considerations and Future Contributions 

CLINICAL PSYCHOLOGY: A NATIONAL PERSPECTIVE ON ORIGINS, 
CONTEMPORARY PRACTICE, AND FUTURE PROSPECTS 

Historical Foundations of Clinical Psychology 
Antecedents of Contemporary Clinical Psychology 
Contemporary Clinical Psychology: 1975–2000 
Clinical Psychology: The Future 

HEALTH PSYCHOLOGY: PREVENTION OF DISEASE AND ILLNESS; MAINTENANCE OF 
HEALTH 

181



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The Health–Disease Continuum 
Types of Diseases 
The Five Pillars of Health and Disease 
Emotions, Beliefs, and Behaviors 
The Psychological Interplay 
Some Regulatory Mechanisms 
Stress and Health 
The Future of Health Psychology 

COGNITIVE PSYCHOLOGY 
Memory 
High-level Cognitive Activities 
Language Processing 

COUNSELING PSYCHOLOGY: FROM INDUSTRIAL SOCIETIES TO SUSTAINABLE 
DEVELOPMENT 

Psychology and Sustainable Development 
Definitions of Counseling Psychology 
Education, Training, Standards and Organizational Structures for Counseling Psychology 
Contexts for Counseling Psychology's Global Development 
Counseling Psychology's Potential Contributions to Global Sustainability 
A Final Note 

DEVELOPMENTAL PSYCHOLOGY 
Brief History 
Schools of Developmental Psychology 
New Developments 
The Future of Developmental Psychology 

EDUCATIONAL AND SCHOOL PSYCHOLOGY: TWO SIDES OF THE SAME COIN? 
School and Educational Psychology 
Distance Learning 
Fields of Application 
Research Trends 
Training of Psychologists 

WORK AND ORGANIZATIONAL PSYCHOLOGY 
Thinking, and Thinking in Order to Believe 
Knowing, and Knowing in Order to Operate 
Organizing, and Organizing Oneself 
Choosing, and Choosing One's Own Life 
Planning, and Planning Well-Being 
Well-Being, and Well-Being at Work 

ENVIRONMENTAL SOCIAL PSYCHOLOGY 
Attitude 
Attitude and Behavior 
Attitude Change 

DYNAMIC PSYCHOLOGY 
History 
The Main Concepts of Dynamic Psychology 

182



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

PSYCHOANALYSIS 
History 
Main Concepts 

ANALYTICAL PSYCHOLOGY 
The Psychiatric Phase 
The Phase of Archetypes and of Collective Unconscious 
The Search for a New Theoretical and Cultural Synthesis 
Jung's Model of the Psyche and the Individuation Process 
Developments of Jung's Thought 

SYSTEMIC PSYCHOLOGY 
Family Therapies and Systemic Approaches 
The Family as a System 
Main Concepts 
Clinical Issues and Specific Techniques. 
Family Psychotherapy 
Evolving Psychotherapeutic Models 

PSYCHODYNAMICS OF GROUP RELATIONSHIPS 
History 
Major Concepts 
Relationship to Other Perspectives 

PSYCHOLOGY OF RELIGION AND CULTURE 
Religion as (Not Only) a Quest for Meaning 
Religion as the Strengthening of Self-Control 
Religion as Nostalgia for Unity and for Return to the "Maternal Breast" 
Religion as Paternal Protection and as a working out of Parental Relationships 
Religion as an Extension of the Altruistic Imperative 
Religion and Culture 
Perspectives 

PSYCHOANALYTIC APPROACHES TO ART AND ESTHETICS 
The Analysis of Works of Art. The Unconscious and Language 
The Analysis of Creative Activity. Psychoanalysis as a Creative Experience 
An Epistemological Issue 
The Experience of Beauty and Unsettling Estheticism? 
The Psychoanalytical Experience as an Esthetic Experience 

METHODS IN PSYCHOLOGICAL RESEARCH 
The Confluence of Issues from Different Domains 
An Overview of Research Methods 
Reasons for the Multiplicity of Methods 
Philosophical Issues 
Some Methodological Issues 
Current Trends in Methodology 

INTERVIEWING AND OBSERVATION 
Observation 
Interviewing 

EXPERIMENTATION IN PSYCHOLOGY - RATIONALE, CONCEPTS, AND ISSUES 

183



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Components of the Experiment 
Types of Experiments 
The Utilitarian Experiment 
The Theory-Corroboration Experiment 
Criticisms of Experimental Psychology Revisited 

QUASI-EXPERIMENTATION 
Experimentation and Quasi-Experimentation 
Theory of Experimental and Quasi-Experimental Designs 
Statistical Analysis and Quasi-Experimental Design 

THE CONSTRUCTION AND USE OF PSYCHOLOGICAL TESTS AND MEASURES 
Psychological Tests and Measures 
Do the Items Measure Just One Latent Variable? 
How Much of the Observed Variation Is True Variation and How Precisely Do the Items 
Measure? 
Measurement Decisions 
Validity Theory with an Eye Toward Measurement Practice 

STATISTICS AND ITS ROLE IN PSYCHOLOGICAL RESEARCH 
Descriptive Statistics 
Bridging Descriptive and Inferential Statistics 
Inferential Statistics 
Effect Size and Statistical Power 

ETHICAL AND LEGAL MATTERS 
Psychology as a Science 
Psychology as a Profession 
Ethical Codes 
Disciplinary Procedures 
Ethical Dilemmas 
Ethics and the Law 

ANIMALS AS MODELS OR ANALOGS 
Objections to Research in Non-Human Animals 
Animal Research in the Life Sciences 
Research Involving Animals Raised in Controlled Conditions 
Research Involving Animals in Naturalistic Settings 
Utility of the Research 
Generality 

EXPERIMENTAL PSYCHOLOGY AND ITS IMPLICATIONS FOR HUMAN DEVELOPMENT 
Of Human Successes and Failures 
Strengths and Limits of Human Information Processing 

ATTENTION, PERCEPTION AND MEMORY 
Attention 
Perception 
Memory 

THINKING AND PROBLEM SOLVING 
Defining Human Thinking 
Methodological Approaches to Studying Complex Problem Solving 

184



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Final Comments 
Complex Problem Solving: Historical Roots and Current Situation 

EMOTIONS AND HUMAN HEALTH 
The Nature of Emotions 
Emotions and Roles 
Emotional Disorders 
Psychosomatic Health 
Population Health 

NEUROBIOLOGICAL BASES FOR PSYCHOLOGICAL FUNCTIONING 
Principles 
The Neural Substrate 
Methods 
Selected Functions 

PSYCHOLOGY OF INDIVIDUAL DIFFERENCES WITH PARTICULAR REFERENCE TO 
TEMPERAMENT 

Historical Perspective 
The Concept of Individual Differences and Main Categories to Describe Them 
Temperament as a Component of Personality 
The Functional Significance of Temperament 

THE PSYCHOLOGICAL PROBLEMS OF COMMUNICATION 
Nosography of communication disturbances 
Problematic aspects of the communication process 
Psychological aspects associated with Problems of Communication  
Psycho-pathological problems and communication  

DEVELOPMENTAL PSYCHOLOGY: MAIN PROBLEMS AND MODERN TENDENCIES 
Introduction: Multiple Theories of Human Psychological Development 
One Possible Integrated Theoretical Model of Psychological Development 
New Concepts about the Functions of the Social Environment 
The Child-Parent Process of Adaptation 
A Concept Unifying Normal Development and Child and Adult Psychopathology: 
"Developmental Psychopathology" 
The Inclusion of Biopsychosocial Data in Fostering the Continuities Existing between Child 
and Adult Development 

DEVELOPMENTAL PSYCHODYNAMICS 
The Attachment Relationship and Individual Development of Psychological Awareness 
Child Pathogenic Beliefs as "Silent" Risk Factors in Inhibiting Normal Development 
Children's Vulnerability versus Invulnerability to Traumatic Life Events 
The Influence of Unconscious Mental Operations on Children's Verbalizations and Surface 
Behavior 

PSYCHO-GENETICS AND GENETIC INFLUENCES ON BEHAVIOR 
Genetics and Behavior 
Genetics and Psychiatric Disorders 

COGNITIVE DEVELOPMENT OF CHILDREN 
Cognitive Development and Caregivers 
Brain Development and Cognition 

THE DEVELOPMENTAL PSYCHOLOGY OF AGED PERSONS 

185



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Definitions 
Physical Aspects of Aging 
Cognitive Aging 
Mental Health and Personality 
Adjustment and Coping 
Role Transitions 
Social Functioning in Late Life 

THE IMPACT OF PSYCHOSOCIAL FACTORS ON DEVELOPMENT 
Environment and Genes 
Psychosocial Risk and Protective Factors 
How Can We Promote Healthy Psychological Development? 

SOCIAL PSYCHOLOGY: A TOPICAL REVIEW 
Definition of Social Psychology 
A Structure for Topics in Social Psychology 
A Review of Social Psychology Topics 
Applying Social Psychology: The Legacy of Social Psychology 

THE SOCIAL PSYCHOLOGY OF PERSONALITY 
A Brief History of the Person-Situation Debate 
The Modern Trait Perspective 
The Cognitive Perspective 
The Motivational Perspective 
Future Research Directions 

SOCIAL INFLUENCE 
The Forms of Social Influence 
Social Influence Mechanisms and Techniques 
Attitudes and Attitude Change 

THE SOCIAL PSYCHOLOGY OF SMALL GROUPS 
Group Formation and Maintenance 
The Influence of Groups on Individuals 
Group Decision Making 
Conflict Within Groups 

THE PSYCHOLOGY OF THE RELATIONSHIP BETWEEN GROUPS 
Expanding the Field: Types of Groups and Events Defining Relationships between Groups 
Grapes of Wrath: Behaviors That Comprise the Relation between Groups 
In the Eye of the Beholder: Intergroup Relations and Intergroup Perceptions 
Improving the Relationship between Groups 

THE PSYCHOLOGY OF LARGE GROUPS 
What are Large Groups and How Can We Study Them? 
A Typology of Large Groups 
Historical Approaches to Large Groups 
Modern Theoretical Approaches to Large Groups 
Imitation and Other Forms of Social Influence 

JURIDICAL PSYCHOLOGY 
The History of Juridical Psychology (with the collaboration of Antonietta Curci) 
Psychological Law 

186



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Psychotherapeutic Law 

PSYCHOLOGY OF NONVERBAL COMMUNICATION AND INTERPERSONAL 
INTERACTION 

Characteristics of Nonverbal Communication 
Components and Patterns of Nonverbal Communication 
Basic Determinants of Nonverbal Communication 
Functions of Nonverbal Communication 
Nonverbal Communication, Goals, and Social Interaction 

TENDENCIES AND PERSPECTIVES OF PSYCHOLOGY AS A SCIENCE AND AS A 
TECHNOLOGY 

From "Being-Mind" to "Being-Time" 
Logocentrism and Deconstruction in Psychology 
A Scientific and a Technological Perspective 
From Human Behavior to Human Performance 
Knowledge and Achievements Securely Anchored 
Customer- and Citizen-Oriented 
Interest in Expanding and in Restricting Entry into the Field 
Confidential Reports and Publishing Papers 
Long-Term and Short-Term Projects 
Achieving Results from Higher Education and Training 
Generalizable Theories and Specific Models 
Deontological Codes and Normative Standards 
Subject Matter and Career Paths 
Research and Evaluation 
Conventional Classroom and E-Learning 

PSYCHOLOGY OF DIVERSITY 
The Concept of Diversity 
The Scope of the Psychology of Diversity 
Two Examples of the Study of Diversity 

CROSS-CULTURAL PSYCHOLOGY 
How Do Migrants Adapt to a New Culture? 
Individual Differences in Acculturation 
Intercultural Sensibility and Competence 

ENVIRONMENTAL PSYCHOLOGY FOR THE NEW MILLENIUM: TOWARDS AN 
INTEGRATION OF CULTURAL AND TEMPORAL DYNAMICS 

The Cultural Dimension 
The Temporal Dimension 

ECOLOGICAL PSYCHOLOGY 
The Psychological Tradition and the Ecological Perspective 
Ecological Psychology and Environmental Psychology 

POLITICAL PSYCHOLOGY 
First Studies in Political Psychology 
The Relationship between Psychology and Politics 
The Institutionalization of Political Psychology 
Definitions and Meanings of Political Psychology 
Areas of Research in Political Psychology 

187



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

CYBERPSYCHOLOGY JUST A TESTING GROUND 
Cyperpsychology 
Cyberculture 
The Emergence of the Seventh Continent 
Dipoles in Cyberspace 
Cyberpsychology: A Fuzzy Domain 
Cyberpsychology in Action: A New Field of Expertise 

EVOLUTION AND STRUCTURE OF CONSCIOUSNESS 
Part One 
Part Two: What is Consciousness? 

LAW 
Functions and Structures of Law and its Institutions 
Philosophies and Systems of Law 
Areas of Specialization 
The relationship Between Law, Ethics, and Justice 
Researching the Law 

PHILOSOPHIES AND SYSTEMS OF LAW 
Introduction: What does it Mean to Compare Legal Systems? 
Philosophies of Law, Legal Traditions and Legal Systems 
The Civil Law 
The Common Law 
Non-Western Philosophies of Law 
Comparing Legal Traditions and Legal Systems 

WESTERN PHILOSOPHIES OF LAW: THE CIVIL LAW 
Evolution of Civil Law 
Form of Government 
Organization of the Law 
Organization of the Courts 
Authority of the Courts 
Conduct of Civil Litigation 
Conduct of Criminal Prosecutions 

WESTERN PHILOSOPHIES OF LAW: THE COMMON LAW 
Whether there is a Philosophy of the Common Law 
Origins and Growth of the Common Law 
Culture of the Common Law: Lex non Scripta 
The Role and Discretion of Legal Officials in the Common Law 
The Artificial Reason of the Law 
Selected Schools of Common Law Jurisprudence 

NON-WESTERN PHILOSOPHIES OF LAW 
Islamic Law 
Hindu Law 
Pre-Colonial Legal Traditions in Africa and the Americas 
Traditional Influences on Modern Law in East Asia 

FIELDS OF LAW SPECIALIZATION 
Legal Support of Food Safety 
Business and Trade Law 

188



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Copyright, Trademark and Patent Law 
Criminal Law 
Environmental Law 
Family Law 
Child Law 
Immigration Law and Policy 
Telecommunications Law 
Tax Law 
Tax Policy, Electronic Commerce, and Developing Countries 

LEGAL SUPPORT OF FOOD SAFETY 
Food Safety 
Food and Color Additives 
Dietary Supplements 

BUSINESS AND TRADE LAW 
Formation of Agreements for International Trading of Goods: Documentary Sale and 
Letter of Credit 
Frustrations of Contract: Excuse, Impracticability, Impossibility, Force Majeure 
The GATT, Customs Classification and Valuation, Rule of Origin 
Transfer of Technology and Licensing 
Direct Investment: Risk Assessment, Joint Ventures, and Privatization 
Options for the Resolution of International Business Disputes 

COPYRIGHT, TRADEMARK AND PATENT LAW: AN OVERVIEW OF THE INTELLECTUAL 
PROPERTY FRAMEWORK IN THE UNITED STATES 

Patents 
Copyrights 
Trademarks 

CRIMINAL LAW: SUBSTANTIVE CRIMINAL LAW AND CRIMINAL PROCEDURE 
Substantive Criminal Law 
Criminal Procedure 

ENVIRONMENTAL LAW: THE US MODEL 
Sources of US Environmental Law 
Major Substantive Areas of Federal Environmental Law and Regulation 
Additional Environmental Legal and Regulatory Concerns 

FAMILY LAW 
Marriage 
Children 
Family Court 

CHILD LAW 
The United Nations Convention on the Rights of the Child 
Definition of Child 
Bioethical Issues 
Parental Responsibility 
Legitimacy 
State Intervention 
Tutorship / Guardianship 
Foster Care 

189



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Adoption 
Education, Health and Labor 
Child’s Right to be Heard 
Ombudsman/Commissioner for Children 

IMMIGRATION LAW AND POLICY 
Nationality 
Voluntary Permanent Migration 
Voluntary Temporary Migration 
Forced Migration 
Expulsion 
The Undocumented 
Current Views 

TELECOMMUNICATIONS LAW: THE UNITED STATES MODEL FOR ECONOMIC 
REGULATION OF TELECOMMUNICATIONS PROVIDERS 

Regulation versus Competition in Telecommunications Markets 
Regulating the Use of the Electromagnetic Spectrum 
Regulation of Wire Based Telecommunications Common Carriers 

TAX LAW 
The Purpose of Tax Laws 
Types of Taxes 

TAX POLICY, ELECTRONIC COMMERCE, AND DEVELOPING COUNTRIES 
The Taxation of International Business Profits 
The Changing Business Environment under E-Commerce 
The Policy Response 

LAW, ETHICS, AND JUSTICE 
Authority, Norms, Ethics, and Laws 
Ethics and Justice 
Laws and the State 
Officials, Laws, and Citizens 
Official Obligations 
Justice and Legal Systems 

THE RULE OF LAW 
Seven essential components of the rule of law 
Controversies Over the Rule of Law 

EQUITY AND THE LAW 
Equity in Specific Systems of Law 
Law, the Universal, and Fairness 
Equity, Legal Education, and Professional Lawyers 

PERSPECTIVES ON ETHICS AND JUSTICE 
The Demands of Justice 
The Nature of Ethics 

GOVERNMENT AND POLITICS 
Conceptions of Politics 
Studying Politics 
Political Entities 

190



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

FORMS AND MODELS OF GOVERNMENT 
The Political Categories of Plato and Aristotle 
Goal-oriented and Process-oriented Models of Politics 
Liberalism and Modernity 
The Essays in this Section 

DEMOCRACY 
Introduction: The Term "Democracy" Abused 
The Athenian Democracy 
Democracy up to the End of the Eighteenth Century 
Democracy in the Nineteenth Century 
Democracy in the Twentieth Century 

CONSTITUTIONAL GOVERNMENT 
What is Constitutional Government? 
Constitutional Features Across the World 
State Format and Executive Powers 
The Role of Assemblies and the Judiciary 
Constitutional Government: Who Rules and Who Benefits? 

AUTHORITARIAN SYSTEM 
Totalitarian and Authoritarian Political Structures 
Authoritarianism and Sovereignty 
Force, Power and Authority 
The European Experience in Dictatorship 
Authoritarianism and the Military in Modern Asia 
Authoritarianism and Society 

COMMUNIST SYSTEM 
Origins and Early Development 
The Communist Party 
Institutional Framework 
The Command Economy 
The Roles of Coercion, Consent, and Complicity 
The Collapse of Communism 
Characterizing the Communist System 

MILITARY GOVERNMENT 
The Coup d'etat 
The Military in Government 
The Return to the Barracks 
Civilian Control 

ECONOMIC DEVELOPMENT AND GOVERNMENT 
Introduction: Economic Development as Interplay of Markets and Government 
The Idea of Mercantilism 
Adam Smiths Moral Economy and Self-regulating Markets 
Socialist Critiques of Capitalism 
Governments and Markets in a Polarized Age 
Recent Theories of Economic Development 
From Economic Growth to Human Development 
Political Science on Markets and Government 

191



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The Study of Economic Development as Moral and Political Economy 

STRUCTURE OF GOVERNMENT 
Introduction: The Meaning of the Concept Government 
Government and the Political System 
Political Regimes and the Shaping of Government 
The Institutional Configuration of Government 
The Form of Government: Organization, Composition and Leadership 
The Structure of Government: Performances 

LEGISLATURE 
Functions of Legislature 
Unicameral and Bicameral Systems 
Committee System 
Procedure 
Legislative-Executive Relations 
Decentralization and Supranational Organizations 

JUDICIARY 
Definition and Variations 
The History of the Judiciary and its Justification in Principle 
The Separation of Powers 
Protections for Judicial Independence 
The Limits of the Judicial Function 
The Reality of Judicial Power 

CABINET AND PRESIDENCY 
Conventional Typology of Political Executives 
Varieties of Cabinet and Presidency 
Transitional Democracies 
Governmental System, Leadership, and Performance 

FEDERAL SYSTEM 
Definition 
History 
Causes 
Features 

BUREAUCRACIES 
Origin of the Term 
Webers Conceptualization 
Four Usages of the Term 
Hierarchy and Bureaucracy 
Interface with Society 
International Varieties 
Criticism and Recent Developments 

GOVERNMENT FINANCE 
Government Expenditure 
Financing Government Expenditure 
The Size of the Fiscal Cake 
The Budgetary Process 

192



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

POLITICAL ASPECTS OF GOVERNMENT 
Majoritarian Democracies 
Consensus Democracies 
Interest Groups in Democracies 
Power and Exercise of Power 

ELECTION AND VOTING 
The functions of elections 
The franchise 
Electoral systems 
Majority or plurality voting 
Proportional representation (PR) 
Semi-proportional systems 
Evaluation of electoral systems 
Presidential elections 
Use of referenda 
Influences upon voters choice 

POLITICAL PARTIES 
The Emergence of Political Parties in the Modern Era 
Conservative and Progressive Parties 
Classification of Political Party System 
Political Parties in the Political System 
Political Party Systems of the World 
Democracy, Freedom and Party System into the Twenty-first Century 

INTEREST GROUPS 
Theory of Interest Groups 
Realities of Interest Associations 

PUBLIC OPINION AND MASS MEDIA 
Historical Overview 
Contemporary Public Opinion and Media Studies 
Cultural Studies’ Perspective 
The Public and Opinion 

DECENTRALIZATION AND LOCAL POLITICS 
Local Government and Central–Local Relationship 
Local Autonomy System 
Local Politics 
Decentralization Reform 

POWER STRUCTURE 
Human Beings, Power, and Structure 
Understanding and Perceiving Power 
Relational Power Structure 
Power Structure, the Constitution, and the Law 
Power Structure and Political Ideology 
Power Structure and the Media 

IDEAS AND IDEOLOGIES IN POLITICS 
From Monarchy to Modernity 
Three Challenges 

193



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Contemporary Theory 
Current Ideologies 

LIBERALISM 
Various Liberalisms 
Historical Origins and Development 
Liberal Responses to Criticisms against Liberalism 
Contemporary Liberals and their Adversaries 
Challenges against Liberalism in the Twenty-First Century 

NATIONALISM 
What is Nationalism? 
What is a Nation? 
Nationalist Movements 
Nationalism and Modernity 
Types of Nations and Nationalisms 
Problems with Nationalism 
Advantages of Nationalism 

CONSERVATISM 
Introduction: "Conservatism"—A Protean Word 
A Brief Historical Retrospect 
Common Features of Various Versions of Conservatism 
Three Types of Modern Conservative Theory 

ANARCHISM 
The Etymological Basis of Anarchism 
The Epistemological Basis of Anarchism 
Anarchical Individualism 
Anarchical Communalism 

SOCIALISM AND COMMUNISM 
The Early History of Socialism and Communism 
The Role of Karl Marx 
The Role of Lenin 
The Critique of Capitalism 
Methods and Values 
The Collapse of Communism 
The Future of Socialism 

HUMAN RIGHTS 
Defining Human Rights 
Historical Development of Philosophical Thinking on Human Rights 
Twentieth Century Discussions of Rights 
Contemporary Challenges 
Constitutions and Declarations 
The Implementation of Human Rights 
Trends in the Discussion and Political Recognition of Rights 

ECOLOGISM 
The Roots of Ecologism 
Ecologism and Environmentalism 
The Nature of the Environment 

194



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The Casualties of Environmental Problems 
Ecologism and Other Political Theories 
Ecologism and Sustainability 
Green Policies 
Green Action 
The Future of Ecologism 

FEMINISM 
Liberal Feminism 
Socialist (Marxist) Feminism 
Radical Feminism 
Psychoanalytic Feminism 
Postmodernist Feminism 
The Future of Feminism 

RELIGION AND POLITICS 
The Sociology of Religion 
Fundamentalism and Modernity 
Fundamentalist Theology 
The Social Strata of Fundamentalism 
Fundamentalism’s Life Ethic 
Fundamentalism and Politics 

INTERNATIONAL POLITICS 
International Politics as a Discipline 
Post-Cold War Rethinking of International Relations Theories and Future World Visions 
Sustainability in International Relations 

REALISM 
The Pursuit of Power 
International Anarchy and States’ Need for Survival 
The Twentieth-century Realism: Criticism of Utilitarianism 
Individuals and Groups 
Human Nature: Egoism and Morality 
Autonomy of Politics 

REGIONALISM 
Transition in the International System 
Regionalism, Regionalization and Region 
Levels of Regionalism 
Approaching Regionalism 
New International Political Economy 

ACTORS IN WORLD POLITICS 
Defining and Identifying Actors in World Politics 
The Declining Authority of States and the Rise of Transnational Relations 
Different Perspectives and Actors in World Politics 
Transnational Relations and Contending Theoretical Approaches 

INTERNATIONAL REGIMES 
Introduction: Why are Scholars Interested in International Regimes Being? 
Defining International Regimes 
Changes of International Regimes 

195



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Why and By Whom International Regimes are Created? 
Does International Regime Theory Give Something New? 

INTERNATIONAL SYSTEM 
Systemic Approach 
Analytical Term 
Historical Term 
Prospects for a New System 

BROADENING THE CONCEPT OF PEACE AND SECURITY 
The Quest for Peace and Security: Traditional Approach 
The Broadening of Ideas of Security 
The Broadening of Ideas of Peace 
The International Security System Challenged 

SCIENCE, GOVERNANCE, COMPLEXITY, AND KNOWLEDGE ASSESSMENT 
Science and Governance 
Scientific Challenges 
Knowledge Quality in Policy-Related Science 
Knowledge Management and Knowledge Assessment 

JOURNALISM AND MASS COMMUNICATION: THE MAKING OF MEANING 
The Evolution of Journalism and Mass Communication 
Mass Media and Society 
Communication and Sustainable Development: Looking to the Future 

EVOLUTION OF JOURNALISM AND MASS COMMUNICATION 
Themes Affecting Journalism and Mass Communication 
Technology Brings Changes to Journalism and Mass Communication 
Concentration of Ownership 
Audience Segmentation 
Changes in the Journalism Workforce 
The Future of Journalism and Mass Communication 

MAGAZINES 
Early History 
Types of Publications 
Magazine Advertising 

MOTION PICTURES 
History 
Censorship and Government Aid 
Cultural Hegemony 
Cultural Imperialism 
Convergence of Media Technologies and Consolidation of Media Ownership 
The Future of Motion Pictures 

NEWSLETTERS, NEWSPAPERS, PAMPHLETS 
Newsletters 
Printing and the Rise of Newspapers and Pamphlets 
The Twentieth Century and the Decline of the Newspaper Medium 
The Future of Newspapers 

THE DEVELOPMENT OF RADIO 

196



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Historical Developments of Radios Timeline 
Societal Uses of Radio 
Future Direction of Radios Development 

THE EVOLUTION OF TELEVISION IN THE USA 
Early Years of Broadcasting 
US Television Programming Since the 1940s 
US Broadcast Regulation 
Effects of Television on Society 
The Future of Television 

EVOLUTION OF MASS COMMUNICATION: MASS COMMUNICATION AND SUSTAINABLE 
FUTURES 

Theory of Transitions 
Communication for Development: Praxis for Sustainability 
Routes to Sustainability: Another Development 
Public Awareness, Social Marketing, Entertainment-Education and Advocacy 
Lessons Learned 

HISTORY AND DEVELOPMENT OF MASS COMMUNICATIONS 
Books 
Newspapers 
Magazines 
Radio 
Television 
Newer Media 

MOVING SUSTAINABILITY ONTO THE MEDIA AGENDA 
Media Coverage of Sustainability 
Case Study: Effect of the President’s Council on Sustainable Development 

INTERNATIONAL COMMUNICATIONS AND MEDIA NETWORKS 
Development of International Communication 
Networks Using News Agencies/Wire Services 
Non-Alignment Movement Creates Different Networks 
Broadcast Networks 
Problems Encountered 
Future of International Communication 

TRADITIONAL AND MODERN MEDIA 
Introduction: Traditional, Modern, and Postmodern Media 
Storytelling as the Core of Traditional and Modern Media 
The Evolution of Puppetry as an Entertainment Medium 
Potential for Entertainment Education 
Technology Innovations in Traditional and Modern Media 
Concern over Technological Developments 
Defining Moments in Traditional and Modern Media History 

POPULAR CULTURE 
Historical Genealogy 
Contemporary Issues 

IDENTITY FORMATION AND DIFFERENCE IN MASS MEDIA 

197



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Facets of Identity Development: Class, Gender and Sexuality, Race and Ethnicity, and 
Nationhood 
Interlocking Identities 

CULTURE OF CONSUMPTION 
Historical and Theoretical Approaches 
Re-signifying Consumption 
Components of Contemporary Consumption 
The Future 

MEDIA GLOBALIZATION AND LOCALIZATION 
Can Global Media Support Meaning and Expression in Local Lives? 
Situating Contemporary Media in Socio-historical, Political, Economic, and Cultural 
Contexts 
The Origins of Media Globalization 
Basic Elements of Communication Media 
Think, Act, Communicate—Locally as well as Globally 

INTERNATIONAL COMMUNICATION AND WORLD AFFAIRS 
Communication and World Order 
The Traditional Paradigm 
Paradigm Shift 
International Communication and Sustainable Development 

THE INTERNET AS A MASS COMMUNICATION MEDIUM 
From Mass Society to Mass Communication 
The Emergence of the Internet 
The Internet, the Information Economy, and World Society 
Internet Access and Cost: From the Information Gap to the Digital Divide 
Regulation and Civil Liberties in the Internet Age 
The Internet and Globalization: From Economics to Culture 
The Internet and Localization: From Macro- to Micro-perspectives 
The Internet, Interactive Communication, and Sustainable Development: Potential and 
Pitfalls 
Chronology of Technological Inventions Leading to the Internet 
Internet Related Organizations 

THE INFORMATION ECONOMY AND THE INTERNET 
Transformation from Industrial to Postindustrial to Information Economies 
Transformation of the Internet 
Information as a Commodity and a Source of Competitive Advantage 
Changes, Challenges, and Concerns 
Unexpected Benefits of the Information Economy: the Environment and Sustainable 
Development 
The Information Economy in Developing Nations 

CULTURE, INSTITUTIONS, AND ORGANIZATIONS ON THE INTERNET 
The Internet, Mass Communication, and Culture 
Initial Technological and Cultural Aspects of the Internet 
The Internet as a New Marketplace of Ideas 
The Internet as a Postmodern Cultural Space 
The Internet and Social Interaction 

198



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Internet Culture and Participation 

INTERNET ACCESS, COST AND THE INFORMATION GAP 
Hardware and Software: Primary Factors of the "Digital Divide" 
Gender and Unequal Access 
Contents-Related Aspects of the Information Gap 
The Digital Divide: Structural Causes 
Being Connected: Potential Benefits and Disadvantages 
Bridging the Ravine 

GOVERNMENT AND GOVERNANCE IN THE NETWORK AGE: CAN CYBERSPACE 
REALLY BE REGULATED? 

Governments’ Attempts to Regulate the Internet 
Internet Regulation in the Middle East 
Cybercommunities and the Governance of Cyberspace 
The Internet and the Law 

THE INTERNET AND SUSTAINABLE DEVELOPMENT 
Development and Sustainability 
Informatization 
History of the Internet 
Rate of Adoption of the Internet 
The Digital Divide 
Technopolises as Perspectives on the Future 
Globalization 
Privatization 
Informatization in India 
Informatization in Singapore 
The Twenty-first Century 

INTERACTIVE MULTIMEDIA AND DIGITAL TECHNOLOGIES 
The Diffusion of Interactive Media Technologies 
Success and Failure in Development of Interactive Media 
Characteristics of Interactive Multimedia and Digital Technologies 
The Convergence of Electronics, Computers and Telecommunications 
Promoting Sustainable Development in a Global Digital Economy 
Defining Moments in Multimedia and Interactive Media History 

MANAGEMENT AND FUTURE OF MASS COMMUNICATIONS AND MEDIA 
Where are the Mass Media Headed? 
Brief History of Communication and Development 
Policy-related Issues 
Management and Future of Communications Media in Social Change 
Organization of this Topic 

THE RESTRUCTURING OF TELECOMMUNICATIONS: TECHNOLOGY, ECONOMICS AND 
POLICY 

Characteristics of Telecommunications Networks 
Key Policy Issues 

MEDIA OLIGARCHY: IMPLICATIONS FOR ENTREPRENEURSHIP IN INTERNET MEDIA 
Background: Deregulation, Mergers, and Acquisitions 
Media Oligarchs in Cyberspace 

199



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Implications for Entrepreneurship 

MANAGEMENT OF INFORMATION, COMMUNICATION AND MEDIA RESOURCES 
A Changing Environment 
Media Management in a New Millennium 
Trends and Management Implications 

COMMUNICATION IN THE TWENTY-FIRST CENTURY: CHALLENGES AND 
OPPORTUNITIES 

Challenges 
Opportunities 

MASS MEDIA IN SUPPORT OF SUSTAINABLE DEVELOPMENT 
Dominant Paradigm of Modernization 
Debate on Sustainable Development 
Role of Media in Support of Sustainable Development 

TELECOMMUNICATIONS POLICY 
Introduction: the Role of Telecommunications Policy 
The History of Telecommunications Policy 
Approaches to Studying Telecommunications Policy 
Telecommunications and the South 
Telecommunications Policy and a Globalized Future 

COMMUNICATION STRATEGIES FOR SUSTAINABLE SOCIETIES 
Sustainable Development and Sustainable Societies 
Sustainable Community Model 
Levels of Communication 
Communication Strategies 

SUSTAINABILITY 
What is Sustainability? 
Sustainability: A Definition 
Barriers to Sustainability 
Issues 

COMMUNICATION CAMPAIGNS ADVOCATING SUSTAINABLE DEVELOPMENT 
Ten-Step Campaign Planning Process 
The Importance of Democratic Public Participation 
Examples of Communication Campaigns Involving Environmental Sustainability Issues 

AN OPERATIONAL MODEL FOR ECOLOGICALLY SUSTAINABLE GROWTH 
The Natural Step 
The Seven Fronts 
The Prototypical Model 

COMMUNICATING A POLITICS OF SUSTAINABLE DEVELOPMENT 
What is Sustainable Development? 
Public Understandings of Sustainable Development 
Public Ignorance and Misunderstanding about Sustainable Development 
Public Rejection of Sustainable Development 
Democracy, Communication and Sustainable Development 

INTERNATIONAL COVERAGE OF ENVIRONMENTAL ISSUES 
Theoretical Framework and Background 

200



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Methodology 
Results 
Discussion 

UNITY OF KNOWLEDGE IN TRANSDISCIPLINARY RESEARCH FOR SUSTAINABILITY 
Unity of Knowledge in the History of Ideas: Ontological and Subjective Concepts 
Unity and Diversity of the Sciences and Humanities 
Unity of Knowledge in Societal Problem Solving 
Unity of Knowledge in Education 
Sustainability 
Science and Society in Sustainable Development 
Transdisciplinary Research for Sustainability 
Outlook 

UNITY OF KNOWLEDGE AND TRANSDISCIPLINARITY: CONTEXTS OF DEFINITION, 
THEORY AND THE NEW DISCOURSE OF PROBLEM SOLVING 

Definition 
Transdisciplinarity and Sustainability 
The Nature of Transdisciplinary Knowledge 
The Relational Pluralism of Transdisciplinarity 

THE RELATIONSHIP BETWEEN SCIENTIFIC, TECHNICAL AND MORAL KNOWLEDGE 
IN CLASSICAL ANTIQUITY 

Technical, Moral, and Scientific Knowledge in Classical Antiquity 
The Legitimacy of Technology in Ancient Myth and Philosophy 
The Legitimacy of the Use of Nature 
The Ancient Critics of Technology 

DIFFERENTIATION OF SCIENTIFIC DISCIPLINES: CAUSES AND CONSEQUENCES 
Unit Divisions of Knowledge: Classificatory and Archival Functions of Disciplines 
Disciplines as Production and Communication Systems 
The Modern System of Scientific Disciplines 
The Future of the Scientific Discipline 

HOLISM IN THE SCIENCES 
Holism in biology 
Holism in physics 
Holism in the social sciences 

PHILOSOPHICAL HOLISM 
Holism in epistemology and semantics 
Holism in methodology 
Holism in ontology 
A philosophical characterization of holism 

INTEGRATING KNOWLEDGE IN TECHNOLOGY DEVELOPMENT 
Postacademic Science: A New Mode of Knowledge Production? 
An Institutional Perspective on Science and the Societal Application Context 
A Conceptional Observation on the Relationship between Science, Technology, and Indus 
Scientific Knowledge, Technical-Industrial Innovations, and Uncertainty 
Heteronomization of Science: The Reverse Side of the Scientification of Society 
An Open Question 

201



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

TRANSDISCIPLINARY RESEARCH IN DEVELOPMENTAL COOPERATION: ORIGINS 
AND PARADIGMS 

Science and Society—Dealing with Relevance 
Natural and Social Science—Dealing with Complexity 
Sustainable Development—A Common Value? 
Consequences of Transdisciplinary Research and Future Perspectives 

TRANSDISCIPLINARY RESEARCH FOR SUSTAINABLE DEVELOPMENT IN CHINA: 
SOCIAL-ECONOMIC-NATURAL COMPLEX ECOSYSTEM AND ECOPOLIS 
DEVELOPMENT 

Human Ecology Thinking on Sustainability in China 
Understanding the Social-Economic-Natural Complex Ecosystem 
Ecopolis Development: Planning Sustainable Community 
Action with Nature: Pilot Studies of Ecopolis Development in China 

METHODOLOGY OF TRANSDISCIPLINARY RESEARCH 
A typology of transdisciplinary research 
The systematicity approaches 
The trade and negotiate approaches 
The learning approaches 

PROBLEM TRANSFORMATIONS IN TRANSDISCIPLINARY RESEARCH 
The Emergence of Transdisciplinary Research for Sustainability 
Process Models for Transdisciplinary Research 
Problems: The Fountainhead of Science 
Problem Processing in Transdisciplinary Research Processes 

SYSTEMS ANALYSIS AND MODELING IN TRANSDISCIPLINARY RESEARCH 
Systems Analysis 
Modeling 

METHODS FOR SUSTAINABILITY ASSESSMENT: SUSTAINABILITY INDICATORS 
Sustainability: Definitions and Implications 
Sustainability Theory: The Triple Bottom Line 
What Are Sustainability Indicators? 
The Political Context and Content of Sustainability Analysis 
Aggregated Sustainability Indicators 
Visualization and Communication 

INCOMMENSURABILITY OF KNOWLEDGE: THEORIES AND VALUES 
Incommensurability of Theories 
Incommensurability of Values 

MANAGEMENT OF TRANSDISCIPLINARY RESEARCH 
Introduction: Relevance of Management Skills in Transdisciplinary Research 
Managing How, What, and Who 
Analyses of Empirical Examples 
Future Perspectives and Challenges 

EVALUATION OF TRANSDISCIPLINARY RESEARCH 
Investigating the Significance of Transdisciplinary Research 
Evaluation by a Scientific Community 
Fact Finding by Meta Scientific Evaluation 
Meta Scientific Explanations of Transdisciplinary Research 

202



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Evaluation by Politics 
Evaluation by Communication with the Public and the Media 
Participative Evaluation 
Tailoring Evaluation 

INSTITUTIONAL CHANGES FOR TRANSDISCIPLINARY RESEARCH AND LEARNING 
The early history of university management of intellectual property 
The later history and current status of patentable intellectual property 
University management of copyrightable intellectual property 
Management of copyrighted property and transdisciplinarity 

SCIENCE POLICY FOR TRANSDISCIPLINARY RESEARCH 
Transdisciplinarity 
Science Policy 
Science Policy for Transdisciplinary Research 

TRANSDISCIPLINARITY AND DISCIPLINARITY IN THE UNIVERSITY OF THE 
FUTURE 

Introduction: Universities and the socialization of knowledge production 
Disciplines and transdisciplinarity 
Theoretical models of the role of universities and disciplines 
Evidence of academic transdisciplinarity 
The University of the Future 

TRANSDISCIPLINARY AND INTEGRATIVE SCIENCE:HUMANITY'S MIND AND 
POTENTIAL 

Knowledge, Science, Integration, and Transdisciplinarity 
Individual Human Talent: Seeing, Thinking, Evaluating, and Planning 
The Short-Term Orientation of the Free Market System and Corrections by the State 
Children and Artists, Copyright and Royalties: How the Market Deals with Cultural Entities 
The "Maxwell Fund" and the "Human Rights Fund" 
Developing Humanity’s Mind and Body 
The Importance of Transdisciplinarity: Idealization and the Modesty of Science 
Variety, Potency, and Robustness versus Efficiency, Uniformity, and Yield 
The Lion and the Profiteer: Dioxin and Health 
The Running and Stumbling Society: Permanence of the Exceptional, War and Peace 
Actuality, Potentiality and the Nature of Reality 

KNOWLEDGE INTEGRATION STRATEGIES 
The Two Great Metaphysical Strategies: Instantiation and Emergence 
The Social Epistemology of Instantiation and Emergence: Realism versus Constructivism 
Historical Conditions for Knowledge Integration 
The Future of Knowledge Integration: Identifying and Overcoming the Obstacles 

EDUCATION FOR SUSTAINABILITY 
Introduction: Education for Sustainability 
The Ecological Imperative 
Education and Sustainability: Problems and Obstacles 
Education for Sustainability: the Evolution of a Concept 
Growing Momentum for Educational and Cultural Change 
The Content and Structure of this Theme 

203



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

EDUCATIONAL SYSTEMS AND THE WORLD: STRUGGLE AND CONNECTION IN 
CONTEXTUAL DEVELOPMENT 

THE AIMS OF EDUCATION IN AN AGE OF STASIS AND CHANGE 
The Role of Theory in the Aims of Education 
The Liberal Tradition 
Competing Analysis of Educational Aims 
Interdependence of Educational Aims 

EDUCATION, SUSTAINABILITY AND ENVIRONMENTAL ECONOMICS 
Utilitarian and Duty-Oriented Approaches to Environmental Issues 
The Ecological Problem 
The Limits of Gross Domestic Product (GDP) as a Measure of Well-Being 
Sustainable Economies 
Moving to a Steady-State Economy 

THE POLITICS OF LEARNING AND SUSTAINABLE DEVELOPMENT 
The Technocratic Perspective 
The Paradigm Shift Perspective 
Task-based Perspectives: Social, Environmental and Educative 
The Globalisation Perspective 
The Segments Perspective 
The Metaphorical Perspective 
The Pragmatic Perspective 
Some Commonalities 

SOCIAL AND CULTURAL ISSUES IN EDUCATION 
Education as the Transmission of Culture 
Formal Education: The School 
Literacy and the Nation-State 
Potential of Education Systems and the Future 

POLICY, PLANNING AND MANAGEMENT IN EDUCATIONAL SYSTEMS : ESSENTIAL 
ELEMENTS IN THE ACHIEVEMENT OF EDUCATION FOR SUSTAINABILITY 

Policy 
Planning 
Management 

PROFESSIONAL KNOWLEDGE OF EDUCATION 

EDUCATION, TRADITION, HISTORICAL KNOWLEDGE AND SUSTAINABILITY 
What is the role of tradition in the creation of a sustainable culture and educational 
system? 
What is the role of historical knowledge? 
What is the relationship between tradition and history? 
What should be the role and function of history and tradition in the educational system? 

KNOWLEDGE OF THE FUTURE AND THE ROLE OF INSTITUTIONS IN CREATING 
ECOLOGICAL SUSTAINABILITY 

Global Protests 
Individualism and Ethnocentrism 
Rights of Future Generations 
Energy Sustainability 
Paying for Externalities 

204



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Shifting to a New Mode of Agriculture 
Implications for Schools 
Students as Citizen Planners 
Designing a World Future 

CULTURAL KNOWLEDGE FOR THE PRESENT AND THE FUTURE 
Cultural knowledge 
Educating for dominant cultural knowledge 
Community 
Ecological solution finding 

ESSENTIAL EARTH LEARNING CONCEPTS FOR TEACHERS AND STUDENTS 
Essential Concepts 

FORMAL STRUCTURES OF MODERN EDUCATION 

EARTH ETHICS, EARTH LITERACY, AND THE COMMUNITY COLLEGE 
The Community College Context  
The Obligations  
The Case of Miami Dade College 
Earth Literacy 
Earth Ethics 
Earth Ethics Institute 
The Next Steps  

SUSTAINABILITY AND UNIVERSITIES 
Promotion of Sustainability in Universities  
Progress in Campus Operations  
Progress in Curriculum  
Engagement with the local community  
Research in the Field  

THE RED QUEEN EFFECT: ROLES FOR ADULT EDUCATION IN SOCIAL 
SUSTAINABILITY 

The Learning Connection 
Existing Demands for Learning 
Learning for Sustainability 
Differential Demand and Differential Sustainability 
Provision of Learning Opportunities 
Harnessing the Red Queen 

EDUCATION, LIFELONG LEARNING AND LEISURE 
Aims of Education 
Ancient Origins of Education and Leisure 
Modern Conceptions of Education and Leisure 
Education for Leisure 
Cultural Continuity 
Barriers to Education for Sustainability 
Leisure, Education and Sustainability 

HOLISTIC EDUCATION 

HOLISTIC EDUCATION: LEARNING FOR AN INTERCONNECTED WORLD 
Historical Roots of Holistic Education 

205



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Holistic Learning 
Examples of Holistic Education 

THE ECOLOGICAL AND ENVIRONMENTAL DIMENSIONS OF THE HOLISTIC 
CURRICULUM 

The nature of curriculum 
Paradigm tensions 
The ecological dimension 
Curriculum schemes 
Curriculum as part of the whole 
Reorienting curriculum 
A connective pattern - curriculum, learning and sustainability 

EDUCATION FOR SUSTAINABLE DEVELOPMENT: CHALLENGING THE PRINCIPLES OF 
MODERNIZATION 

EDUCATIONAL POLICY AND PRACTICE FOR SUSTAINABLE DEVELOPMENT 
From Environmental Education to Education for Sustainability: A Troubled History 
Education for Sustainability: A Troubled Present 
Worrying Evidence 
Reorienting Schools for Sustainability 

DEVELOPMENT,EDUCATION AND GRASSROOTS MOVEMENTS FOR SUSTAINABILITY 
AND ENVIRONMENTAL JUSTICE 

The Genocidal Nature of Development 
The Rise of the Alien National Pattern (and Genocide) in Europe 
The State and the Market Function of Compulsory Schooling 
Compulsory Schooling as Cultural Genocide 

EDUCATION POLICY AND GENDER ISSUES: A SUSTAINABILITY PERSPECTIVE 
Exclusion from Education 
Policy 
History of International Conferences and Conventions Related to Education 
Education and Development 
Gender and Education 
Equity and Equality 
The Link between Education and Sustainability 
Thresholds of Education and Sustainability 
What is Education for Sustainability 
Societal Barriers to Literacy and Schooling 
Women and Adult Literacy Programs 
Recent Progress and Lessons Learned 

A COMPARATIVE STUDY OF CULTURAL CONSERVATION AMONG MINORITY 
GROUPS: THE BASQUES AND SUSTAINABLE ETHNICITY IN AN AGE OF 
GLOBALIZATION 

The Fluid Nature of Nationalism and the Creation of the Rural 
The Case for the Basque: Globalization and the Struggle for Rural Identity 
Economic Backwardness – The Basque Example 
Modernization: the Basque Response 
Schooling and Politics – Preserving the Basque Language 
Lessons for and perhaps from Present Basque Nationalism 

206



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

INDIGENOUS AND NEOTRADITIONAL KNOWLEDGE SYSTEMS AND THEIR ROLE IN 
CREATING AND MAINTAINING ECOLOGICAL SUSTAINABILITY 

Indigenous and Neotraditional Knowledge 
The Development of Alternative Knowledge Systems 
Sustainable Development 
Traditional Ecological Knowledge 
Effects of Globalization on Indigenous and Neotraditional Knowledge Systems 
Valuing and Protecting Alternative Knowledge Systems 
The Role of IKS in Development and Education 

EDUCATION, THE INDIVIDUAL, AND CONSUMERISM 
Technology in Education Reinforces Consumerism 
Consumerism Targets Students 
Globalization of Consumerism 
Individualism Leads to Consumerism 

MASS MEDIA AND INFORMATION TECHNOLOGY IN EDUCATION 
Communication and Development 
Electronic Media and Open and Distance Education 
Challenges for Media Use in Open and Distance Learning 
Concluding Considerations: Comparing Media Use in Differing Contexts 

CULTURE, CIVILIZATION AND HUMAN SOCIETY 
Basics 
Cultural Histories 
Memory 
Time 
Today in the Clothes of Yesterday 
Languages and Concepts of Culture 
Cultures and Civilizations 
Human Societies 
Powers and Everyday Life 

THEORY AND HISTORY OF CULTURE 
Culture - phenomena, objects of investigation, and concepts 
Cultural theories 
Disciplinary views on culture 

FOUNDATIONS AND CHARACTERISTICS OF CULTURE 
Characteristics of Culture 
Material Culture 
Intellectual culture 
Culture as social organization 
The value of culture 

CULTURE AS A MANIFESTATION OF HUMAN ACTIVITY 
Culture: The Human Way of Life 
Origins of Culture 
Nature, Human Action, and Culture 
Culture and Cultures 

SORTING OUT CULTURE BY TYPE OR OTHERWISE - TOWARDS A BETTER 
UNDERSTANDING OF CULTURE AND INTERCULTURAL RELATIONS 

207



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

An ontological inventory of culture 
The concept of culture and its delimitation 
The cosmic influence on civilisation 
Identification patterns of culture 
To leave a living name behind 
Culture building 

INTERPRETATION OF SYMBOLS 
Philosophy of Symbolic Forms 
The Philosophical Analysis of Language and Text: Hermeneutics 
Textual Content Analysis 

CULTURAL HERITAGE 
Cultural heritage as a discipline not an inheritance 
Cultural heritage - impersonal social and historical rules 
Every human society has its own discipline at the micro and macro level 
The perpetuation of a discursive and a non-discursive practice 
Stabilization and innovation - fossilization and anarchy 
Cultural heritage as a resource of a community and of humanity 
The political uses of the cultural heritage 

DIVERSITY AND UNITY IN THE CULTURAL HERITAGE OF PEOPLES, STATES AND 
HUMANITY 

Brief history of concept of cultural unity from Herder to Lenin 
Historical definitions of cultural diversity 
Contemporary definitions of culture 
Hybrid cultures 
Promoting a culture of mutual respect for cultural difference 
Introduction 

TRADITIONS, INNOVATIONS AND DISCONTINUATIONS IN THE DEVELOPMENT OF 
CULTURE 

Tradition 
Innovation 
Discontinuities 

PROTECTION OF CULTURAL HERITAGE AS SOCIAL, POLITICAL AND ECONOMIC 
ISSUES 

Museums 
Social Dimensions 
Political Dimensions 
Economic Dimensions 

MASS CULTURE, POPULAR CULTURE AND CULTURAL IDENTITY 
Traditional Folk Culture, popular culture and commercial mass culture 
Globalization and commercial mass culture 
Identities within a global commercial mass culture 
Identities against a global commercial mass culture 

CULTURE IN CONTEMPORARY CIVILIZATION 
The Role of Custom and Tradition in Contemporary Civilization 
High and Popular Culture 
Multicultural and multi-ethnic societies 

208



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Cultural diversity and globalization 
Culture and Identity in Modern Civilization 

MODERN AND TRADITIONAL CULTURES 
Point of Differences 
Do Traditional Cultures Exist? 
Opposition between Traditional and Modern Cultures in Western Discourses and Practices 
Opposition between Traditional and Modern Cultures in Post-colonial Discourses and 
Practices 

IMPERIALISM, RESISTANCE, AND CULTURE 
What is Imperialism? 
What is Culture? 
Western Imperialism as an Offspring of Culture 
Resistance and Defensive Cultures 

STRUCTURE OF CULTURE AND COMMUNICATION FORMS 
Contingent structures and essentials in the phenomenon of culture 
Structures in the concept of culture 
Structures of culture in action 
Communication forms 

KINDS, FORMS AND ATTRIBUTES OF CULTURAL ACTIVITY 
Creation and Perception of aesthetic objects 

CULTURAL INTERACTION 
Knowledge 
Monuments 
Tones, Images, Narrations, and Scripts 
Forms 
Distributions 
Frames 
Perspectives 

LOCAL CULTURES AND GLOBAL DYNAMICS 
The impact of colonialism and globalization on local and national cultures 
Dissipative structures in global economic and cultural relationships 
The social and cultural costs of globalization 

CULTURAL EXCHANGE 
Belief systems, Law and Custom 
Philosophy, Art and Science 

WEST/EAST AND NORTH/SOUTH DIALOGUE OF CULTURES INTERCULTURALITY 
AND COMMUNICATION 

The Concept 
The Term 
The Development 
The Applied Semiotics of Intercultural Communication 

GLOBAL INFORMATIONAL FLUXES AND NATIONAL CULTURAL VALUES 
The Information Society 
Telecommunication Culture and Its Impact on Society 
Information Globalization and National Cultures 

209



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

CULTURAL INTEGRATION AND NATIONAL ORIGINALITY OF CULTURES 
Some Basic Issues 
Cultural Integration and Differentiation 
Culture in the Paradigm of Globalization 

TWENTIETH-CENTURY PERSPECTIVES ON CULTURE 
The roots of modernity: Darwin, Marx, Nietzsche and Freud 
Concepts of culture in biology and anthropology 
Culture and the material processes of production 
Culture and the loss of stability and certainty 
Culture and the taming of the unconscious 
Poststructuralism, Postmodernism, Chaos theory 

CULTURE AND SUSTAINABLE DEVELOPMENT 
Backflash 
The development haggle 
New Global Ethics 
Which culture for whom ? 
The status of indigenous cultures within sustainable development 

ECOLOGY OF CULTURE 
Organism and Environment 
Ecological Constraints of Human Cultural Evolution 
The Human Impact 
Applied Ecology, Culture, and Bioethics 

CULTURE AND THE ENVIRONMENT 
The challenge 
Risk research and communication conflict 
Water talk an African field study 
Objectives 

CULTURAL CHANGE PHENOMENA 
Tradition as collective memory 
Notions as forces in cultural history 
Traditions vs. innovation theories 

HUMAN ECOLOGY 
Definitions and Interpretations 
Disciplinary Approaches and Interpretations 
Prospects and Future Directions 

SUSTAINABILITY: AN ECOLOGICAL AND SOCIOCULTURAL NECESSITY 
Uncertainties and Risks 
Development and Sustainability 
Globalization and Localization: A Tandem Process 
Inequality and Exclusion 
Quest for Identity 
Governance 
A Perspective: Management of Diversity 

BIO-POLICY, BIO-CULTURE:GLOBAL PRIORITIES FOR ENVIRONMENTAL 
PROTECTION 

210



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Introduction—a Bios Vision in Globalization 
Setting Global Bio-environmental Priorities 
Bio-culture—Moving beyond Sustainable Development 
Bio-assessment of Technology 
Bio-economics—Redefining the Concept of Profit 
A Three-Dimensional Approach to Economic Theory 
Green Salary—New Employment Opportunities 
Genetic Banks—Saving the Wealth of Biodiversity 
World Referendum—a New Pathway for Democracy 
Bank of Ideas—Mapping the Evolution of Environmental Awareness 
Bio-diplomacy—Investing in "Defense for Bios" 
Bio-legislation—Defending the Rights of Future Generations 
International Court for the Environment 
International Environmental Emergency Body 
Bioethics 
Bio-health 
Bio-history 
Bio-architecture and Urban Planning 
Bio-energy 
Bio-tourism 
Bio-education for a Global Responsibility 
Environmental Olympics—Bios Prizes—Athlos as an Intellectual Achievement 
Cease-fire 
Bio-peace—Global Harmony in the New Millennium 

LITERATURE AND THE FINE ARTS 
Non-Written History 
Myths and Literature 
The Institutions 
The Artists 
The Contemporary of the Non-Contemporary 
Changes and Transformations 
Modernizations 
Imagination and Cultures 
Creativity and the Knowledge Society 
Perspectives 

ARTISTS 
What is artist? 
The Relationship of the artist with the social field 
The Artist and Expression 

MEMORISTS 
Memorizing the face: Skulls and sculpture 
Memorizing the will of the gods 
Memorizing the heroes: ballads and epics 
Memorizing the kings: praise poems 
Memorizing the people: struggle poems 
Testimonies of victims of human rights violations 
Maps of memory 

211



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Dancing a memory 
The melody of a memory 
Mnemotechnic 
The relationship between raconteur and audience 

CREATORS 
Creation Myth 
Imitation (mimesis) 
Liberation of arts and artist 
Artist as genius and creator 
Artist, genius, creator, thinker 

VISIONARIES 
The behaviour of the visionary 
The artist as "insane" 
The divine origin of visionary art 

OUTSIDERS 
The position of the artist within society 
Typology of the Outsider 
Outsider-Organizations 
Outsider groups as artistic firebrands 
Outsiders by means of scandals 
Changing times 

NOMADS 
Anthropological definition 
Philosophical application 
Nomadic art in the past 
Nomadic art in the present 

AUDIENCE IN THE ARTS 
Types of Audience and Fields of Audience Studies 
An Example of Readership Studies 

TYPOLOGY OF AUDIENCES 
Audiences 
Attributes 
Relevance in a redefined global Context 
Towards a new Typology of Audiences 

INFLUENCES OF AUDIENCES ON THE ARTS 
Post-Romantic Conception 
Art, Artistic Field and the Role of Audiences 
Typololgy of Audiences and Mode of Influence 
Influence through Reception 

POWER-STRUCTURES 
Culture and political power in the past 
Culture and economic power in the past 
Culture and the state: State funding and control 
Culture and the media 
Culture and the market 

212



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Religious censorship 
Political censorship 
Entartete Kunst and political correctness: using the people to control the arts 

DISTRIBUTORS AND ORGANIZERS 
The cultural public and its relationship to the artist 
Producers 
Distributors 
Organizers 
Collecting art and making it available 
The Internet 

EDUCATION 
The benefits of the arts 
The concept of taste 
Imagination 
The aesthetic experience 
Art education in general 
Art as subject of education in schools and colleges 
Classifying arts according to their mediums 
Music Education 
Art Museums 
Art Galeries on the Web 
The Paul Getty ArtsEdNet 
Arts education for our modern world 

MEDIA 
Basic Media 
History of the Media 
Aesthetics of Media 

TONE 
The special apparatus to produce speech sounds 
The psychology of sound processing in humans 
Expressive functions of tone 

IMAGE 
Image as Sign 
Image and Mediation 
Image as Artifact 
Techno(logical) Image 
Image as Idea 
Verbal Image 

SCRIPT 
Types of writing systems 
The history of scripts 
The uses of script 
Ease of learning 
Beautiful writing: calligraphy 

COMMUNICATION FORMS 
What is Communication? 

213



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Direct Communication 
The need for Mass Communication 

DIRECT COMMUNICATION 
Communication in face to face situations 
Body language and ritual communication 
Social constraints 
Distant communication: Letters 
Distant communication: telegraph, telephone, wireless telephony 
Distant communication: e-mail and chatting 
Privacy of direct communication 
Official languages, dominant languages, lingua franca 
Visual Communication: Fashion, Implements 
Music as communication 

MASS COMMUNICATION 
From communication "in real life" to communication in mass media 
Globalization of communication 
Mass communication in religion 
Mass communication in politics 
Mass communication and the arts 
The convergence of media 

MARKET AND ART PROCESSES 
The transition from patronage to the market in works of art 
The nation state, its common language and culture, as a unified market for art 
The market at the turn of the nineteenth to the twentieth century 
Art market in America, mass media 
Socialist control of art 
The challenges of the 21st century 

ART -CENTRES AND TRANSNATIONAL PROCESSES 
Hybridity and new internationalism 
Movements of informal networks 
Geocultural perspectives and new art-centres 

THE ARTS AND GLOBALIZATION 
Reevaluation of values and reinvention of identity 
"World Literature" and Globalization 
Global and Local: A Typology of Arts 

FUNDAMENTAL ECONOMICS 
Introduction and Overview 
Macroeconomics of Demand and Supply 
Partial Equilibrium: the Marshallian Approach 
Productive Efficiency 
General Equilibrium 
Market Failure 
Cournot-Nash Equilibrium 
Dynamic Analysis 

WALRASIAN AND NON-WALRASIAN MICROECONOMICS 
Walrasian Transactions: Excess Demand 

214



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Non-Walrasian Transactions: Effective Demand 
Applications 

STRATEGIC BEHAVIOR 
Examples of Games 
The Strategic Form 
Nash Equilibrium 
The Tragedy of the Commons 

THE ECONOMICS OF BARGAINING 
Bargaining Situations and Bargaining 
The Nash Bargaining Solution 
The Rubinstein Model 
Risk of Breakdown 
Outside Options 
Inside Options 
Asymmetric Information 
Repeated Bargaining Situations 

ECONOMIC EXTERNALITIES 
Direct Externalities 
Indirect Externalities 
Measuring Externalities 

PUBLIC GOODS 
What are Public Goods? 
Voluntary Contributions 
The Model 
Efficient Public Projects 
Inefficiency of Competitive Equilibrium 
Inefficiency of Benefit Taxation 
Groves Mechanisms 
Extensions 

MACROECONOMICS 
Styled Facts on Economic Growth 
A basic model of physical and human capital accumulation 
Non-convexities and the role of initial conditions 
Taxation policies and economic growth 
Expectations and economic growth 

MACROECONOMICS: A HISTORICAL PERSPECTIVE 
Scope of Macroeconomics 
The Keynesian View of Unemployment 
Money, Keynes, and the Classics 
New Classical Macroeconomics 
Other Developments 

THE NEW GROWTH THEORY 
What is Knowledge? 
The Adoption Models 
Invention Models 
Education and Growth 

215



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

OVERLAPPING GENERATIONS MODELS 
Samuelson’s canonical example of an OLG model 
Existence and efficiency of competitive equilibria 
Competitive equilibria with fiat money 
Intergenerational transfers and trust 
Concluding remarks on future research 

MONEY: IN TRANSACTIONS AND FINANCE 
The Scope of this Article 
What is Money? 
What Money Does 
Efficiency and Exchange 
An Economy without Money 
Medium of Exchange 
Store of Value 
Properties of the Monetary Instrument 
Banks and Banking: Monetization of Capital 
Central Banking 

FINANCIAL MARKETS 
Pricing and Hedging 
Optimal Portfolio-Consumption Choice 
Financial Markets Equilibria 
Term Structure 

DECISION MAKING UNDER UNCERTAINTY 
Expected Utility 
Sequential Decision Making 
Games as Multi-Person Decision Theory 
Uses and Extensions 

DEVELOPMENT ECONOMICS 
Defining Development 
The Solow–Swan Model 
Pioneers and Latecomers in Historical Perspective 
Growth and its Sources since 1950 
Climate and Development 
The Long-term Prospects 

SUSTAINABLE GROWTH 
Sustainable Growth: Concepts and Framework 
Economic Growth Without Environmental Factors: A Basic Model 
Sustainable Growth With Nonrenewable Resources 
Sustainable Growth With Environmental Decay 
Alternative Criteria for Intertemporal Optimality 

ENVIRONMENTAL ECONOMICS AND GLOBAL WARMING 
Global Warming 
Global Warming and Economic Theory 
Global Warming and Intergenerational Equity 
The International Fund for Atmospheric Stabilization 
Social Overhead Capital 

216



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Natural Environment as Social Overhead Capital 
Optimum Provisions of Social Overhead Capital 
Sustainability and the Agricultural Commons 

ENVIRONMENTAL ISSUES FOR DEVELOPING ECONOMIES 
Economy—Environment Relationship 
Environmental Capital Base and Environmental Crisis 
Population and Environment 
Economic Growth and Environmental Quality 
Development Process and Sustainability of Environmental Resource Base in Developing 
Economies: Soil, Water, Forestry, and Biodiversity 
Exhaustible Resources and Sustainability of Development Process in Developing 
Economies 
Sink Limitation 
Trade and the Environment 
The Concept of Sustainable Resource Use: Sustainable Accounting and Collective Action 

ECONOMICS OF ENVIRONMENTAL REGULATION 
A Lake Management Problem 
Uncertainty, Values, Political Considerations, Regulatory Costs 

RENEWABLE RESOURCE MANAGEMENT 
Four Bioeconomic Models 
Special Cases: Fisheries, Forestry, and Groundwater 
Impediments to Resource Management 

RELIGION, CULTURE, AND SUSTAINABLE DEVELOPMENT 

RELIGION, VALUES AND SUSTAINABLE DEVELOPMENT 
Values, interests, habits 
Human values 
Moral Values 
Religious values 
Secular Values 
Values and sustainable development 
Conclusion 
Intoduction 

RISK SOCIETY, SUSTAINABLE DEVELOPMENT AND RELIGION 
Introduction 
Risk Society Thesis 
Risk Society and Sustainable Development 
Sustainable Development and Religion 
Risk Society and Religion 
Conclusions 

SUSTAINABLE DEVELOPMENT AND NATIONAL GOVERNANCE: THE CHALLENGES AHEAD 
Sustainability and National Governance 
Principles for National Governance 
National Laws and Institutions 

HISTORY OF ENVIRONMENTAL LAW 
Introduction: the purpose of environmental law 
Roots of environmentalism 

217



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The modern environmental movement 
The rise of modern environmental law 
The fundamental principles and characteristics of modern environmental law 

CONSTITUTIONAL LAW 
Non-Constitutionalism—Not Then, Not Now, Not Ever? 
First Generation Environmental Constitutionalism—Form without Substance? 
Second Generation Constitutionalism—A New Direction? 

SOVEREIGNTY OVER, OWNERSHIP OF, AND ACCESS TO NATURAL RESOURCES 
Sovereignty Over Natural Resources 
Ownership of Natural Resources 

CONSERVATION AND UTILIZATION OF NATURAL RESOURCES AND COMMON SPACES 
Own Natural Resources 
Shared Natural Resources 
Common Spaces 

LAWS GOVERNING FRESHWATER AND GROUND WATER POLLUTION 
General Themes in Water Pollution Control Law 
Major Legal Approaches to Water Pollution 
Common Law Approaches to Water Pollution 
Statutory Approaches to Water Pollution 
Source Controls 
Ambient Environmental Quality Standards 
Land Use Controls 
Market and Other Economic Approaches 
Education 
Public Information 

TOWN AND COUNTRY PLANNING IN THE UNITED KINGDOM 
The Theory of Government and Institutional Politics: A Brief Comparative Sketch 
Plans and Planning: The Plan as Guideline/The Plan as Law 
Planning Permission vs. Development Rights: The Chasm 
Zones: Exception to the Planning Permission Doctrine 
Planning Gain (Obligations) and Land Development Conditions 
Taking and Compensation 
New Towns 
Preserving Open Space 
The Role of Infrastructure: Transportation Planning and Development 
Public Participation 

LAWS GOVERNING FORESTRY 
Introduction: Ownership and Jurisdiction 
International Law 
National Law 
Market Certification 

BIODIVERSITY CONSERVATION AND ENDANGERED SPECIES PROTECTION 
The Decline in Biological Diversity 
A Regulatory Framework for Biodiversity Conservation 

ENVIRONMENTAL CONFLICT RESOLUTION: SUITS 

218



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Legal Mechanisms Available to Conserve and Protect Pacific Salmon and Their Habitat 
Enforcement 
Strategic Considerations in Environmental Suits 
Thoughts for the future 

PEACE CULTURE REQUIRED FOR SUSTAINABLE GLOBAL DEVELOPMENT 
Introduction: The Necessity of a New Peace Culture 
Research: Facing the Challenge of Cultural Globalization 
Repairing the World Through Culture and Literature 
The Media: The Need and the Will to Change 
Cultural Aspects of Conflicts: Conflict Resolution through Culture 
Women—Allies of Peace 
International Forum for The Culture of Peace (IFLAC) 
Education: Telecommunications and the Arts 
Future Directions 

WOMEN IN PURSUIT OF PEACE 
Peace as a Woman and a Mother 
Women and Peace Education 
Women and the Innovative Peace Culture System (PCS) 
Women’s World TV Satellite Peace Network (WSPN) 
The Importance of Non Governmental Organizations (NGO’s) 
Women Organizations for Peace - Lena: The Bridge 
The UN Coalition of Five "Women for Peace" Organizations 
The Afghan Women's Organization – "Sada" 
Women’s "Peace Culture System" Revolution 

UNIVERSAL OBSTACLES TO PEACE EDUCATION 
The spectrum of peace definitions: meanings and implications 
Peace: education 
The critics of peace education 
Answering the critics 
Obstacles of peace education 

PEACE EDUCATION: DEFINITION, APPROACHES, AND FUTURE DIRECTIONS 
What is Peace Education? 
Goals for Peace Education 
History of Peace Education 
Difference between Peace Education and Peace Studies 
Peace Education as a Strategy to Achieve Peace 
Peace Education for the Twenty-First Century 

IMPORTANCE OF A LITERATURE AND A CULTURE OF PEACE 
Global Society 
Concept of Peace 
Systematic Transmission of Culture 
Non-Systematic Transmission of Culture 
Importance of a Literature and a Culture of Peace 

PEACE THROUGH LITERATURE AND CULTURE--- AN ORIENTAL PERSPECTIVE 
A brief analysis of terrorism vs. peace 
A brief review of occidental revelation on peace 

219



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

An oriental perspective on peace 
The integrated power of literature, arts and culture on peace 

HUNGERING FOR PEACE 
Abundance and Scarcity: How Did Things Get This Way? 
Oases of Health and Peace 
Real Threats to Our Health and Well-being 
What Can Be Done? 

CREATING PARTNERSHIP ORGANIZATIONS 
Unpacking the Patriarchy and Moving Into Partnership 
The Partnership Alternative 
Organizational Partnerships: The Living Proof 
The Patterns and Paradox of Power 
Leadership in a Partnership Context 
Building the Partnership Community 
Changing the Story 

A HERO FOR THE TWENTY-FIRST CENTURY 
Exploring Perspectives about Heroes 
Exploring the Hero in Ancient Cultures 
Exploring Heroes during the Time of the African Slave Trade 
Exploring Heroes in a Time of Global Turbulence 

REGENERATING, RENEWING, REVIVING THE HEART OF HUMAN SOCIETY 
Genesis Relived 
The wounded heart 
Terminating life 

PEACE EDUCATION THROUGH LITERATURE 
Peace, Education and Literature 
Education of Morality and Peace 
Peace Education through Literature 

PROMOTING A CULTURE OF PEACE 
Defining Peace as Absence 
Proclaiming Peace as Presence 
Exploring Thematic Expressions of Peace as the Presence of Justice 
Transforming Paradigms for a Culture of Peace 

PEACE HUMOR 
Therapeutic and Stress Reduction Humor 
War Environment and the Cold War Era During a Period of Peace 
Why Humor, Laughter and Jokes 
Peace Humor 
War, Black, Aggressive and Sick Humor 
Eccentric, Surreal, Nonsense, Ludicrous and Alternative Humor 
Approaches to Peace Studies and Peace Education 
Ideas on how Peace Themes can overcome Pessimism 
The Peace Process in an Increasingly Disorderly World 
Peace Humor and Future Prospects 

DIGNITY: CORNERSTONE OF THE CULTURE OF PEACE 

220



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Governance toward a Culture of Peace: A Vision? 
What can the Family Contribute to the Culture of Peace? 
The United Nations and the Culture of Peace Mandate? 
The Case for Dignity in Peace 
Women, N.G.O.’s and a Culture of Peace 
Coming back to Family and Dignity 
Empowering Women for a Culture of Peace 
Becoming Residents of Culture of Peace: The Will 
From Vision to Reality 
Revolution of Heart: A Society Living for the Sake of Each Other 

HUNGERING FOR PEACE PART II: THE ONGOING WAR AGAINST HUNGER 
What is Hunger? 
Hunger and Malnutrition 
Hunger Demographics 
Causes of Hunger 
Consequences of Hunger 
Searching for Solutions 
What Can Each and Every One of Us Do? 

CONFLICT CARE: PREVENTIVE-CURATIVE-RECUPERATIVE DIMENSIONS 
Conflict as GOD 
Peace – Health Isomorphism 
Conflict – Attack/Accident/Ailment Isomorphism 
Preventive Aspects 
Curative Aspects 
Recuperative Aspects 

NONKILLING GLOBAL SOCIETY 
Toward Nonkilling Global Society 
Is a Nonkilling Society Possible? 
Capabilities for a Nonkilling Society 
Implications for Political Science 
Problem-Solving Implications 
Institutional Implications 
Nonkilling Global Transformation 

USING PEACEFUL LANGUAGE: FROM PRINCIPLES TO PRACTICES 
Two concepts and their integration 
Four principles for Peaceful Language Users 
Practices for Peaceful Language Users 
Am I a user of Peaceful Language? a Checklist . 

VALUING PEACE 
Grounding a Culture for Peace with Justice 
Absorbing Personal Values Important for a Culture of Peace with Justice 
Adopting Public Values Important to a Culture of Peace with Justice 
Integrating Spirituality, Personal and Public Values, and Paradigms for Peace 

EQUALITY - DEVELOPMENT - PEACE WOMEN 60 YEARS WITH THE UNITED NATIONS 
Prologue – Women in the League of Nations 
The Founding Mothers of the United Nations 

221



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

New Dimensions in the UN – Economic, Social and Human Rights Issues 
Human Rights are Women’s Rights 
Women Going Global – Beijing Conference in 1995 
Celebrating Beijing+10 and Mexico City+30 
Epilogue – Will the World Change? 

RESOLUTION OF FAMILY CONFLICTS THROUGH LITERATURE 
Family 
Family Conflicts 
Communication in family life 
A new method to resolve family conflicts through Literature 

UNDERSTANDING NONVIOLENCE IN THEORY AND PRACTICE 
Difference between Peace and Nonviolence 
Different Roads to Peace 
Obstacles to Nonviolent Option 
Typology of Nonviolence (4 ‘P’s) 
Quadrant A – Principled/Personal 
Quadrant B – Pragmatic/Personal 
Quadrant C – Principled/Public 
Quadrant D – Pragmatic/Public 

TOWARDS A DEFINITION OF INTERCULTURAL DIALOGUE 
Towards a Definition of Intercultural Dialogue. 
Frameworks for Cooperation Between Cultural Communities 
Intercultural Dialogue for the Promotion of Social Attitudes Conducive to the Understanding, 
Appreciation, and Respect of Other Cultures. 
Development of Intercultural Dialogue in Education 
Promoting Intercultural Dialogue - The Role of Literature; The Media as an Instrument 

HISTORY: THE MEANING AND ROLE OF HISTORY IN HUMAN DEVELOPMENT 
The Meaning of History 
History and its Focus 
The Value of Historical Learning 
History in the Contemporary World 
The Relevance of Contemporary History 
History and Development 
History and the Future 

ROLE OF HUMAN SOCIETIES IN THE HISTORY OF THE BIOSPHERE 
Changing Ideas about Humanitys Place in the Biosphere 
Stages in Human Development 
The last 300 Years 

ENVIRONMENTALISM 
Historical environmentalism 
Contemporary environmentalism 

ROLE OF GENDER AND FAMILY IDENTITIES IN HUMAN HISTORY 
Definitions 
The History of Family 
The History of Gender 

222



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

MODERN APPROACHES TO THE TEACHING OF HISTORY 
What is history? 
The Origins of the Modern History Discipline in the West 
The Spread of Western History 
History from Below 

DEVELOPING DIALOGUES: THE VALUE OF ORAL HISTORY 
What is Oral History? 
Oral History and Development 
Community Differences and Community Participation 
Designing an Oral History Programme 
Selecting and Training Community Researchers 
Developing Dialogues 
Archiving and Disseminating Oral Histories 

LINGUISTIC ANTHROPOLOGY 

NON-HUMAN PRIMATES AND COMMUNICATION 
Primate Vocal Production Abilities 
Social Cognition 
Language Precursors in Non-human Primates 
Vocal Communication in Great Apes 

APE LANGUAGE STUDIES 
Early ape language research 
Two-way interspecies communication 
New methodologies 
Criticisms 

COMPARATIVE AND HISTORICAL LINGUISTICS 
Historical Overview 
Genetic Linguistics 
Typological and Areal Linguistics 

LANGUAGES IN CONTACT 
History of language contact research 
The foundations of the theory of languages in contact 
Terminology 
Contact linguistics 
Conflict linguistics 

ACQUISITION OF A FIRST LANGUAGE 

LANGUAGE SOCIALIZATION 
Beginnings of the Paradigm 
Theoretical Foundations 
Methodology 
Insights 
Relevance to Social Issues 

LANGUAGE AND CULTURE 
Cultural Definitions of Language 
The study of language and culture 
Learning Culture and Language 

223



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Language and Cultural Patterns of Thought 
Cultural Institutions and Language 
Language, Power, Difference 
Language, culture and technology 

GESTURE AS CULTURAL AND LINGUISTIC PRACTICE 
Recent approaches to gesture 
Gesture: What is it, and what is it not? 
Forms and meanings: universals, specifics, and etymologies 
Ideologies 

LANGUAGE, COGNITION AND THOUGHT 
Introduction and Basic Concepts 
Issues 
Approaches 

LINGUISTIC RELATIVITY AND SPATIAL LANGUAGE 
The Linguistic Relativity Paradigm: Genesis and Recent History 
The Linguistic Relativity Paradigm and Spatial Language 
Beyond Linguistic Relativity 
Cognition as Theory 

SOCIAL USE OF LANGUAGE (SOCIOLINGUISTICS) 
The deictic life of talk 
Interactional dynamics and social practice 
Language variation and language ideology 
Social hierarchy and linguistic identities 

LANGUAGE AND GENDER 
Gender as a communicative process 
Man-made language 
Women’s language? Difference vs. dominance 
Language reform 

LANGUAGE SHIFT AND MAINTENANCE 
Structural Functional Tendencies in Language Shift 
How Does Language Praxis Emerge? 
Language Shift and Linguistic Ideology 
Language Maintenance and its Relationship to Shift 
On the Advocacy of Language Maintenance: Some Generalizations 
Relevance of Language Shift and Maintenance Studies for Theoretical and Human 
Concerns: Concluding Remarks 

HISTORY OF LINGUISTIC ANTHROPOLOGY 
The First Paradigm: The Boasian Tradition 
The Second Paradigm: The Ethnography of Communication and the Birth of Sociolinguistics 
New Directions of Research: Language Socialization, Indexicality, and Heteroglossia 
A Third Paradigm: Language as a Flux of Indexical Values 

APPLIED LINGUISTIC ANTHROPOLOGY 

MULTILINGUALISM AND LANGUAGE PLANNING 
Multilingualism 
Language planning in historical perspective 

224



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Language planning as a discipline 
Terminological difficulties 
Language minorities 
Language planning research: outlook 

LANGUAGE AND EDUCATION 
Theorizing Language and Power 
Past Trends 
Future Trends 

DOCUMENTING ENDANGERED LANGUAGES AND MAINTAINING LANGUAGE 
DIVERSITY 

Language Endangerment and Endangered Languages 
Language Documentation and Maintenance 

LINGUISTICS: NATURE, HISTORY, SCOPE AND BROAD APPLICATIONS 

PHONETICS 
Articulatory phonetics 
IPA notation 
Acoustic phonetics 
Auditory phonetics 
Instrumental measurements and experiments 
Suprasegmentals 
Practical applications of phonetics 

PHONOLOGY 
The basic notions of phonology 
Phonological theories and models 

SYNTAX 
Basic syntactic concepts 
Syntactic units 

SEMANTICS 
Lexical Semantics 
Sentence Semantics 
Formal Semantics 
Dynamic Semantics (DS) 
Further Semantics 
Introduction 
Conclusion 

SOCIOLINGUISTICS 

SOCIOLINGUISTIC VARIATION AND CHANGE 
Sociolinguistics and the Study of Variation and Change 
Methods for Studying Variation and Change 
Linguistic Constraints on Variation 
Social Dimensions of Variation 
Directions in the Sociolinguistic Study of Variation and Change 

SIGN LANGUAGES 
The visual-gestural nature of sign languages 
The grammar of sign languages 

225



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The sociolinguistics of sign languages 
The acquisition of sign languages 
Sign bilingualism 

PIDGINS AND CREOLES 
Some general properties of pidgins and creoles 
Pidgins: Incipient communication 
Creoles: Expansion, stabilization and variability 
Theoretical models and current trends in PC studies 
The (post)creole continuum and decreolization 
New trends 
Conclusion 

CODE-SWITCHING 
Definitions and terminology 
Various approaches to studying code-switching 
Attitudes toward code-switching 
Conclusion 

COMPUTATIONAL LINGUISTICS 
What is Computational Linguistics 
Automatic text processing 
Applications 
Infrastructural Language Resources 
NLP in the global information and knowledge society 
Future perspectives 

COGNITIVE LINGUISTICS 
Cognitive Linguistics: Core Concepts 
The Embodiment of Meaning 
Domains and Idealized Cognitive Models (ICM) 
Metaphors 
Meaning and grammar. The cognitive basis of grammar 
Construction Grammar and Radical Construction Grammar 
Conclusion 
Introduction 

FORENSIC LINGUISTICS 
Forensic Linguistic 
History and development of Forensic Linguistics to the present 
Summary of the Development of Forensic Linguistics 
Forensic Linguistics in the Justice System 
Forensic Phonetics 

LANGUAGE TEACHING METHODOLOGY AND SECOND LANGUAGE ACQUISITION 
Language teaching methodology 
Second language acquisition (SLA) 

ECOLINGUISTICS 
Theoretical basis of ecolinguistics 
Ecology as Metaphor – the Haugenian paradigm 
Language, Nature and environment – the Hallidayan paradigm 
Applications and future trends 

226



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Conclusion 

THE ART OF LEXICOGRAPHY 
Definition 
The History of Lexicography 
Lexicography and Allied Fields 
Typological Classification of Dictionary 
Electronic Dictionary 
Groundwork for Dictionary Making 
Dictionary Making: General Dictionary 
Conclusion 

CORPUS LINGUISTICS: AN INTRODUCTION 
What is a Corpus? 
Salient Features of Corpus 
Types of Corpus 
Issues Related to Written Corpus Generation 
Process of Written Corpus Generation 
Functional Relevance of Corpus 
Conclusion 

HISTORICAL EVOLUTION OF WORLD LANGUAGES 
Models of language spread 
Language families in the Old World 
Language families in the New World 
Recent history 
Conclusion 

MANAGEMENT 
Management Organizational Structures 
Program and Project Management 
Cost Estimation Methods, and Work and Cost Breakdown Structures 
Human and Cognitive Factors in Management 
Management, and Knowledge Management and Complex Adaptive Systems 

SOCIOLOGY 

PHILOSOPHY AND WORLD PROBLEMS 

WESTERN PHILOSOPHY AND THE LIFE-GROUND 
The Life-Ground in Western Philosophy Via Negativa 
The Life-ground in Western Philosophy Via Positiva 
Conclusion 

LIFE RESPONSIBILITY VERSUS MECHANICAL REDUCTIONISM: WESTERN WORLD-
VIEWS OF NATURE FROM PANTHEISM TO POSITIVISM 

The modern Western idea of ‘the natural world’ 
Other cosmological patterns 
The Biblical view of the world 
Ancient Greek science and philosophy 
The mediaeval world-view 
The impact of the ‘mechanistic’ universe of Newtonian science 
The distinctiveness of life and some recent developments 

227



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

MODES OF REASON 

LOGIC, PHILOSOPHY OF SCIENCE AND THE QUALITY OF LIFE 
Logical Foundations 
Philosophy of Science 
Scientific Significance 
Theory and Observation 
Discovery and Growth 
Explanation 
Induction 
Probability 
Utility 
Social Responsibility 
Quality of Life 

THE PARADIGM WARS: COMPETING MODELS OF UNDERSTANDING 
Introduction 
The Possibility of Understanding 
Naturalism 
Opposition to Naturalism 
Methodological Debates 
Kuhn’s Paradigms 
Theory-Methodology Interaction 
Social and Political Factors 
Social Constructivism 
Science and Values 
Values and Understanding 

WHY NOT SOCIALISM? 
The Camping Trip 
The Principles Realised on The Camping Trip 
Is the ideal desirable? 
Is the Ideal Feasible? Are the Obstacles to it Human Selfishness, or Poor Social 
Technology? 
Market Socialism 
Coda 
Epilogue 

PHILOSOPHY, HUMAN NATURE, AND SOCIETY 
The Divine Grounds of Social Hierarchy: Greek Metaphysics 
Medieval Christian Metaphysics and Moral Philosophy: Aquinas 
Divine Indifference and Human Power: Spinoza 
Social Freedom as a Historical Project: Kant, Hegel, Marx 
The Unifying Principle of Critical Social Philosophy 

HUMAN NATURE FROM A LIFE-GROUNDED PERSPECTIVE 
The Philosophical Development of a Life-Grounded Conception of Human Nature 
The Deconstruction of Essentialist Concepts of Human Nature 
Human Nature From a Life-Grounded Perspective 

LIFE-BLIND LIBERALISM AND LIFE-GROUNDED DEMOCRACY 
Conceptual Framework: Value Systems and Grounds of Social Morality 

228



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Property Rights versus Needs in the Development of Liberal Capitalism 
What Liberal Democracy Leaves Out 
The Biocidal Essence of Capitalist Globalization 
Life-Grounded Democracy 

HUMAN RIGHTS AND GLOBAL LIFE-SUPPORT SYSTEMS 
The Essential Ambiguity of the Idea of ‘Right’ 
The Development and Ethical Foundations of Human Rights 
The Political Economic Foundations of Human Rights 
The Antinomies of Rights 
Life-Interests and Life-Value 
Distinguishing Rights From Universal Life Requirements 

WHAT IS THE GOOD? VALUE THEORIES EAST AND WEST 

THE GLOBAL CRISIS OF VALUES: THE POVERTY OF MORAL PHILOSOPHY 
The Poverty of Moral Philosophy 
The Deep Issues We Confront 
Getting Along Without Positive Philosophical Views 
Philosophy and Ethical Life 

WORLD SYSTEM HISTORY 

WORLD-SYSTEMS ANALYSIS 

ANCIENT, CLASSICAL, AND MODERN WORLD SYSTEMS 

BIG HISTORY 
Introduction 
Definitions 
Antecedents 
Big History Today  
Common Themes and Questions 
Problems and Difficulties 
Conclusion 

EPISTEMOLOGY OF WORLD SYSTEM HISTORY: LONG-TERM PROCESSES AND CYCLES 
Introduction 
Shortcomings of Traditional Social Science 
Fundamental Methodological Components of World System History 
Methodological Challenges to World System History 
The Status of these Challenges in World System History 
A Predictable World System Future? 

ONE WORLD SYSTEM OR MANY: THE CONTINUITY THESIS IN WORLD SYSTEM 
HISTORY 

Continuity in World History 
Historical Materialism 
Economic Cycles 
Core-Periphery Hierarchies 
Hegemony and Super-Hegemony 
Continuity Thesis and Historical Dialectics 
Humanocentrism 

THE SILK ROAD: AFRO-EURASIAN CONNECTIVITY ACROSS THE AGES 

229



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

An Introduction to the Silk Road 
Silk and Other Merchandise along the Silk Road 
An Historical Overview 
The First Golden Age: The Era of Four Empires (100 BCE–200 CE) 
Continued Interchange 
The Second Golden Age: The Sogdian Era (200–600) 
The Third Golden Age: The Era of China's Second Empire (600–750)  
The Fourth Golden Age: Dar al Islam (750–1000)  
The Song Interlude: Song China Takes to the Ocean (1127–1279) 
The Fifth Golden Age: The Era of the Pax Mongolica (ca. 1260–ca. 1350)  
The Great Eurasian Pandemic 
The Timurids and the Indian Summer of the Silk Road (1400–1500) 
A New World 
Russian Expansion into Central Asia’s Trade Routes: From Silk Road to Cotton Road 
The Silk Road Today 

DARK AGES IN WORLD SYSTEM HISTORY 
Introduction 
Nature of Dark Ages 
Culture/Nature Relations and Ecological Crisis: A Brief Overview (2200 BC to AD 900) 
Systems Transformation 

THE KONDRATIEFF WAVES AS GLOBAL SOCIAL PROCESSES 
Introduction 
Long Waves of Economic Growth and Their Correlates 
Other Lines of Inquiry 
Conclusion  

WORLD URBANIZATION: THE ROLE OF SETTLEMENT SYSTEMS IN HUMAN SOCIAL 
EVOLUTION 

Human Settlement Systems in World System History 
The Evolution of Early Settlement Systems 
Processes and Evolution of Urban Development 
Emerging Patterns of Urbanization in the World System 

THE RISE OF GLOBAL PUBLIC OPINION 
Introduction  
Popular movements and global institution-building  
Responses to Globalization 
Conclusion  

INCORPORATING NORTH AMERICA INTO THE EURASIAN WORLD-SYSTEM 
Introduction  
Excursus on Terminology 
The "War in the Tribal Zone" Effect 
Ecology of the Encounter 
Incorporation as a Social Process 

WORLD CIVILIZATION 

CIVILIZATIONAL ANALYSIS: A PARADIGM IN THE MAKING 
Classical Sources 
Eisenstadt and the Axial Age 

230



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Civilization and Civilizations 
Domains of Civilizational Analysis 
Towards Modernity 
Objections and Qualifications 

MESOAMERICAN CIVILIZATION: PATTERN AND PROCESS 
Introduction 
Culture Area, Symbiotic Region, and World System 
Culture Historical Overview 
Mesoamerican Patterns and Processes 

THE EUROPEAN CIVILIZATIONAL CONSTELLATION: A HISTORICAL SOCIOLOGY 
Theoretical Considerations in Defining Civilizations 
The European Civilizational Constellation 
The European Renaissance 
The Enlightenment and the European Heritage 
Modernity and History as a Learning Process 
European Identity Today 
Conclusion 

AFRICAN CIVILIZATIONS: FROM THE PRE-COLONIAL TO THE MODERN DAY 
Pre-colonial Societies 
The Spread of Islamic Civilization 
Transatlantic Slave Trade 
European Exploration and the Establishment of Imperial Rule 
Colonial Rule 
World War II and the Dawn of Independence 
Africa Today 
Conclusion 

GLOBAL CIVILIZATION - YESTERDAY, TODAY AND TOMORROW 
What is "a Civilization"? 
Once There Were Many: A Partial Roster of Civilizations 
Now One Remains: The Emergence of a Single Global Civilization 
The Unification Process 
What was the Advantage of Central Civilization? And of its "West"? 
Was the Actual Course of the Globalization of Civilization Inevitable? 
The Dialogues of Civilizations 
Challenges for a Global Civilization 
Conclusion 

WAR,PEACE,AND CIVILIZATION 
Identifications 
Political Forms 
Determinism and Freedom 
War and Peace 
Intercivilizational Conflict 
The Turn of the Millennium 

NONVIOLENT ALTERNATIVES FOR SOCIAL CHANGE 

COUNTERING WITH NONVIOLENCE THE PERVASIVE STRUCTURAL VIOLENCE OF 
EVERYDAY LIFE- THE CASE OF A SMALL ITALIAN TOWNSHIPS 

231



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Introduction 
Background of the Project 
General Rationale of this Chapter 
Methodology 
Theoretical Assumptions 
Specific Aspects of the Project 
Operational Strategies 
Neotopia 
The Future 
Conclusion 

NONVIOLENT STRUGGLE IN WEST PAPUA: "WE HAVE A HOPE" 
Introduction 
Historical Background 
Root Causes of the Conflict in West Papua 
The Sources of the Indonesian Government’s Power in West Papua 
Armed Resistance to Indonesian Rule in West Papua 
Contemporary Nonviolent Struggle in West Papua 
Ways Forward 
Conclusion 

MEDIA MYOPIA AND THE POWER OF NONVIOLENT SOCIAL CHANGE 
Introduction 
Myths about Violence 
Tendencies to Disregard Nonviolent Social Change 
Poland’s Nonviolent Revolution 
Journalism and the Formation of Public Opinion 
Peace Journalism 
A Proposal for a Parallel Media 
Building Dynamism into Peace Journalism 
Public Opinion and Policy Change 
Conclusion 

SINGING A NEW SONG: THE ROLE OF MUSIC IN INDIGENOUS STRATEGIES OF 
NONVIOLENT SOCIAL CHANGE 

American Indian and First Nation Song and Principled Nonviolence 
American Indian Song and Pragmatic Nonviolence 
Role of Aboriginal Australian, First Nations and American Indian Song in Nonviolent Social 
Change 
Conclusion 

PATHS TO SOCIAL CHANGE: CONVENTIONAL POLITICS, VIOLENCE AND NON 
VIOLENCE 

Three Approaches to Social Change 
Track Records 
Participation in Social Change 
Means and Ends 
Suffering 
Conclusion 

DEFENDING AND RECLAIMING THE COMMONS THROUGH NONVIOLENT STRUGGLE 
Enclosure of the Commons 

232



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Historical Responses to Enclosures 
Contemporary Struggles 
Struggles in India, Thailand, and Brazil 
Analysis 
Conclusion 

NONVIOLENT METHODS AND EFFECTS OF THE WORLD NUCLEAR DISARMAMENT 
MOVEMENT 

The Movement and Its Impact, 1913-1945 
The Rise and Fall of a Mass Movement, 1945-1953 
The Movement’s Impact, 1945-1953 
The Movement Resurrected, 1954-1970 
The Movement Begins to Revive Again, 1971-1980 
Impact of the Movement, 1971-1980 
The Movement at Flood Tide, 1981-1989 
Retreat from Armageddon, 1981-1996 
Declining Movement, Reviving Arms Race, 1993-Present 
Conclusion 
Impact of the Movement, 1954-1970 

HUMILIATION AND GLOBAL TERRORISM: HOW TO OVERCOME IT NONVIOLENTLY 
What Is Humiliation? 
Past: Honor Humiliation 
Present: Dignity Humiliation 
Policy Challenges 
International Action 
Conclusions 

COMPARATIVE LITERATURE: SHARING KNOWLEDGES FOR PRESERVING CULTURAL 
DIVERSITY 

INTRODUCTION: LANGUAGE, LITERATURE AND HUMAN SUSTAINABILITY 

COMPARATIVE LITERATURE AND THE PLURAL VISION OF DISCOURSE 
Aesthetic Historicism, French Influence Study, and American Parallelism 
The Discourse of Triumph and of Crisis 
A Global Perspective and Plural Vision 
Conclusion 

THE NOTION OF COMPARING AND THE MEETING OF THE FRAGMENTS 
The One and the Many 
The Ages of the Verbal Arts 
Unity and Fragmentation 
Toward a Semiotics of Number 

HISTORICAL AND THEORETICAL PERSPECTIVES OF LITERATURE 
The Concept of Literature 
Oral Literature 
Literature in Ancient Civilizations with Writing 
Literature in Classical Literary Cultures I: China 
Literature in Classical Literary Cultures II: India, Europe, and Arabic Culture 
Changes in European Societies and Literatures Around 1800 
Modern Literary Culture: From Around 1800 to the Present 

233



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Literature: Its Mode of Operation and Its Value 
The Study of Literature 
Conclusion 

LANGUAGES AND CULTURAL DIALOGUES 
Cultures 
Languages 
Dialogue 
Conclusion 

HERMENEUTICS NEED AND THE INEVITABILITY OF COMPARING 
Understanding and Comparing as Basic to the Human Condition 
Brief History of Interpretation 
Brief History of Comparative Literature 
Reading the World – Connecting Cultures 
Globalism: From Disjuncture to Conjuncture 

RELATIONSHIPS AMONG LITERATURE AND OTHER ARTISTIC ACTIVITIES AND 
DISCOURSES 

PLASTIC ARTS AND LITERATURE 
Introduction  
The Iconic Origins of Writing 
From the Ideogram to the Alphabet 
Figures of the Alphabet 
From the Art of Memory to Ekphrasis  
From the Era of the Manuscript to that of the Printed Book 
The Return to Ideograms 
Literature and Painting in China and Japan 

RELATIONS BETWEEN LITERATURE AND MUSIC IN THE CONTEXT OF A GENERAL 
TYPOLOGY OF INTERMEDIALITY 

Introduction: The Multiplicity of Musico-Literary Relations as a Typological Challenge 
Extra- vs. Intracompositional Intermediality and Scher's Typology of Musico-Literary 
Relations 
Variants of Extracompositional Intermediality and their Relevance to Word and Music 
Studies 
Variants of Intracompositional Intermediality and their Relevance to Word and Music 
Studies 
A General Typology of Intermediality Illustrated with Musico-Literary Examples  
Beyond Typology: Perspectives of Musico-Literary Research 

LITERATURE AND FILM: MODERNITY / MEDIUM / ADAPTATION 
Introduction  
Toward a Critical Convergence of Modern Literature and Film 
Adaptation in Theory and Practice 
Conclusion: No End in Sight  

COMPARATIVE LITERATURE, CRITICISM AND MEDIA (MEDIA GENRES: 
TRANSFORMING LITERARY WRITING) 

LITERATURE AND MASS-MEDIA- THE SPECTACLE OF WRITING 
At First Sight 
The Ubiquity of Literature, or Writing, Lies and Videotapes 

234



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

On Photography —Off Photography 
From Opera to Soap Opera 
A Museum of Mimesis: The Popular Archive 
A New (Visual) Literacy 

THE IMPACT OF MEDIA ON LITERATURE 
Current Media Theory and Media Studies 
Historical Examples 
Conclusion 

CRITICISM AND MEDIA 
Media, Modernism and the Social Conditions of Art: A Diagnosis by Meyer Schapiro 
Towards Literary Formalism: Partisan Review 
Mass Culture and its Discontents: Clement Greenberg 
Critical Theory and Culture Industry 
Theories of Pure Art in a Mass Society 
The Autonomy of Art 
Organicism in Literary Criticism 
The Institution of Literary Criticism: F. R. Leavis 
The Fetishism of Text: the New Criticism 
Functionalism and the fallacy of Gesellschaft 
The ‘Other’ American Sociology: The Loss of Individual Autonomy 
The Decay of the Aura and Reproduction Technologies: Walter Benjamin 
Avant-Garde as an Alternative to Modernism 
The Celebration of Mass Culture: Marshall McLuhan 
The Decline of Modernism 
The "New Sensibility" and the Children of Marx and Coca-Cola 
Postmodernism as the Cultural Logic of Advanced Capitalism 
The Imperial Pretensions of Culturalism and the Devaluation of Nature 

CRITICISM AND EDUCATION 
Introduction: The Context of Education Today 
Two Meanings of "Global Communication"  
Criticism, Responsibility and Dialogue from a Semioethic Perspective 
Verbal and Non-Verbal Signs in the Educational Process  
Literary Writing 

ALTERNATIVE FORMS IN THE DISTRIBUTION OF LITERATURE 
Ends and Means: Under the Empire of the Book 
Past and Future Alternatives: The Forms of Sensoriality from Oral to Hypertext 
The Persistence of Oral Traditions 
Alternative and sub-literary: the uses of illiteracy. ‘Special interest’ Literature 
‘Alternative’ as Marginal: From Counterculture to Counter-Canon 
When the Books are Banned: Samizdats and other Desperate Alternatives 
Blogs and the Forthcoming End of the Book Era 

COMPARATIVE LITERATURE IN THE AGE OF GLOBAL CHANGE 

IMPACTS OF CONTEMPORARY DEVELOPMENTS ON GENERAL AND COMPARATIVE 
LITERATURE 

The Search for Interdisciplinarity 
The Impact of Technology and Literature’s Interdisciplinarity 

235



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Conclusions and Challenges 

TECHNOLOGIES AND LITERATURES 
Which Technologies for a Globalized World 
What's Really New? 
Which Literatures and Which Technologies for a Sustainable Development? 
Which Technologies for a Globalized World 
Conclusion 

THE RELEVANCE OF DISTINCTIVE KINDS OF SUPPORTING MATERIALS 
Socio-Cultural Dimension: Knowledge Preservation and Different Types of Supporting 
Materials. 
The Economic Dimension of Text Supporting Materials 
The Institutional Dimension: Textual Mass Production and Control 
Textual and Global Issues: the Local within the Global 
The Environmental Dimension: Preservation of our Natural Capital 
Conclusion 

INTERACTIVITY AND OPEN-ENDING(LITERARY WORKS) 
Definitions 
Interactivity and Reading 
Narrativity and Open-Ending 
Conclusion 

VIRTUAL TRIPS 
The Epistemology of the Journey: Narrating our Life Stories 
Journeys, Representations and Technology 
Embodied and Disembodied Communication, Identity and Intercultural Awareness 
The Educational Dimension of Virtual Trips and Other Forms of Net Technologies 
Conclusion 

INTRODUCTION TRANSLATIO STUDII AND CROSS-CULTURAL MOVEMENTS OR 
WELTVERKEHR 

Terminology and Basic Conception 
The Traditional Concept of Translatio Studii 
The Redefinition of Translatio Studii in the Context of Cross-Cultural Movements or 
Weltverkehr 

THE WELTVERKEHR OF WORLD TRAFFIC OF BOOKS: MODERN ANTHOLOGIES OF 
WORLD POETRY 

"Weltliteratur" ("World literature"). Goethe and a Programmatic Concept of Literature 
Stimmen der Völker in Liedern. Herder’s Collection of Poetry and Folk Songs 
Constructing ‘World Poetry’ in the 20th Century I - Hans Magnus Enzensberger’s Museum 
(1960, 1979/80) 
Constructing ‘World Poetry’ in the 20th Century II - Harald Hartung’s "Luftfracht" (1991) 
Inventing ‘World Poetry’ in the 20th Century III: Joachim Sartorius’ Atlas (1996) 
Constructing ‘World Poetry’ in the 20th Century IV: Raoul Schrott’s "The Invention of 
Poetry" (1997) 

CONTEMPORARY WELTVERKEHR OF COMPARATIST SCHOLARS. WORLD 
CONGRESSES OF THE INTERNATIONAL COMPARATIVE LITERATURE ASSOCIATION 
(ICLA) 

The Notion of Cross-Cultural Weltverkehr and its Meaning for Comparative Literature 
Basic Principles of the ICLA / AILC Activities 

236



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Medial Aspects of Translatio Studii & the Weltverkehr of Books and Scholars: The ICLA 
/AILC Congress Proceedings 
Geographical Aspects of Translatio Studii and the Weltverkehr of Scholars: the ICLA / AILC 
Congress Venues 
Linguistic Aspects of translatio studii and the Weltverkehr of Scholars: The ICLA / AILC 
Congress Languages 
Personal Aspects of translatio studii and the Weltverkehr of Scholars: The Multinational 
and Transnational Character of the ICLA / AILC Members 
Theoretical and Thematic Translatio Studii through the ICLA / AILC Congresses 
Pedagogical Aspects of Translatio Studii and Cross-Cultural Weltverkehr 
Conclusion 

AFRICA AND THE WELTVERKEHR / WORLD TRAFFIC OF TONGUES, BOOKS, AND 
SCHOLARS 

Historical Sketch of Intercultural Relations between Africa and the World 
Intercultural Mediators from and for Africa 
Intertextuality and Comparative Scholarship in African Literatures 
The World Traffic of Writers and Scholars:Migration, Exile and Transnational Scholarship 
International Recognition of African Literatures: Awards and Prizes 
Book-fairs, Publishing and Circulation of African Literatures 

LITERARY MULTILINGUALISM I: GENERAL OUTLINES AND WESTERN WORLD 
Traditional Mono- and Multilingualism 
Post/Modern Multilingualism 

LITERARY MULTILINGUALISM II: MULTILINGUALISM IN INDIA 
Indian Multilingualism 
Indian Bilingualism 
Bilingual Texts in India 
Conclusion 

INTRODUCTION TRANSLATIO STUDII AND CROSS-CULTURAL MOVEMENTS OR 
WELTVERKEHR 

Terminology and Basic Conception 
The Traditional Concept of Translatio Studii 
The Redefinition of Translatio Studii in the Context of Cross-Cultural Movements or 
Weltverkehr 

THE WELTVERKEHR OF WORLD TRAFFIC OF BOOKS: MODERN ANTHOLOGIES OF 
WORLD POETRY 

"Weltliteratur" ("World literature"). Goethe and a Programmatic Concept of Literature 
Stimmen der Völker in Liedern. Herder’s Collection of Poetry and Folk Songs 
Constructing ‘World Poetry’ in the 20th Century I - Hans Magnus Enzensberger’s Museum 
(1960, 1979/80) 
Constructing ‘World Poetry’ in the 20th Century II - Harald Hartung’s "Luftfracht" (1991) 
Inventing ‘World Poetry’ in the 20th Century III: Joachim Sartorius’ Atlas (1996) 
Constructing ‘World Poetry’ in the 20th Century IV: Raoul Schrott’s "The Invention of 
Poetry" (1997) 

CONTEMPORARY WELTVERKEHR OF COMPARATIST SCHOLARS. WORLD 
CONGRESSES OF THE INTERNATIONAL COMPARATIVE LITERATURE ASSOCIATION 
(ICLA) 

The Notion of Cross-Cultural Weltverkehr and its Meaning for Comparative Literature 
Basic Principles of the ICLA / AILC Activities 

237



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Medial Aspects of Translatio Studii & the Weltverkehr of Books and Scholars: The ICLA 
/AILC Congress Proceedings 
Geographical Aspects of Translatio Studii and the Weltverkehr of Scholars: the ICLA / AILC 
Congress Venues 
Linguistic Aspects of translatio studii and the Weltverkehr of Scholars: The ICLA / AILC 
Congress Languages 
Personal Aspects of translatio studii and the Weltverkehr of Scholars: The Multinational 
and Transnational Character of the ICLA / AILC Members 
Theoretical and Thematic Translatio Studii through the ICLA / AILC Congresses 
Pedagogical Aspects of Translatio Studii and Cross-Cultural Weltverkehr 
Conclusion 

AFRICA AND THE WELTVERKEHR / WORLD TRAFFIC OF TONGUES, BOOKS, AND 
SCHOLARS 

Historical Sketch of Intercultural Relations between Africa and the World 
Intercultural Mediators from and for Africa 
Intertextuality and Comparative Scholarship in African Literatures 
The World Traffic of Writers and Scholars:Migration, Exile and Transnational Scholarship 
International Recognition of African Literatures: Awards and Prizes 
Book-fairs, Publishing and Circulation of African Literatures 

LITERARY MULTILINGUALISM I: GENERAL OUTLINES AND WESTERN WORLD 
Traditional Mono- and Multilingualism 
Post/Modern Multilingualism 

LITERARY MULTILINGUALISM II: MULTILINGUALISM IN INDIA 
Indian Multilingualism 
Indian Bilingualism 
Bilingual Texts in India 
Conclusion 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

238



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENCYCLOPEDIA OF PHYSICAL SCIENCES, ENGINEERING AND TECHNOLOGY RESOURCES  

 

AN INTRODUCTION TO AND OVERVIEW OF FUNDAMENTALS OF PHYSICS 
Review of Different Areas of Physics 
Economical and Social Implications of physics 
Conclusion 

HISTORICAL REVIEW OF ELEMENTARY CONCEPTS IN PHYSICS 
Newtonian Physics 
Electricity Magnetism and Optics 
Thermodynamics 
Quantum Mechanics 
Theory of Relativity 
Final Remarks 

EVOLUTION OF ELEMENTARY PARTICLE PHYSICS IN THE 20TH CENTURY 
Atoms, Nuclei and Radioactivity 
Ultraviolet and Atomic Catastrophes 
Quantum Mechanics 
Quantum Theory of Complex Atoms 
Nuclear Structure 
Relativity and Quantum Mechanics 
The Force Messengers 
The Weak Force 
The Lepton and Baryon Families 
The Quark Model 
The Unified Theory 
Quantum Chromodynamics 
What comes next? 

MECHANICS OF SOLIDS 
Historical Notes 
General Considerations 
Clasical Theory of Elasticity 
Fracture 
Finite Elasticity 
Computational Mechanics 
Granular Materials 

ELECTRICITY AND MAGNETISM 
Electrostatics 
Electrical Conduction 
Magnetostatics and Electromagnetism 
Electromagnetic Induction 
Maxwell Equations 
Electromagnetic Waves 
Concluding Remarks 
Mathematical Tools 
Introduction 

239



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

PRINCIPLES OF OPTICS 
Geometrical Optics 
Wave Optics 
Photon or Quantum Optics 
Optical Instruments 
Optical Metrology and Interferometry 
Holography 
Lasers 
Applications of Optics 

PRINCIPLES OF ACOUSTICS 
History 
Basic Concepts 
The Ear 
Applications 

HISTORY OF NOBEL LAUREATES IN PHYSICS 
Atomic and Particle Physics 
Quantum Mechanics 
Condensed Matter 
Astrophysics 
Thermodynamics and Statistical Mechanics 
Development of Experimental Methods and Technology 

LAWS OF PHYSICAL SYSTEMS 
Concepts, Theory and Experiments 
Quantum Mechanics and Quantum Cosmology 
General Relativity 
Loop Quantum Gravity 
String Theory 
M-Theory and Holography 
Emergent Phenomena 
Plasmas 
Thermodynamics and Statistical Physics 
Complex Systems and Chaos 

SYMMETRY PRINCIPLES AND CONSERVATION LAWS 
Symmetries and Conservation Laws; Noether’s Theorem 
Internal Symmetries in Physics 
Symmetries and Mathematics 
Discrete Symmetries: P and C 
Isospin and SU(2) 
The Group SU(3) and the quark model 
Gauge symmetries and fundamental interactions 
Symmetry and Observables 

SPECIAL AND GENERAL RELATIVITY 
Relativity in physics 
General relativity 
Contemporary developments circa 2004 

QUANTUM MECHANICAL LAWS 

240



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Black Body Radiation: The Lateral Problem Becomes Fundamental 
The Discovery of Photons 
Compton’s Effect: Collisions Confirm the Existence of Photons 
Atoms: The Contradictions of the Planetary Model 
The Mystery of the Allowed Energy Levels 
Luis de Broglie: Particles or Waves? 
Schrödinger’s Wave Mechanics: Wave Vibrations Explain the Energy Levels 
The Statistical Interpretation 
The Schrödinger’s Picture of Quantum Theory 
The Uncertainty Principle: Instrumental and Mathematical Aspects 
Typical States and Spectra 
Unitary Evolution 
Canonical Quantization: Scientific or Magic Algorithm? 
The Mixed States 
Quantum Control: How to Manipulate the Particle? 
Measurement Theory and Its Conceptual Consequences 
Interpretational Polemics and Paradoxes 
Entangled States 
Dirac’s Theory of the Electron as the Square Root of The Klein-Gordon Law 
Feynman: The Interference of Virtual Histories 
The Locality Problems 
The Idea of Quantum Computing and Future Perspectives 
Open Questions 

THERMODYNAMICS, STATISTICAL PHYSICS AND THEIR LAWS 
Introduction: On the Nature and Importance of Thermodynamic Laws 
Thermodynamic Systems and Their Description 
The Thermodynamic Laws 
The Thermodynamic Potentials 
Statistical Physics - A Briefing 
Selected Illustrations 

COMPLEX SYSTEMS AND NON-LINEAR DYNAMICS 
Complex Systems 
Non-Linear Dynamics and Chaos 
Topics Involved 
Concluding Remarks 

PLASMAS 
Astrophysical plasmas 
Geophysical Plasmas 
Laboratory plasmas 
Conclusions 

PARTICLES AND FIELDS 

ELEMENTARY AND FUNDAMENTAL PARTICLES 
Historical, Semantic and Formal Aspects 
Elementary Today 
Interactions and Fundamental Symmetries 
A Bit of Formalism 

241



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Final Remarks 

TYPES OF INTERACTIONS 
Description of Interactions in Quantum Mechanics and Quantum Field Theory 
Gauge Symmetries and Interactions 
The Known Fundamental Interactions of Nature 
Unification of Interactions 
A Theory of Everything? 

MOLECULES, ATOMS AND NUCLEI 
Atoms 
Molecules 
Nuclei 
Final Remarks 

QUANTUM SYSTEMS 
Origin and Development of Quantum Mechanics 
Bose-Einstein Condensates 
Quantum Information Theory 

STATIONARY STATES IN POTENTIAL WELL 
Introduction 
Stationary Orbits in Old Quantum Mechanics 
Stationary States in Wave Mechanics 
The Infinite Square Well: The Stationary States Most Resembling the Standing Waves on a 
String 
1D Parabolic Well: The Stationary States of the Quantum Harmonic Oscillator 
The 3D Coulomb Well: The Stationary States of the Hydrogen Atom 
The 3D Parabolic Well: The Stationary States of the Isotropic Harmonic Oscillator 
Stationary Bound States in the Continuum 
Conclusion 

ATOMS AND MOLECULES 
Introduction 
High Precision Atomic Spectroscopy 
Negative Ions 
Atomic Collisions 
Rydberg Atoms 
Parity Nonconservation in Atoms 
Exotic Atoms 
Atom Optics 
Molecules 
Gases 
Molecules in Solids and Liquids 
Basic Molecular Principles 
Water Molecules and Some Chemical Reactions 
Photosynthesis 

QUANTUM-MECHANICAL DESCRIPTION OF SOLIDS 
Energy Bands 
Bandstructure Calculation Methods 
Interface States 

242



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Introduction 
Conclusions  

QUANTUM PHENOMENA IN LOW DIMENSIONAL SYSTEMS 
Making Low-Dimensional Quantum Structures 
Physics in Quantum Systems of Reduced Dimensions 
Two-Dimensional Quantum Systems 
One-Dimensional Quantum Systems 
Zero-Dimensional Quantum Systems 

ORDER AND DISORDER IN NATURE 

STRUCTURE OF SOLIDS AND LIQUIDS:CRYSTALLOGRAPHY 
The basic principle of atomic structure determination 
Crystallography of crystals 
Crystallography of glasses and liquids 
A note on systems with intermediate order 
Concluding Remarks 

FLUCTUATIONS 
Fluctuations and physical properties 
Fluctuations, time correlation functions and transport properties 
Quantum Fluctuations 
Conclusions 

PHASE TRANSITIONS AND SPONTANEOUSLY BROKEN SYMMETRIES 
Ferromagnetism 
Continuous Global Symmetry: Nambu-Goldstone Bosons 
Continuous Local Symmetry: Higgs Bosons 
Electroweak Unification 

NON-EQUILIBRIUM PROCESSES 
Non-equilibrium Thermodynamics 
Microscopic Foundations 
Concluding Remarks 

TOPICAL REVIEW: NUCLEAR PROCESSES 
Comments on different aspects of nuclear processes 
Political and Social Implications of Nuclear physics, past, present and future 
Conclusions 

NUCLEAR MODELS: SHELL STRUCTURE AND THE EXTENSION OF THE PERIODIC 
SYSTEM 

Cold valleys in the potential 
Shell structure in the superheavy region 
Asymmetric and superasymmetric fission - cluster radioactivity 
Fission observed with the gamma-sphere: long living nuclear molecules 
Extension of the periodic system into the sections of hyper- and antimatter 
Concluding Remarks - Outlook 

NATURAL AND HUMAN-PRODUCED RADIOACTIVITY 
Half-life 
Types of radioactivity 
Natural radioactivity 

243



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Human-produced radioactivity 
Human exposure to radioactivity 
Conclusions 

NUCLEAR REACTIONS 
Cross Section and Collision (S-) Matrix 
Compound Nucleus Reactions 
The Optical Model 
Direct Reactions 
Nuclear Reactions with Heavy Ions 

INTERACTION OF NUCLEAR RADIATION WITH MATTER 
Basic Concepts 
Energy loss by heavy charged particles 
Energy loss by electrons and positrons 
Energy deposition by ?-rays 
Interaction of neutrons with matter 
Nuclear radiation detection 
Dosimetry and biological effects 

NUCLEAR SYNTHESIS IN NATURE 
The General Concept 
Big Bang Nucleosynthesis 
Stellar Nucleosynthesis 
Core Collapse Supernovae 
Nucleosynthesis in Explosive Binary Systems 
Nucleosynthesis and Cosmic Rays 
Conclusions 

AN OVERVIEW OF THE DEVELOPMENT OF PHYSICS 
Ancient roots 
Classical physics 
Modern physics 
Conclusion 

DEVELOPMENT OF FUNDAMENTALS IN PHYSICS 
Newtonian Mechanics 
Thermodynamics and Heat Transfer 
Principles of Optics and Acoustics 
Electricity and Magnetism 

PHYSICAL SYSTEMS AND LAWS 
Symmetry Principles and Conservation Laws 
Special and General Relativity 
Statistical Physics 
Complex Systems and Non-linear Dynamics 

PARTICLES AND FIELDS 
Elementary and Fundamental Particles 
Types of Interactions 
Atoms, Molecules and Nuclei 
Electromagnetic Waves and Fields 

244



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

QUANTUM SYSTEMS 
Quantum Mechanical Laws 
Stationary States of Quantum Systems 
Atoms, Molecules and Solids 
Interaction of Radiation with Matter 

ORDER AND DISORDER IN NATURE 
Structure of Solids and Liquids 
Phase Transitions and Spontaneous Broken Symmetry 
Non-equilibrium Processes 

PHYSICS AND DEVELOPMENT 
Milestones of Physics 
Overview of Applications 
Direct Effects of Basic Research 
Indirect Effects ("Spin-off") 
Basic Knowledge at the End of the Century: The Legacy 
The Education Crisis 

PHYSICAL METHODS, INSTRUMENTS AND MEASUREMENTS 
Physical Units and Fundamental Constants 
Electricity and Magnetism 
Optical Sources, Detectors, and Communications 
Nuclear and Particle Physics 
Sensors 
Microscopy 
Electronic Distance Measurements (EDM) 
Elemental Analysis 
High Pressure and Temperature 
Physics for Medicine 
Physical Methods in Industry 

MEASUREMENTS AND MEASUREMENT STANDARDS 
Metrology: Science, Philosophy, and Scientific Basis for the Art of Measurement 
Measurement Standards 
Metrology: Trends of Future Development 

LIMITS AND ACCURACY IN MEASUREMENTS 
Mathematical formalism 
Robust approach 
Resolution of digitized signals 

MEASUREMENT AND STANDARDS OF SPACE AND MASS 
Space, Time, and Mass-Philosophical Categories and Objects of Measurements 
The Need for Measurements and Metrology 
The History of the Standard of the Meter 
Apparatus and Instruments for Dimensional Measurements 
Angular Standards 
The Role of Angle in Measurements of Distances 
Mass Standards 
High-precision Mass Comparators 
Mass Artifacts and Balances 

245



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Accurate Methods for Mass Measurement 

MEASUREMENTS AND STANDARDS OF TIME AND FREQUENCY 
Time Units and Scales 
Clocks and Frequency Standards 
Future Prospects 
The Knowledge of Time as One of the Bases for Human Life 

PHYSICAL QUANTITIES AND UNITS 
Dimension of Physical Quantity and its Value 
Units of Physical Quantities: Systems of Quantities and Systems of Units 
Equations Between Quantities 
Dimensions of Physical Quantities 
Le Système International d’Unités (SI) 
Systems of Units of Physical Quantities 
Natural Systems of Units 

MEASUREMENTS AND STANDARDS OF MECHANICAL MOTION QUANTITIES 
Quantities to Be MeasuredIntercommunication of Mechanical Motion Quantities 
Methods for Construction of Reference Systems 
Methods and Units for Measurement of Mechanical Motion Quantities 
Metrological Characteristics of Instruments Measuring Mechanical Motion Quantities 
Standards in the Field of Measurement of Mechanical Motion Quantities 
Devices and Systems Used to Establish Standards 
Development of New Trends of Metrology of Mechanical Motion Quantities 

TEMPERATURE: TECHNIQUES AND INSTRUMENTATION 
The International Temperature Scale 
Electrical Resistance Methods 
Radiant Methods of Temperature Measurement 
Thermoelectric Temperature Measurement 
Liquid in Glass Thermometry 
Calibration Methods 
Common Errors 

SOURCES OF PARTICLES AND RADIATION, DETECTORS AND SENSORS 
Sources of particles 
Sources of high-energy radiation 
Detectors 

PARTICLE DETECTORS 
Gaseous Counters 
Semiconductor Detectors 
Methods of Neutron Detection 
Track-Etch Detectors 
(?E,E)-Technique for Identification of Detected Particles 
Position-Sensitive Detectors 
Time and Amplitude Measurement Techniques 
Statistical Character of Nuclear Events 

DETECTORS OF RADIATION 
Gamma and X-Radiation 
Radiation Detectors 

246



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Ionization Detectors 
Scintillation Detectors 
Microcalorimeters 
Detector Performance Indicators 

OPTICAL SOURCES AND DETECTORS 
Spectrum of optical radiation 
Optical units, radiometry and photometry 
Thermal radiation. 
Sources of optical radiation 
The Laser 
Thermal detectors 
Photon detectors 
Photoemissive devices 
Wave interaction effects 
Noise in radiation detectors 
Figures of Merit 
State of the art of optical detectors 

OPTICAL FIBER SENSORS 
Radiation Sources and Receivers 
Intensity OFS 
Frequency Sensors 
Phase Sensors 
Polarization Sensors 

ACOUSTICS AND ACOUSTIC MEASUREMENTS 
Basis of Sound 
Effects of Acoustic Waves on the Human Beings 
Criteria for Evaluation of Noise 
Noise Sources 
Instrumentation for Noise Measurement 
Noise Control and Sound Quality 

SYNCHROTRON RADIATION 
The Storage Ring 
Beamlines 
Experimental Methods 
Future Prospects 

SOURCES OF NUCLEAR PARTICLES 
Cosmic Rays 
Natural Radioactive Sources 
Accelerators 
Neutron Sources 
Accelerators in Industry 

GRAVIMETRIC MEASURING TECHNIQUES 
Absolute instruments. 
Differential instruments. 
Major sources of perturbations and corrections. 
Gravimetric networks and points positioning. 

247



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Measurements at sea. 
Airborne gravity measurements. 

IMAGING AND CHARACTERIZING - TRACE ELEMENT ANALYSIS 
Optical microscopy 
Electron microscopy 
Tunneling microscopy 
Interferometry and holography 
Emission and transmission tomography 
Nuclear methods of bulk and surface elemental analysis 
Laser spectroscopy 

OPTICAL AND ELECTRON MICROSCOPY 
Optical microscopy 
Electron microscopy 
Hybrid and derived instruments 
Current trends and perspectives 

SURFACE CHARACTERIZATION 
Auger Electron Spectroscopy 
X-ray photoelectron spectroscopy 
Secondary ion mass spectrometry 
Scanning probe microscopy 

HOLOGRAPHIC INTERFEROMETRY 
Wavefront Recording and Reconstruction 
Methods of Wavefront Comparison 
Fringe Localization 
Determination of Wavefront Phase 
Measurement of Static and Dynamic Displacements 
Flow Measurement 
Shape Measurement 
Holographic Flaw Detection 

MEDICAL AND INDUSTRIAL TOMOGRAPHY 
Principles of Reconstructive Tomographic Imaging 
Instrumentation 
Applications of Computer Tomography 

RADIOACTIVATION ANALYSIS AND ISOTOPIC TRACERS 
Activation Theory 
Quantitative Determination by Radioactivation Analysis 
Experimental Modes of Activation 
Practical Applications of Radioactivation Analysis 

APPLICATIONS OF LASER SPECTROSCOPY IN BIOMEDICINE AND PRESERVATION 
OF CULTURAL HERITAGE 

Tumor Detection and Localization 
Atherosclerotic Plaque Identification 
Diagnostic Accuracy of Fluorescence Spectroscopy 
LIFS and LIBS as an Analysis Tool in Pigment Identification 
LIFS and LIBS as a Means of Controlling Laser Cleaning 

248



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

REMOTE SENSING 
Radiolocation 
Laser Location, Lidar 
The Remote Sensing Earth from Space 
Modern Trends in the Development of Remote Sensing Methods 

TECHNOLOGY OF PHYSICAL EXPERIMENTS 
Matter and Techniques at Low Temperatures 
Magnetic Fields and Magnetometry 
Low and High Pressure Technology 

PERMANENT MAGNETS 
Magnetic Properties 
Magnet Materials 
Magnet Processing 
Magnet Structures 
Magnet Applications 
Prospects 

MAGNETIC FIELDS 
Generation of Magnetic Fields in Laboratories 
Measurement of Magnetic Fields 

MASS SPECTROMETRY 
Mass Spectrometry, Principles and Instrumentation 
Main Analytical Instruments and Methods in Mass Spectrometry, and their use 

VACUUM TECHNOLOGY 
Units and Ranges of Vacuum 
Pumping Process 
Pumps 
Measurement of Pressure 
Analysis of Gas Composition 
Leaks and Leak Detection 

CRYOGENICS AND ULTRA LOW TEMPERATURES 
Temperature scales 
History 
The methods of refrigeration 
Physics at lower temperatures. 
Applications 

HIGH-PRESSURE: GENERATION AND MEASUREMENT 
Methods for Studying Physical Properties of Solids under Pressure 
Polymorphism and X-raying under pressure 
Graphite-to-diamond transformation and new materials 
One more Carbon modification—Fullerenes 
Behavior of Conduction Electrons Under Pressure 
Electron transitions 
Superconductivity 
Insulator-to-metal transition. Metal hydrogen 

APPLICATIONS OF MEASUREMENTS AND INSTRUMENTATION 

249



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Radiation physics 
Radiation treatment 
Radiation technology 
Non-destructive testing 
Lasers Applications 
Thermal-plasma processing 
Superconductive instruments 

RADIATION BIOLOGY 
Cell Cycle Growth Control and Damage Repair 
Molecular Biology of Radiation Sensitivity in Tumors and Normal Tissue 
From Cell Survival Curves to Dose Response Relations for Organized Tissue 
Radiation Quality and Radiation Effects 

SQUIDS IN NEURO-AND CARDIOMAGNETISM 
General comments 
Magnetoencephalography and magnetocardiography 
SQUIDs 
Multichannel instrumentation for MEG 
Examples of MEG studies 
Cardiomagnetic studies 
Comparisons of MEG, MCG, EEG, ECG, PET, and fMRI 

PLASMA PROCESSING AND ION IMPLANTATION 
Plasma Processing of Surfaces 
Ion Implantation 
Modification of Materials by Powerful Pulsed Ion Beams 
Implantation-Plasma Treatment of Materials 

RADIATION PROCESSING 
Radiation Processing 
Interaction of Radiation with Matter 
Industrial Applications of Radiation Processing 

LASERS IN TECHNOLOGY 
Industrial High-Power Lasers 
High-Power Laser Beam Characteristics and Beam Absorption 
Laser Cutting 
Laser Welding 
Laser Drilling 
Laser Surface Engineering 
Laser Micromachining 
Other Laser Material Processing Techniques 

NON-DESTRUCTIVE TESTING: NEUTRON RADIOGRAPHY 
Principle of Neutron Radiography 
Neutron Sources 
Imaging Techniques 
Neutron Radiography Instrumentation 
Radiography Investigations in Research and Development 

RADIATION THERAPY 
Overview of the Radiation Therapy Process 

250



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Radiobiological Bases of Radiation Therapy 
Radiation Therapy Objectives and Target Definition 
Treatment Techniques 
Treatment Delivery 
Modern Developments of Radiation Therapy 

PHEMTOPROCESSES 

FEMTOLASERS AND HIGH-INTENSITY LASER-MATTER INTERACTIONS 
Race for Laser Intensity 
High-intensity Laser-matter Interaction 
Applications 
Relativistic Engineering 

HISTORY AND PHILOSOPHY OF SCIENCE AND TECHNOLOGY 

THE STRUCTURE OF THE DARWINIAN ARGUMENT IN THE ORIGIN OF SPECIES 
Introduction: The Hypothetical-Deductive Reconstruction 
Analyzing The Hypothetical-Deductive Reconstructions 
The Historical Reconstructions  
Bringing Together History and Philosophy of Science 
Towards a New Analysis  

INTRODUCTION TO ETHICS OF SCIENCE AND TECHNOLOGY 
Science, Techniques, Technology and Technoscience 
Ethics and Morality 
Ethical Questions Regarding Science and Technology 
Values in Science and Technology 
Instrumental Rationality: "Rationality of Means to Ends" and "Rationality of Ends" 
The Ethical Responsibility of Scientists and Technologists 
Evaluation of Technological Systems and Ethical Problems 
Justifiable Damage 
Technology, Technoscience and Risk 
Duties of Scientists, Technologists, Techno-Scientists and the Institutions 
Experiments on Animals and Animal Rights 

SCIENCE AND EMPIRE: THE GEO-EPISTEMIC LOCATION OF KNOWLEDGE 
An Historiographical Construction 
Empire and Geo-epistemology 
The Evolution of the Ideas 
The Translation Effect 
From Building the Empire to Constructing Science 
Modernity, Science, Knowledge 
Towards a Scientific Imaginary and an Invisible Empire: From Historiography to Visual 
Culture 

MATERIALS SCIENCE AND ENGINEERING 
Structure of Materials 
Defects in Crystals 
Processing of Materials 
Efficient Production and use of Materials 
Materials in Combination 
Some Active Areas of Materials Development 

251



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

OPTIMIZATION OF MATERIALS PROPERTIES 
Optimization through Solidification Processing 
Optimization through Mechanical Processing 
Optimization through Heat Treatment 
Optimization by local Microstructural Modification 

BONDING IN SOLIDS, STRUCTURAL AND CHEMICAL PROPERTIES 
Atomic Orbitals: their Origin and their Shapes 
Forming Bonds between like Atoms: Bonding and Anti-bonding Molecular Orbitals, Sigma 
and Pi-bonds 
Forming Bonds between Unlike Atoms: Polar Covalent and Ionic Bonds, Two Extremes of 
the Same Process 
A Simple Model for an Ionic Solid: A Balance between Coulombic Attraction and Short-
range Repulsion 
From Hybridization to Conjugation to Band Structures: Why Diamond and Graphite have 
such Different Properties 
More about Bands: Metals, Insulators and Semiconductors 
Molecular Solids, van der Waals Solids and Hydrogen Bonding 

STRUCTURE AND PROPERTIES OF POLYMERS 
Macromolecules and Polymers 
Synthesis of Polymers 
Structure of Macromolecules 
Structure of Polymers 
Design of Polymers with Specific Properties 
Mechanical Properties of Polymers 
Rheology and Viscoelasticity of Polymers 
Electric and Optical Properties of Polymers 
Additives 
Polymer Processing 
Polymers and the Environment 
Methods of Polymer Characterization 
Specialty Polymers 

MECHANICAL PROPERTIES OF POLYMERS 
Deformation Behavior of Polymers 
Statistical Molecular Theories 
Large Deformation Theory 
Finite Element Idealization 
Experimental Stress-Strain Plots 
Dynamic Mechanical Properties 
Ultimate Stress and Ultimate Strain of Polymers 

MECHANICAL PROPERTIES OF CRYSTALLINE MATERIALS 
Stress-strain Curves 
Elastic Deformation 
Anelastic Deformation 
Viscous Deformation 
Geometry and Crystallography of Plastic Deformation 
Plastic Deformation of Polycrystals 
Work-hardening, Recovery and Recrystallization 

252



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Fracture of Metals 
Fatigue of Metals 
Creep and Creep-rupture 
Mechanical Properties of Ceramic Materials 

PHASE EQUILIBRIA AND MICROSTRUCTURE 
Phase Equilibria 
Phase Diagrams 
Microstructure 

STRUCTURAL AND FUNCTIONAL MATERIALS 
Structural Materials 
Functional Materials 

MAGNETIC MATERIALS 
The Origin of Magnetism 
Magnetic Terminology and Units 
Types of Magnetic Materials 
Intrinsic Properties of Magnetic Materials 
Magnetic Domains 
Magnetic Hysteresis 
Observation of Magnetic Domains 
Hard Magnetic Materials 
Applications of Hard Magnetic Materials 
Soft Magnetic Materials 
Applications of Soft Magnetic Materials 
Magnetic Recording 
Other Magnetic Materials 

MATERIALS FOR ELECTRONIC DEVICES 
Semiconductor Materials for Electronic Devices 
Nonsemiconductor Materials for Electronic Devices 

HIGH TEMPERATURE STRUCTURAL MATERIALS 
Review of Current High Temperature Structural Materials 
Applications 
The Future 

FUNDAMENTAL ASPECTS OF CORROSION OF METALLIC MATERIALS 
Electrochemical Characteristics of the Corrosion of Metallic Materials 
Anodic Dissolution in the Active State 
Passivity of Metallic Materials 
Passivity Breakdown 
Effects of Alloying Elements 
Sulfur-induced Corrosion 

BENEFITS OF FIBER AND PARTICULATE REINFORCEMENT 
Types of Reinforcement 
Mechanical Behavior of Composites 
Processing of Composites 
Reinforced Polymers 
Reinforced Metals 
Reinforced Ceramics 

253



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

MATERIALS PROCESSING AND MANUFACTURING TECHNOLOGIES 
Processing via the Liquid State 
Powder Methods 
Mechanical Working 
Polymer Matrix Composites 
Processing of Fibers 
Recycling and Reuse of Materials 
Joining of Materials 

PROCESSING FROM THE LIQUID STATE 
Liquid State 
Fundamentals of Processing from the Liquid State 
Processing Methods 

POWDER METHODS 
Technical Advantages 
Example Applications 
Industry Structure 
Growth and Economic Trends 

MECHANICAL WORKING OF MATERIALS 
Types of Plastic - Effects on Manufacturing Methods 
Manufacturing Methods for Plastic Parts 

MANUFACTURING OF POLYMER-MATRIX COMPOSITES 
Applications of Polymer-Matrix Composites 
Constituent Materials 
Composite Properties 
Manufacturing Techniques 
Outlook 

FIBER PRODUCTION 
Plant Fibers 
Animal Fibers 
Manufactured Fibers 
Regenerated Cellulosic Fibers 
Melt-spun Synthetic Fibers 
Solution-spun Synthetic Fibers 
High-performance Fibers 

RECYCLING OR REUSE OF MATERIALS 
Why Reuse or Recycle? 
Current Practice 
Options for Near Term Improvement 
The Ultimate Goal: Recycling in a Steady State Economy 

JOINING OF ADVANCED MATERIALS 
Friction Stir Welding of Aluminum Alloys 
Joining of Magnesium Alloys 
Supermartensitic Stainless Steels 

DETECTION OF DEFECTS AND ASSESSMENT OF SERVICEABILITY 
Defects in Solids 

254



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Structural Defects 
Nondestructive Testing and Nondestructive Evaluation 
Nondestructive Testing Methods 
The Performance and Reliability of Nondestructive Testing 
The Assessment of Serviceability 
Dealing with Defects 

DEFECTS INTRODUCED INTO METALS DURING FABRICATION AND SERVICE 
Primary Production Defects 
Defects Introduced During Fabrication 
Defects Introduced in Service 
The significance of defects entering service 

NON-DESTRUCTIVE TESTING AND EVALUATION OF METALS 
Defects in Metals 
Non-Destructive Testing Methods for Detecting Defects in Metals 
Evaluation of Non-Destructive Testing Data 

COMPOSITE DEFECTS AND THEIR DETECTION 
Types of Defect in Composites 
Ultrasonic Inspection Methods 
Low-frequency Vibration Methods 
Acoustic Emission and Acousto-Ultrasonics 
X-Radiography 
Optical Methods 
Thermal Methods 

CORROSION DETECTION AND DIAGNOSIS 
Inspection Organization 
Inspection, Detection and Monitoring Methods 
Treatment and Analysis of Inspection Results 
From Diagnosis to Determination of Solution(s), Recommendations and Preventive Actions 

MATERIALS OF THE FUTURE 
Synthesis and Processing 
Biomedical Materials 
Smart Materials 
Biomimetics and Self-assembly 
Nanoscale Materials and Assembly 
Future Information Technologies 
Display Technology 
Ultrastrong Fibers 
Materials Made To Measure 

SMART MATERIALS 
Responsive Materials in Engineering 
Instrumented Structures: Add-ons for Smart Materials 
Conventional Smart Materials 
Micromechanics: MEMS 
Chemically Triggered Mechanically Responsive Materials 
Carbon: Nanotubes and Bucky Balls 

MATERIALS FOR CLEAN ENERGY CONVERSION 

255



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Comparison between Combustion Processes and Fuel Cells for Energy Conversion 
Materials Requirements as Electrochemical Energy Converters 
High-temperature Solid Oxide Fuel Cells 
Future Trends 

AEROSPACE AND SPACE MATERIALS 
Aluminum Alloys 
Titanium Alloys and Aluminides 
Superalloys 
Ceramics 
Composites 
Outlook 

ELECTRICAL ENGINEERING 
Pre-1800: Charged Times 
Electricity as a Science: Electromagnetism and Circuit Theory 
Engineering Electricity: Important Direct Current Devices 
Selling Electricity: Asphyxiating Gas 
Centralized Power: Battle of the Currents 
A Material World: Conducting Materials 
Sending the Right Signals: Communications, Control, and Measurements 
Modern Trends in Power: the Next Generation 

ELECTRIC AND MAGNETIC CIRCUITS AND FIELDS 
Electric and Magnetic Circuits and Fields 
Integration of Circuit and Field Theories 
Introduction to Amplifiers 
Active Filters for Power Quality Improvement 
Biological Effects of Electromagnetic Fields 

ELECTRIC AND MAGNETIC FIELDS 
Electrostatic Fields 
Magnetic Fields 

ELECTROMAGNETIC DEVICES AND MAGNETIC CIRCUITS 
Magnetic materials 
Magnetic circuit 
Energy and co-energy calculation 
Electromagnetic devices 

DIRECT CURRENT AND ALTERNATING CURRENT SYSTEMS 
Theory of Electric Circuits 
Three-phase systems 
The Electric Power System 
High Voltage Direct Current (HVDC) Transmission 
Flexible AC Transmission System (FACTS) 
Power Quality 

NETWORK ANALYSIS 
Passive Components 
Voltage and Current Sources 
Circuits 
Ohm’s Law, Kirchhoff’s Voltage Law and Kirchhoff’s Current Law 

256



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Node and Mesh Analysis 
Network Theorems 
Two-Port Networks 
Advanced Circuit Analysis techniques 

ELECTRIC POWER CONVERSION SYSTEM SYNTHESIS - THEORY AND PRACTICE 
Rapid Increase in Electronically Powered Applications 
Switched Power Converters 
Resonant Converters 
Applications 

ACTIVE NETWORKS 
Types of Electric Networks 
Active Filters 
Power in Three Phase Systems 
Simulation 

SIGNALS AND SYSTEMS 
The Elements of Signals and Systems 
The Mathematical Approach to Signals and Systems 
Signal Representation 
Systems Theory 
Applications 

SIGNAL THEORY 
Properties of Signals 
Elementary Signals 
Linear Time Invariant Systems 
Fourier Analysis 
Discrete-Time Signals 
Random Processes 

ANALOG SIGNAL PROCESSING 
Analog Signals and Systems 
Linear Time Invariant Systems 
Theory of Filters 
Analog Signal Processing Circuits and Hardware Implementation 

DIGITAL SIGNAL PROCESSING - APPLICATIONS IN MEDICINE 
Digital Signal Processing of Continuous-Time Signals 
Sampling of Continuous-Time Signals 
Digital Signal Processing Systems 
Transfer Functions and Structures 
Discrete Fourier Transform 
Random Signal Representation 
Implementation of Digital Signal Processing Systems 

IMAGE PROCESSING 
Some Comments on Vision 
What Is An Image? 
The Relationship between Digital And Analogue Images 
The Concept of An Image Processing System 
The Process of Image Formation 

257



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The Image as a Representation 
The Image Processing Hierarchy 
The Pre-Processing Level 
Low Level Image Processing 
Medium Level Image Processing 
Image Interpretation 
Interpolation in Image Processing 
The Edge Detection Problem 
Applications of Image Processing 
Some Image Processing Packages 

MODULATION AND DETECTION 
Principles of Modulation 
Detection and Receiver Structures 
Future Development, Economic and Environmental Implications 

MATERIALS AND COMPONENTS IN ELECTRICAL ENGINEERING 
Conductive Materials, Wires and Cables 
Dielectric Materials and Devices 
Semiconductor Materials and Devices 
Magnetic Materials and Devices 
Superconducting Materials and Devices 
Fiber Optic devices and Systems 

CONDUCTIVE MATERIALS, WIRES, AND CABLES 
Basic concepts of electrical conduction 
Electronic band model 
Conductive materials 
Electrical wires 
Wire sizes 
Current carrying capacity 
Skin effect 
Types of electrical wire 
Cables components 
Cable performance in fire 
Environmental issues 
Conclusion: Sustainable Use of Metal Resources 

DIELECTRIC MATERIALS AND DEVICES 
Dielectric Materials 
Dielectric Devices 

MAGNETIC MATERIALS AND MAGNETIC TECHNIQUES 
Basics of Magnetism 
Magnetic Behaviour of Materials 
Types of Magnetic Materials 
Applications of Magnetism 
Promising Developments 

SUPERCONDUCTING MATERIALS AND DEVICES 
Superconducting Properties 
LTS Materials 

258



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

HTS Materials 
Devices 

FIBER OPTIC DEVICES AND SYSTEMS 
Basic Construction of Optical Fibres 
Multimode and Single mode Fibres 
Types of Non-communication Fibre 
Medical Applications of Optical Fibres 

INSTRUMENTATION AND MEASUREMENTS 
Characteristics and Response 
Errors and Error Control 
Standards 
Analog and Digital Instruments 
Control of Instruments 
Design, Testing, and Calibration 
Applications of Instruments 

GALVANOMETERS, ELECTROMECHANICAL VOLTMETERS AND AMMETERS 
Measurement Fundamentals 
Electromechanical Voltmeters and Ammeters 
Thermal-Type Instruments 
Potentiometers 

ELECTRONIC VOLTMETERS AND AMMETERS 
Analog Meters 
Digital Meters 
Radio-Frequency Microvoltmeters 
Vacuum-Tube Voltmeters and Oscilloscopes 

HIGH VOLTAGE MEASUREMENTS 
Requirements for High-Voltage Measurements 
Voltage and Current Transducers 
Measurement Techniques and Algorithms 
Integrated High-Voltage Measurement Systems 

MAGNETIC MEASUREMENTS 
Magnetic-Field Fundamentals 
Vector Instruments 
Scalar Instruments 
Characterizing Magnetometer Performance 

POWER AND ENERGY MEASUREMENTS 
Electric Power Measurements 
Power and Energy-Measuring Instruments 

DIGITAL INSTRUMENTS 
AD and DA Signal Conversions 
Theory of Signal Acquisition 
Data-Acquisition Systems 
Instrument Communication 
Examples of Digital Instruments 
Virtual Instruments 

259



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

SENSORS AND TRANSDUCERS 
Motion Sensors 
Velocity Sensors 
Force Transducers 
Temperature Sensors 
Magnetic-Field Sensor 
Chemical Sensors 
New Research Trends 

INSTRUMENTATION SYSTEMS 
Instruments and Instrumentation Systems 
Digital Systems, Microprocessors, and Computers 
Networks and Communications in Instrumentation Systems 
Advanced Systems 
Applications of Instrumentation Systems 

TELEMETRY 
Basic Telemetry Concepts 
Modulation Approaches 
Telemetry Applications 

ELECTRO-TECHNOLOGIES 
Electro-technologies for Generation and Transmission of Electricity 
Electro-technologies for end-uses of electricity 
Electric Vehicles 

DIRECT CURRENT MACHINES 
Magnetism and Electromagnetic principles 
Current Carrying Wires and Coils 
Basic Motor Principles 
Machine equations and circuits 
Types of dc Machine 
Stepper Motors 

TRANSFORMERS 
Basic Operating Principles of a Transformer 
Induction Motors 
Surges caused by the Vacuum Circuit Breaker 

SYNCHRONOUS MACHINES 
Types of Synchronous Machine 
Cylindrical-Rotor Synchronous Generators 
Synchronous Motors 
Excitation System 

INDUCTION MOTOR AND SELF-EXCITED INDUCTION GENERATOR 
Basic Construction 
Principle of Action 
Power Relationship and Torque-Slip Characteristics 
Motor Starting 
Speed Control 
Motoring, Generating, and Plug-Braking Modes of Operation 
High-Torque Induction Motors 

260



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Single-Phase Induction Motors 
Self-Excited Induction Generators 

FINITE ELEMENT ANALYSIS OF MACHINES 
2-D Magnetostatic Model 
2-D Complex Eddy-Current Model 
Rotating Model 
Coupled Model 
Representation of Skewed Slots 
Sinusoidal Pulse-Width Modulation 
3-D Model 

SWITCHED RELUCTANCE MACHINES AND PERMANENT MAGNET DC BRUSHLESS 
MACHINES 

Rotationary Switched Reluctance Motor 
Rotationary Permanent Magnet Brushless DC Machines 
The Linear Permanent Magnet Brushless Synchronous Motor (LPMSM) 
The Variable Reluctance Linear Motor 

INTELLIGENT CONTROL OF MOTORS 
Control Methods for Motors 
Sensor and Estimation 
Intelligent Motors 
The Challenges of Intelligent Control 

ELECTRIC VEHICLES 
Why Electric Vehicles? 
Past, Present and Future of EVs 
Present Status 
Engineering Philosophy of EV Development 
EV and HEV Configurations 
Electric Propulsion 
Energy Sources 
EV Infrastructure 

ELECTRIC POWER ASSISTED STEERING SYSTEM FOR AUTOMOBILES 
Essential components of an EPAS system 
Torque sensors for EPAS 
Other sensors 
Actuators for electric power steering 
Operating Conditions and Specifications 
EPAS System controller 
From EPAS to Steer by Wire 

ENERGY STORAGE SYSTEMS 
Energy Storage Systems 
Power Electronic Interface 
Flexible AC Transmission Systems Devices Most Compatible with Energy Storage Systems 
FACTS Plus Energy storage: Utility Application Performance 
Energy Storage: Distribution Level Performance 
Summary of Performance Consideration 
Cost Consideration 

261



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

PLASMA SCIENCE AND TECHNOLOGY 
Basic Plasma Properties 
Plasma Physics 
Types of Plasma 
Plasma Diagnostics 
Plasma Surface Interactions 
Biomaterials 
Biomicroelectromechanical Systems (bioMEMs) 

ELECTRIC POWER DISTRIBUTION SYSTEMS 
Introduction 
Distribution System Planning 
Distribution Lines and Substations 
Distribution System Operation 

ELECTRIC POWER SYSTEM ANALYSIS, OPERATION AND CONTROL 
Introduction 
Modeling of Power System Components 
Load Flow Analysis 
Power System Dynamic Simulations 
Automatic Generation Control 
Power System Stability and Control 
Power Electronics and its Applications to Power System Control 
Voltage Control and VAR Management 
Sub-synchronous Resonance 
State Estimation 

CIVIL ENGINEERING 
Historical Background of Civil Engineering 
Functions of Civil Engineering 
Social Development Of Civil Engineering 
Prospects for the Twenty-First Century 

FIELDS WITHIN CIVIL ENGINEERING - PORTS AND CANALS AS WATERBORNE 
TRANSPORT FACILITIES 

Ports and Canals in the Ancient World 
Ports and Canals in the Seventh to Fifteenth Centuries 
Ports and Canals in the Sixteenth to Nineteenth Centuries 
Ports and Canals in the Twentieth Century 
Towards the Twenty First Century 
 

TRANSPORTATION ENGINEERING 
Traffic Flow Fundamentals 
Transportation Planning 
Geometric Design of Highways 
Traffic Management 
Safety 

URBAN AND COMMUNITY PLANNING 
Planning System 
Urban and Community Systems 

262



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Policy Measures 
Analysis and Planning Techniques 
Institutional Set-Up 
Finance 

WASTEWATER MANAGEMENT ENGINEERING 
Wastewater Management 
Solid Wastes Management 
Concluding Remarks 

WATER RESOURCES ENGINEERING 
Recent Development in Water Resources Engineering 
Real Problems in Human Societies 
New paradigm—Water Ethics 
Introduction 

SURVEY ENGINEERING 
Fundamentals of Plane Surveying 
Basic Survey Measurements 
Control Surveys in Plane Surveying 
Topographic Surveys 
Other Branches of Surveying 
Surveying and Geographic Information System 
Introduction 

CONTROL POINT SURVEYING AND TOPOGRAPHIC MAPPING 
Geometric Background 
Horizontal Control 
Vertical Control 
Topographic Mapping 

GLOBAL POSITIONING SYSTEM 
Overview of GPS 
Relative Positioning by GPS 
Surveying with GPS 
The future of GPS 

PHOTOGRAMMETRY 
Orientation 
Calibration 
Matching 
Accuracy in digital photogrammetry 
Application examples of digital photogrammetry 
Into the 21st century 

SATELLITE REMOTE SENSING 
Principles of Remote Sensing 
Overview of Representative Satellite Remote Sensing Systems and Their Characteristics 
Fundamentals of Data Processing 
Recent Trends of Satellite Remote Sensing 

GEOGRAPHIC INFORMATION SYSTEM 
Types of data used in GIS 

263



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Data acquisition and data base maintenance 
Spatial data analysis and output production 
GIS applications 
Other similar systems 

CONSTRUCTION AND STRUCTURAL ENGINEERING 
Structural Type 
Structural Materials 
Structural analysis 
Structural Design 
Construction Management 

STRUCTURAL TYPES 
Definition of Structure 
Tension Structure 
Arch 
Column and Tower 
Truss 
Beam 
Rigid Frame 
Plane Structure 
Spatial Structure 
Selection of Structural Type 

STRUCTURAL ANALYSIS 
Structural system 
Structural modeling. 
Linearity of the structural system. 
Definition of kinematics 
Definitions of statics 
Balance of linear momentum 
Material constitution 
Reduction of 3D constitutive equations for 2D plane problems. 
Deduction of Euler-Bernoulli Beams from Solid. 
Methods of structural analysis 
Discrete modeling of structures 
Matrix force method 
Matrix displacement method 
Trends and perspectives 

EARTHQUAKE PROTECTION 
Some Recent Earthquakes: Important Observations and Lessons 

STRUCTURAL STABILITY AND NONLINEAR BEHAVIOR 
Nonlinear Materials and Members 
Structural Limit States 
Structural Failures 
Inelastic Behavior 
Earthquake Energy Partitioning 
Structural Deterioration 
Damage Index 

264



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

EARTHQUAKE RESISTANT DESIGN 
Seismic Coefficient Method 
Response Spectrum 
Modified Seismic Coefficient Method 
Elasto-Plastic Response and Ultimate Strength of Structures 
Performance-Based Design 
Earthquake Ground Motion for Design 
Dynamic Response Analysis 
Response Displacement Method 
Seismic Diagnosis and Retrofitting 

EARTHQUAKE RESISTANT BASES AND FOUNDATIONS 
Ground Failures Other than Soil Liquefaction 
Ground Failures Associated with Soil Liquefaction 
Ground Motion Characteristics in Soft and Liquefied Soils 
Simplified Procedure for Soil Liquefaction Evaluations 
Liquefaction Remediations 
Simplified Design Method for Pile Foundations 
Base Isolation 

EARTHQUAKE-RESISTANT BUILDING CONSTRUCTION 
Historical Development 
Seismic Actions 
Performance Requirements of Buildings 
Capacity Design Method 
Seismic Isolation and Vibration Control 
Retrofitting of Existing Buildings 

SAFETY ANALYSIS 
Design Principle 
Uncertainties for Structural Systems and Acting Loads 
Safety Factor and Probability of Failure 
Design Practice 
Safety Goals and Structural Performance 

GEOTECHNICAL ENGINEERING 
Subsurface Investigation for Site Characterization 
Foundations 
Earth Pressure and Open Cuts 
Ground Improvement 
Underground Development 

SOIL MECHANICS 
Definition of Property Indices 
Compaction of Soils 
Seepage of Water through Soils 
Consolidation of Clay 
Strength of Soil 
Earth Pressure 
Bearing Capacity of Foundations 
Stability Analyses of Slopes 

265



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENGINEERING GEOLOGY 
Characteristics properties of Minerals 
Igneous Rocks 
Sedimentary Rocks 
Metamorphic Rocks 
Ores, Industrial Minerals and Fossil fuel 
The Shape of the land surface 
Erosion and Deposition by Gravity and Ice 
Geological Maps 
The Record in the rocks 
The Dynamic Earth 

MINING ENGINEERING AND MINERAL TRANSPORTATION 
A Historical Review of Mining Engineering 
Features of Mining 
Development and Operation of Mine 
Mining and Mining Equipments in Underground Mine 
Mineral Transportation in Underground Mine 
Rock Pressure and Support System in Underground Mine 
Surface Mining 
Water Drainage and Mine safety 
Environmental Impact and Reclamation in Mining 
Conclusion 

SURFACE MINING METHODS AND EQUIPMENT 
Surface Mining Methods 
Surface Mining Machinery 

UNDERGROUND MINING METHODS AND EQUIPMENT 
Underground Mining Methods 
Underground Mining Machinery 

DRILLING MACHINES 
Construction of Drilling Equipment 
Mechanical Principles of Percussion Drill 
Classification of Rock Drills 
Applications of Drilling Equipment 
Introduction 

OFFSHORE DRILLING AND PRODUCTION EQUIPMENT 
Outline of Rotary Drilling Method 
Offshore Drilling Structures 
Offshore Oil/Gas Production Systems 

MINERAL COMMINUTION AND SEPARATION SYSTEMS 
Significance of Mineral Beneficiation 
Overview of Mineral Processing Systems 
Components of Mineral Beneficiation Technology 
Comminution System 
Gravity Separation 
Flotation 
Magnetic Separation 

266



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Electrostatic Separation 
Solid-Liquid Separation and Waste Treatment 
Other Methods of Mineral Extraction 
Disposal of Solid Wastes and Waste Water Treatment 
Conclusion 

SURFACE MINING TRANSPORTATION SYSTEMS 
Surface Mining 
Equipment Used for Surface Mining 
Transportation Management System for Surface Mining 

UNDERGROUND MINING TRANSPORTATION SYSTEMS 
From Surface to Underground/Vice Versa 
Underground Transport for Materials and Equipment 
Ore/Coal Transport 
Personnel Transport 

MINING AND EXPLORATION FOR MINERAL RESOURCES 
Geologic Prospecting 
Geophysical Prospecting 
Geochemical Prospecting 

TRANSPORTATION ENGINEERING AND PLANNING 
Historical Development of Transportation 
Transportation Problems 
Mobility and Social, Technological, and Environmental Changes 
Can Transportation be Sustainable? 

HISTORICAL TRANSPORTATION DEVELOPMENT 
Building Blocks for the Modern Systems 
The First of the Modern Modes: Rail and Water 
Development Logistics 
Diffusion and Improvement of Rail and Marine Systems 
Further Development of Modern Modes 
The Latecomers: Planes, Trucks, Autos, and Others 
Transportation Systems as Life Support Systems 

TECHNOLOGICAL CHANGES AND TRANSPORTATION DEVELOPMENT 
Transportation Technology and Innovation 
Structure, Behavior, and Performance 
Service Providers as Innovators 
Innovations within User Systems 
Inputs to Service Providers 
Transportation and Communication Synergies 

TRANSPORTATION DEVELOPMENT AND INSTITUTIONAL CHANGE 
US Transportation System Evolution before the Railroad 
A New Consensus: The Railroad Era in the US 
A Change in Consensus Again 

HISTORY OF GOODS TRANSPORTATION 
Prehistory of Goods Transportation 
The Middle Ages and the Development of Trade Economies in Europe 

267



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

From 1500 to 1780: The Age of Sail, Worldwide Exploration, and Gains from Trade 
The Impact of the Industrial Revolution on Goods Transportation, 1780–1870 
Defining the Role of Modern Government: Goods Transportation from 1870 to the Present 

TRANSPORTATION SYSTEMS 
Definitions 
Roles and Effects of Transportation Systems 
Planning and Control of Future Systems 

HIGHWAYS AND PRIVATE MODES OF TRANSPORTATION 
Highways and Paths 
Highway Law 
Highway Planning 
Highway Design 
Highway Costs 
Highway Funding 
Highway Engineering 
Drivers 
Vehicles 
Cars and Trucks 
Traffic Behavior 
Motorcycles 
Bicycles 
Pedestrians 

URBAN PUBLIC TRANSPORTATION SYSTEMS 
Classification of Transit Systems 
Bus Transit System 
Trolleybus System 
Rail Transit Systems 
Tramway/Streetcar and Light Rail Transit - LRT 
Rapid Transit or Metro 
Automated Guided Transit Systems 
Regional and Commuter Rail 
Special Technology Transit Systems 
Transit Line Scheduling 
Transit Planning and Selection of Transit Modes 
Present and Future Role of Urban Transit 

PARATRANSIT SYSTEMS 
Description of Paratransit Services 
Technology 
Paratransit Issues 

WATER TRANSPORT SYSTEMS AND PORT DEVELOPMENTS 
Alternative Propulsion Systems and Vessel Designs 
Cargo-Handling Technologies and Port Development 
Other Technologies 
How Fast Will New Technologies Be Adopted? 

RAILROAD TRANSPORTATION 
Railroad Technology 

268



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Terminals 
Railroad Cost Structure 
Decreasing Marginal Costs and Regulation 
Operations and Service Planning 

NETWORK DEVELOPMENTS IN AVIATION 
Deregulation of Aviation Markets 
Airline Strategies 
Airport Strategies 
Slot Allocation 

AIRPORT DESIGN AND DEVELOPMENT 
Planning for Airport Development 
Financing Airport Projects 
Economic Impacts and Economics of Airport Development 
Impact of Aircraft Characteristics on Airport Design 
Airside Design 
Terminal Design 
Airport Design for Safety, Environmental Protection, and More 
Toward Better Concepts for Airport Design and Development 

URBAN TRAVEL 
Travel Choices in Large Urban Areas 
Equilibria of Travel Choices 
Mobility and Vitality 

INTERNATIONAL AND INTERREGIONAL TRANSPORTATION 
Brief History of Interregional/ International Transportation 
Role of International/ Interregional Transportation –Current Situation 
New Challenges in Interregional Transportation and Future Prospects 

SAFETY OF TRANSPORTATION 
Transportation Safety Around the World 
Transportation in the United States 

MOBILITY AND SOCIAL, TECHNOLOGICAL AND ENVIRONMENTAL CHANGES 
Mobility and Accessibility 
Social and Economic Change, and Technology 
Sustaining and Improving Mobility 

SOCIAL CHANGE AND DEMAND FOR MOBILITY 
Economic Growth and Urbanization 
Globalization and Internationalization 
Household and Gender Issues 
Leisure and Age Distribution 
The Telecommunications Revolution 
Environmental Awareness 
Institutional Change 

TRANSPORTATION AND AIR QUALITY 
Exhaust Emissions 
Air Quality Standards 
Historical Trends 

269



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Present Trends 
Assessment Methods 
Reducing Emissions 

TRANSPORT AND ENERGY 
The Problem 
Patterns of Transport Energy Use 
Explaining Transport Energy Use Variations 

INTELLIGENT TRANSPORTATION SYSTEMS 
The Technology and Related Services 
Benefits 
Barriers to Deployment and Related Issues 

TELECOMMUICATIONS SUBSTITUTION FOR TRANSPORTATION 
Comparing Telecommunication and Transport 
Comparing Remoteness and Proximity 
How Telecommunication Influences Transportation Demand 
The Linkage Between Trip Purposes and Telecommunication Applications 
Specific Telecommunication Applications Reduce Travel 
Comparing Characteristics and Costs of Travel and Communication 
Travel Telesubstitution and Traffic Dynamics 
Travel Telesubstitution and Location Dynamics 
The Challenge and Opportunity of Telecommunications for Location and Mobility 

TRANSPORTATION IN THE 21ST CENTURY: TECHNOLOGICAL INNOVATION 
Transport Innovation Process 
Transportation in 2000: Past as Prologue to the Future 
Transportation in the Twenty-First Century 

PERSPECTIVES ON SUSTAINABLE TRANSPORT 
Praise for Mobility 
Shadowsides of Mobility 
The Future of a Mobile Society 
Epilogue 

SUSTAINABLE MOBILITY 
Sustainable Transport: A Policy Challenge 
Conceptual Issues 
Transport and Environment 
Spatial Aspects 
Social and Behavioral Aspects 
Technological Aspects 
Dynamic Aspects 
The Role of Policies in Creating Sustainable Transport 

SUSTAINABLE TRANSPORT AND PUBLIC POLICY 
Global Perspectives on Public Policy 
Local Perspectives on Public Policy 
Barriers to Implementation 

INSTITUTIONS FOR SUSTAINABLE TRANSPORTATION MANAGEMENT: PRINCIPLES 
AND EVOLUTION 

270



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Background 
The Sustainability Concept in Institutional Decisions 
Trade, Technology, and Institutional Arrangements in International Transportation 
Recent Transportation Institutional Evolution in the United States 

MECHANICAL ENGINEERING 
Mechanical Engineering Stages 
Scientific and Technological Progress and Mechanical Engineering 
Mechanical Engineering in the Twenty-First Century: State of the Art and Prospects for its 
Development 

FUNDAMENTALS OF MECHANICS OF RIGID BODIES 

STRENGTH OF MATERIALS AND DAMAGE ASSESSMENT 
Damage and Mechanical Behavior of Materials 
General Ideas and Definitions 
Structures and Bond Types of Solids 
A Physical View of Defects 
Dislocation Mechanisms of Origin and Growth of Cracks 
Fractography of Surfaces of Extending Cracks 
Fundamental Definitions of Defect 
Methods for Evaluating the Level of Damage 

NONLINEAR MODELS AND PLASTICITY 
Plasticity 
Theory of Slipping 
The Deformation Theory 
The Yielding Theory. A Regular Plasticity 
A Singular Plasticity 
An Analytical Plasticity 
A Principle of Macrodeterminism 
A Behavior of Elastic-plastic Materials with Defects 

THE ROLE OF FLUIDS AND HEAT IN MECHANICAL ENGINEERING 

PRESSURE VESSELS AND SHELL STRUCTURES 
Areas of Application of Pressure Vessels and Shell Structures 
Design of Pressure Vessels 
Structural Elements of Pressure Vessels 
Shell Structures of Composite Materials 
Strength and Analysis of Pressure Vessels and Shell Structures 

RELIABILITY, DIAGNOSTICS AND FAULT CORRECTION 
The Subject of Reliability Theory 
Standardization in Reliability 
Reliability and its Components 
States, Failures and their Classification 
Reliability Measures 
Repairable Items 
Diagnostics and Condition Monitoring in Mechanical Engineering 
Non-Destructive Testing 
Fault Correction 
Trends and Perspectives 

271



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

SYSTEM RELIABILITY ANALYSIS 
Reliability Measures for Elements 
Statistical Estimation of Reliability Measures 
Series Configuration Systems 
Parallel Configuration Systems 
Complex Systems and Redundancy 
Fault Tree Analysis 
Event Tree Analysis 
Two-Side Estimates for Reliability Measures 

MATHEMATICAL MODELS OF PHYSICAL RELIABILITY THEORY 
Failures in Mechanical Systems 
General Concepts of Physical Reliability Theory 
Load-Strength Model 
Multidimensional Time-independent Models 
Cumulative Time-dependent Models 
Poisson Models 
Failure as the First Excursion of a Random Process 

RELIABILITY AGAINST FRACTURE AND FATIGUE 
Fracture and Fatigue in Mechanical Engineering 
Linear Fracture Mechanics 
Nonlinear Fracture Mechanics 
Traditional Approach to Fatigue Analysis 
Theory of Fatigue Crack Growth 
Failure as the Loss of Integrity 

FAULT DETECTION AND DIAGNOSTICS OF FAILURES 
Basic Concepts 
Relationship between Diagnostics and Reliability 
Diagnostics aspects at the Design Stage 
Diagnostics at the Manufacturing Stage 
Diagnostics at the Operational Stage 
Diagnostics at the Repair and Storage Stages 

NON-DESTRUCTIVE TESTING 
Classification of NDT Methods 
Magnetic NDT Methods 
Electric NDT Methods 
Eddy Current NDT Methods 
Microwave NDT Methods 
Infrared NDT Methods 
Optical NDT Methods 
Radiographic NDT Methods 
Ultrasonic NDT Methods 
Penetrant NDT Methods 
Other NDT Methods 

FAULT CORRECTION IN MECHANICAL SYSTEMS 
General Information about Faults 
Defects in Welds, their Causes and Removal 

272



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Methods to Minimize Welding Deformations, Stresses and Shifting 
Defects in Metallic Casts and Method to eliminate them 
Faults in Bearing Joints and Ways to eliminate them 
Faults in Motor Vehicle Units and Assemblies and Methods of Removing them 

NONLINEAR DEFORMATION AND FRACTURE MECHANICS FOR ENGINEERING 
APPROACHES IN DESIGN OF STRUCTURES 

General Load Conditions for Engineering Structures 
Deformation Fracture Criteria under Static and Low Cyclic High Temperatures Loading 
Stress-Strain Fracture Criteria under High Cyclic Loading 
Stress-Strain Fracture Criteria under Two-Frequency Cyclic Loading 
Life Time Prediction in Cycle Loading Condition 
Elasto-Plastic Strain at the Crack Initiation in the Notch Affected Area 
The Crack Propagation at Low Cycle Loading 
The Generalized Effects of Stress and Strain Concentration for Substantiation of 
Constructions Safety 
Engineering Approaches to Design of Structures 

INDUSTRIAL AND MANUFACTURING ENGINEERING 
Background 
System-Wide Approach 
Fundamentals of Industrial and Manufacturing Engineering 
Definitions and Key Concepts 
Management of Operations 
System Models for Management of Manufacturing Operations 
Human Factors and Ergonomics in Industrial Engineering 
Production and Distribution Systems 
Manufacturing 
Management in Industrial and Manufacturing Engineering 
Quality: a Management Philosophy 
New Engineering Processes for the Twenty-First Century 
Conclusion 

PRESSURE VESSELS AND PIPING SYSTEMS 

PIPELINE SYSTEMS AND STRUCTURAL INTEGRITY 
Introduction  
Historical Background for Pipeline Systems 
Hydrocarbon Pipeline Infrastructure and Its Importance 
Incidents on Hydrocarbon Transportation Pipelines 
Regulation of Transmission Pipelines 
Two Types of Pipeline Systems 
Threat Management  
Integrity Management for Pipeline Systems 
Codes versus Regulations and Plausible Improvements 
The Integrity Management Process 
Future Prospects, Summary, and Conclusions 

TELECOMMUNICATION SYSTEMS AND TECHNOLOGIES 
Telecommunications: Connecting the World 
150 Years in a Blink of an Eye: a Very Short History of Telecommunications 

273



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

What is between Two Telephones? 
A Rapid Overview of Mechanisms, Technologies, and Models for Telecommunications Systems 
and Services 
The Wireless World 
The Convergence of the Internet and Telecommunication Networks 
The Future of Telecommunications 

FUNDAMENTALS OF COMMUNICATION SYSTEMS 
Sources of Information and Source Coding 
Communication Channels, Modulation, Channel Coding and Synchronization 
Performance Evaluation 
Concluding Remarks 

FUNDAMENTALS OF TELECOMMUNICATIONS 
Types of Telecommunication Networks Procedure 
Multiplexing Techniques 
Network Protocol Layering 
Telephony and Internet-oriented Technologies 
Future Outlook 

ANALOG AND DIGITAL SWITCHING 
Switching Node Architectures 
Switching Technologies and Techniques 
Switching Elements, Switches and Switching Fabrics 
Digital Switching 
ATM Switching 
Conclusions 

ANTENNA SYSTEM IN TELECOMMUNICATIONS 
Radiation Performance 
Equivalent Circuit Model 
The Basic Principle of the Radiation 
Types of the Antennas and Their Basic Characteristics 
Array Antennas and Phased Arrays 
Adaptive and Smart Antennas 
Propagation Channel Modelling 
Conclusion 

ANALOG AND DIGITAL TRANSMISSION OF DATA 
Model of a Communication System 
Analog Transmission 
Pulse Modulation 
Data Transmission 
Spread-Spectrum Modulation 
Multiplexing and Multiple Accessing 
Conclusion 

OPTICAL FIBERS 
Nature of Light 
Fiber Materials 
Fiber Cables 
Fiber Characteristics 

274



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Fiber Modes 
Fiber Connectors 
Governing Standards 
WDM Systems 
Fiber Applications 
Conclusion 

WIRELESS TERRESTRIAL COMMUNICATIONS: NON-TELEPHONY-ORIENTED 
TECHNOLOGIES 

Technical Challenges in Wireless Communications 
Overview of Current Wireless Systems and Beyond 

COMMUNICATION SATELLITES - TECHNOLOGIES AND SYSTEMS 
Satellite Fundamentals 
Evolution of Communication Satellite Applications and Systems 
Communication Payload Technologies 
Future Technology Trends and Impacts 
Conclusion 

MOBILE AND WIRELESS POSITIONING TECHNOLOGIES 
The Need for Positioning Determination 
Radio Positioning Systems 
Outdoor Positioning Technologies 
Indoor Positioning Technologies 
A Classification of Location-Based Services (LBS) 
Conclusion 

TELECOMMUNICATION NETWORK MANAGEMENT 
A Foundation for Network Management 
Telecommunication Networks: Changes in Motion 
Network and Service Management Architectures 
Advances in Network Management Research 
Management Automation: The Future of Network and Service Management 
Conclusion 

TELECOMMUNICATION NETWORK RELIABILITY 
Methods and Improving Computing Time 
Sum of Disjoint Product Technique for Computing Network Reliability 
Recent Developments 
Introduction 
Conclusions 

QUALITY OF SERVICE IN TELECOMMUNICATION NETWORKS 
Quality of Service (QoS) Background 
QoS Management Schemes 
Current Research Efforts in emerging IMS QoS Solutions 
Conclusion 

POWER MANAGEMENT 
Storing and Harvesting Energy 
General Approaches to Power Management in Mobile Devices 
Power Management in Infrastructure-based Mobile Systems 
Power Management in Pervasive Systems 

275



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Conclusions 

MOBILITY MANAGEMENT IN WIRELESS SYSTEMS 
Importance of Mobility Management 
Location Management 
Handoff Management 
Research in Mobility Management 
Conclusion 

LOCATION-AWARE TELECOMMUNICATION SERVICES 
An Overview of the Geographic Information System 
Middleware Solutions 
A Brief Analysis of the Location Concept 
Design Issues of Location-aware Service Provisioning 
Positioning Techniques 
Conclusion 
Privacy and Security Implications 

NETWORK SECURITY 
Network Security Threats and Attacks 
Security Services and Security Mechanisms 
Security Issues in Wireless Networks 
Introduction 
Conclusion 

TELECOMMUNICATION NETWORK INTEROPERABILITY 
Levels of Network Interoperability 
Impact of Convergence on Society 
Research Challenges for Interoperability 
Introduction 
Conclusion 

TELECOMMUNICATION PROJECT MANAGEMENT 
Management of Standard Production 
Examples of Projects in Telecommunication Services 
Characteristics of Projects in Telecommunication Services 
How are Public Telecommunication Services Developed? 
Concluding Remarks 

STANDARDS FOR NETWORKED EQUIPMENT AND SERVICES 
Management of Standard Production 
The Management of Standard Development 
Subject Matter Classification of ICT Standards 
Life-Cycle Based Classification of ICT Standards 
Standardization and Innovation 
Standardization and Innovation in Networked Services 
Conclusions 

 
 
 
 
 
 

276



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENCYCLOPEDIA OF CONTROL SYSTEMS, ROBOTICS, AND AUTOMATION  
 
 

CONTROL SYSTEMS, ROBOTICS, AND AUTOMATION 
Feedforward and Feedback Control 
Analysis and Design of Feedback Control Systems 
Higher-Level Control Systems 
Applications 
History 
Outlook on Some Trends in Future Research and Developments 
Introduction 
Conclusions 

ELEMENTS OF CONTROL SYSTEMS 
System modeling 
Mathematical models of dynamical systems 
Systems control 

BASIC ELEMENTS OF CONTROL SYSTEMS 
Dynamical Systems 
Graphical Description of Systems 
Open-loop Control and Closed-loop Control 
Principal Functions of Control 
The Basic Structure of Control Systems 
Some Typical Examples of Control 
A Brief Overview of the History of Control Systems 

GENERAL MODELS OF DYNAMICAL SYSTEMS 
Mathematical Models 
Dynamic and Static Behavior of Systems 
System Properties 

DESCRIPTION OF CONTINUOUS LINEAR TIME-INVARIANT SYSTEMS IN TIME-
DOMAIN 

Description by differential equations 
System description with reference to special signals 
System description in state space 

DESCRIPTION OF CONTINUOUS LINEAR TIME-INVARIANT SYSTEMS IN 
FREQUENCY DOMAIN 

Laplace Transformation 
Fourier Transformation 
Transfer Function of a Dynamical System 
Frequency-Response of a Dynamical System 
The Most Common Dynamical Systems 

CLOSED-LOOP BEHAVIOUR OF CONTINUOUS LINEAR TIME-INVARIANT SYSTEMS 
Dynamic behavior of the closed-loop system 
Sensitivity of feedback control systems to parameter variations 
Stability 
Steady-state error 
PID controller and other standard controller types 

277



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Behavior of Standard Controllers in Closed-Loop Operation. 

STABILITY CONCEPTS 
The Definition of Stability 
Stability Criteria for Linear Time-Invariant Systems 

CLASSICAL DESIGN METHODS FOR CONTINUOUS LTI-SYSTEMS 

CONTROLLER DESIGN IN TIME-DOMAIN 
Problem formulation 
Time-domain performance specifications 
Optimal controller settings subject to the ISE-criterion 
Empirical procedures 
Mixed time- and frequency-domain design by standard polynomials 
Concluding Remarks 

DESIGN IN THE FREQUENCY DOMAIN 
Gain and Phase Margins 
Types of Compensators 
Design of PI and Lag Compensators 
Design of PD Compensators (Realized by Rate Feedback) 
Design of Lead Compensators 
Design of PID Compensators 
Design of Lag - Lead Compensators 

PID CONTROL 
Process Models 
Performance Evaluation of PID Control Systems 
Action Modes of PID Controllers 
Design of PID Control Systems 
Advanced Topics 

INTERNAL MODEL CONTROL 
The Internal Model Control Structure 
Internal Model Control Design Procedure 
Application of IMC design to Simple Models 
IMC-PID tuning Rules for First-Order with Delay Plants 
Additional IMC Design Topics 

SMITH PREDICTOR AND ITS MODIFICATIONS 
Controller design 
Performance comparison 
Modification for high order systems 
Modification for rapid load rejection 
Modifications for open-loop unstable systems 

DIGITAL CONTROL SYSTEMS 
The Basic Structure of Digital Control Systems 
Discrete-Time Systems 
Sampled-Data Systems 
Stability 
Controllability 
Observability 

278



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Loss of Controllability and Observability due to Sampling 
Kalman Decomposition 

DISCRETE-TIME, SAMPLED-DATA, DIGITAL CONTROL SYSTEMS, AND 
QUANTIZATION EFFECTS 

Discrete-Time Systems 
Sampled-Data Systems 
Digital Control Systems 
Quantization Effects 

DISCRETE-TIME EQUIVALENTS TO CONTINUOUS-TIME SYSTEMS 
Design of Discrete-Time Control Systems for Continuous-Time Plants 
Discrete-Time Equivalents of Continuous-Time Plants 
Discretizing Continuous-Time Controllers 
Discretization of Continuous-Time State Variable Models 

DESIGN METHODS FOR DIGITAL CONTROLLERS, SAMPLE-RATE 
Design Methods for Digital Controllers 
Sample Rate 

REAL-TIME IMPLEMENTATION 
A Simple Real-Time System 
Computational Delay and Jitter 
Real-Time Integration of Continuous-Time States 
Implementation on Fixed-Point Processors 
Implementation on Floating-Point Processors 
Real-Time Operating Systems 
Intertask Communication in Multitasking Systems 
Distributed Real-Time Systems 
Time Triggered Systems for Safety Critical Applications 
Development Tools for Real-Time Implementation 

DESIGN OF STATE SPACE CONTROLLERS (POLE PLACEMENT) FOR SISO SYSTEMS 
Design Objective 
General Remarks on State Space Design 
System Class 
Accompanying Example: Inverted Pendulum on Cart 

DESCRIPTION AND ANALYSIS OF DYNAMIC SYSTEMS IN STATE SPACE 
Extraction of the State Space Representation from the Transfer Function G(s) 
Transformation to Diagonal Form 
Solution of the State Equations 
Stability 
Controllability and Observability 
Discrete Time Systems 

CONTROLLER DESIGN 
Objectives and Structure of State Feedback Control 
Determination of the pre-compensator g 
Determination of the Controller k 
Example: Inverted Pendulum 
Discrete-Time State Feedback and Dead-Beat Behavior 

279



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

OBSERVER DESIGN 
Objectives and Structure of the State Observer 
Design of the Observer 
Example: Inverted Pendulum 
The Observer in Closed-Loop Control- The Separation Principle 
Reduced Order Observer 
Discrete- Time Observers 

EXTENDED CONTROL STRUCTURES 
Steady State Behaviour under realistic assumptions 
PI- State Feedback Control 
Model-based dynamic pre-compensator 

BASIC NONLINEAR CONTROL SYSTEMS 
Forms of nonlinearity 
Structure and behaviour 
Stability 
Aspects of design 
Conclusions 

DESCRIBING FUNCTION METHOD 
The Sinusoidal Describing Function 
The Evaluation of some DFs 
Limit Cycles and Their Stability 
DF Accuracy 
Some Examples of DF Usage 
Closed Loop Frequency Response 
Compensator Design 
Additional Aspects 
Conclusions 

SECOND ORDER SYSTEMS 
Basic Principles 
Analysis Using the Phase Plane 
Conclusions 

STABILITY THEORY 
Linearization: Stability in the First Approximation 
The Direct Method of Lyapunov 

POPOV AND CIRCLE CRITERION 
Kalman-Yakubovich-Lemma 
Criteria for Absolute Stability 

CONTROL BY COMPENSATION OF NONLINEARITIES 
Plants with Actuator Nonlinearities 
Parameterized Inverses 
State Feedback Designs 
Output Feedback Inverse Control 
Output Feedback Designs 
Designs for Unknown Linear Dynamics 
Designs for Multivariable Systems 
Designs for Nonlinear Dynamics 

280



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Neural Network based Adaptive Inverse Compensation 
An illustrative Example 
Concluding Remarks 

ESTIMATION AND COMPENSATION OF NONLINEAR PERTURBATION BY 
DISTURBANCE OBSERVERS 

Problem Statement 
Theory 
Applications 

ANTI WINDUP AND OVERRIDE CONTROL 
PI-Control with Input Saturations 
Plants of dominant Second Order 
Output Constrained Control 
Introduction 
Conclusion and Outlook 

GAIN-SCHEDULING 
Linearization Theory 
Divide and Conquer Gain-Scheduling Design 
LPV Gain-Scheduling 
Outlook 

MODELING AND SIMULATION OF DYNAMIC SYSTEMS 
Systems, Processes and Models 
Simulation 
Classification of Systems and Models 
Modeling 
A Short History of Simulation 

SOME BASICS IN MODELING OF MECHATRONIC SYSTEMS 
System Variables and System Elements 
Kirchhoff Networks 
Port-Hamiltonian Systems 

MODELING AND SIMULATION OF DISTRIBUTED PARAMETER SYSTEMS 
Modeling of distributed parameter systems 
Simulation of distributed parameter systems 

MODELING AND SIMULATION OF LARGE-SCALE HYBRID SYSTEMS 
General Concepts 
System Representations and Software Tools 
Object-oriented Modeling of Physical Systems 
Integration of Complex Discrete Event and Object-Oriented Models 
Ongoing Research and Future Challenges 

MODELING AND SIMULATION OF DYNAMIC SYSTEMS USING BOND GRAPHS 
Early history 
Modeling and simulation of dynamic behavior of physical systems 
Key aspects of the port-based approach 
Bond Graph Notation 
Port-based modeling and simulation of dynamic behavior of physical systems in terms of 
bond graphs: a simple example 
Future trends 

281



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

RAPID PROTOTYPING FOR MODEL, AND CONTROLLER IMPLEMENTATION 
Definition of Rapid Prototyping 
Goals 
General solution 
Simulation acceleration 
Conclusions 

MODELING LANGUAGES FOR CONTINUOUS AND DISCRETE SYSTEMS 
Aims of Modeling Languages 
Historical background 
A Modeling Approach 
Modeling Languages 
A comparison of VHDL-AMS and Modelica 
Conclusions 

SIMULATION SOFTWARE - DEVELOPMENT AND TRENDS 
Continuous Roots of Simulation 
CSSL Structure in Continuous Simulation 
Numerical Algorithms in Simulation Systems 
Simulation Software and CACSD Tools 
Analysis Methods in Simulation Systems 
Implicit Models -Algebraic Loops -Differential-Algebraic Equations 
Discrete Elements in Continuous Modeling and Simulation 
Hybrid modeling and simulation - Combined Modeling and Simulation 
Simulation in Specific Domains 
Developments beyond CSSL 
Discrete Event Simulation 
Object-oriented Approaches to Modeling and Simulation 
Choice and Comparison of Simulation Software 
Conclusion 

FREQUENCY DOMAIN SYSTEM IDENTIFICATION 
A brief introduction to identification 
System Identification: problem statement 
Time and frequency domain identification 
Selection of an identification scheme 

MEASUREMENTS OF FREQUENCY RESPONSE FUNCTIONS 
An introduction to the discrete Fourier transform 
Spectral representation of periodic signals 
Analysis of FRF measurements using periodic excitations 
Reducing FRF measurement errors for periodic excitations 
FRF measurements using random excitations 
FRF measurements of multiple input multiple output systems 
Guidelines for FRF measurements 
Conclusions 

ESTIMATION WITH KNOWN NOISE MODEL 
Estimation Algorithms - General 
Estimation Algorithms - Specific 
Illustration and Overview of the Properties 

282



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Extensions 
Model Selection - Model Validation 
Introduction 

FREQUENCY DOMAIN SUBSPACE ALGORITHMS 
Model equations 
Subspace algorithms 
Practical remarks 
Simulation examples 
Real measurement example 

ESTIMATION WITH UNKNOWN NOISE MODEL 
Estimation algorithms 
Overview and Illustration of the properties 
Identification of parametric noise models 
Identification in feedback 
Model selection 
Introduction 

MODAL ANALYSIS 
The “Modal” Model 
Frequency-Domain Identification of Modes 
Application 
Conclusion 

IDENTIFICATION OF LINEAR SYSTEMS IN TIME DOMAIN 
What Is System Identification? 
The Setup 
Identification Methods 
Recursive Identification Algorithms 
Identification for Control 
Continuous-Time Identification 

LEAST SQUARES AND INSTRUMENTAL VARIABLE METHODS 
Models as predictors 
Estimating the model parameters 
Stochastic analysis 
Instrumental variable method 
Computing the estimate 
Multivariable systems 
Optimal weighted LS estimator 

PREDICTION ERROR METHODS 
Description 
Properties 

SUBSPACE IDENTIFICATION METHODS 
Notation 
Geometric Tools 
Deterministic subspace identification 
Stochastic subspace identification 
Combined deterministic-stochastic subspace identification algorithm 
Comments and perspectives 

283



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Software 
Introduction 

RECURSIVE ALGORITHMS 
Recursive Algorithm for Constant Coefficients 
Convergence of Estimates 
Time-Varying Systems 
Concluding Remarks 

IDENTIFICATION FOR CONTROL 
Identification of approximate models 
Identification from closed-loop data 
Iterative Identification and Control 
Extensions 
Introduction 
Conclusions 

CONTINUOUS-TIME IDENTIFICATION 
A model transformation 
Noise Modeling 
Parameter Estimation 
Statistical Consistency and Convergence 

IDENTIFIABILITY OF LINEAR CLOSED-LOOP SYSTEMS 
Identifiability Concepts 
Identifiability Conditions for Closed-Loop Systems -A Short Overview 
Complete and Partial I/O-Identifiability of Multivariable Closed-Loop Systems 
Conclusions 

RELATIONS BETWEEN TIME DOMAIN AND FREQUENCY DOMAIN PREDICTION 
ERROR METHODS 

Prediction error methods 
Discussion 
Numerical example 
Conclusions 
Introduction 

IDENTIFICATION OF TIME VARYING SYSTEMS 
Simple Limited Memory Algorithms 
Modeling the Parameter Variations: The Dynamic Transfer Function (DTF) Model 
Illustrative Examples 
Conclusions 

IDENTIFICATION OF NONLINEAR SYSTEMS 
Parametric Models 
Nonparametric Models 
Semi-Parametric Models 
Specific Nonlinear Models 
Signal Dependent Parameter Models 
Identification Methods 
Critical Valuation of the Most Important Nonlinear Models 
Conclusions 

284



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

NONPARAMETRIC SYSTEM IDENTIFICATION 
Representation of Nonlinear Systems 
Identification of Wiener Kernels 
Identification of Volterra Kernels 
Frequency Domain Approach 

IDENTIFICATION OF BLOCK-ORIENTED MODELS 
The building blocks 
Hammerstein models 
Wiener models 
Other feedforward structures 
Qualitative behavior of feedforward structures. 
Feedback block-oriented structures 
Practical issues in model building 
Concluding Remarks 

IDENTIFICATION OF NARMAX AND RELATED MODELS 
System Identification 
Nonlinear Models vs. Linear Models 
The NARMAX model 
Practical Implementations of the NARMAX model 
The NARMAX Method 
Mapping the NARMAX Model in the Frequency Domain 
A Practical Example 
Conclusions 

SYSTEM IDENTIFICATION USING NEURAL NETWORKS 
Artificial Neural Networks 
System Identification using Artificial Neural Networks 

SYSTEM IDENTIFICATION USING FUZZY MODELS 
Nonlinear Dynamic Models for System Identification 
Fuzzy Models 
Identification of Fuzzy Models 
Illustrative Example 
Conclusions 

SYSTEM IDENTIFICATION USING WAVELETS 
Wavelets - A Brief Overview 
System Identification 
System Identification using Wavelets 
Conclusions 

PARAMETER ESTIMATION FOR DIFFERENTIAL EQUATIONS 
The Hartley Transformation 
The Hartley Modulating Functions 
Formulation of the parameter estimation equation 
Computational Issues 
Illustrative Examples 
Application to an Inverted Pendulum Model 
Conclusions 

285



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

PARAMETER ESTIMATION FOR NONLINEAR CONTINUOUS-TIME STATE-SPACE 
MODELS FROM SAMPLED DATA 

Mathematical Preliminaries 
The Prediction-Error Approach to Parameter Estimation 
State-Space Models and State Estimation 
Parameter Estimation for State-Space Models 
Conclusion 

IDENTIFICATION IN THE FREQUENCY DOMAIN 
Linear System Identification 
Nonlinear System Identification 
Conclusions for Nonlinear System Identification 

PARAMETRIC IDENTIFICATION USING SLIDING MODES 
State Identification 
Parameter Identification 
State and parameter identification 
Simulations results 
Conclusion 

BOUND-BASED IDENTIFICATION 
Bounded-error estimation 
Characterization of the feasible set for the parameters 

LINEAR-MODEL CASE 
Bounding a linear model: the simplest case 
Computation of the exact feasible set 
Approximate parameter bounding 
Parameter bounding with unknown output-error bound 
Parameter bounding with uncertain explanatory-variables vector 
Clashes and outliers 
Parameter bounds for time-varying linear systems 
Conclusions 

NONLINEAR-MODEL CASE 
Definitions and notation 
Classification of non-linear parameter bounding algorithms 
Example 
Concluding Remarks 

PRACTICAL ISSUES OF SYSTEM IDENTIFICATION 
The Framework 
The User and the System Identification Problem 
Choice of Input Signals 
Preprocessing Data 
Selecting Model Structures 
Some Applications 

CONTROL OF LINEAR MULTIVARIABLE SYSTEMS 
Linear Multivariable Systems 
Control System Example 

DESCRIPTION AND CLASSIFICATION IN MIMO DESIGN 

286



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Models 
Control Systems Design 
Translating SISO concepts into MIMO world 
Frequency Domain Design techniques 
Time Domain Design Approaches 
Non-standard MIMO Problems 

CANONICAL FORMS FOR STATE SPACE DESCRIPTIONS 
State - Space Representations, Matrix Pencils, and State - Space Transformations 
Matrix Pencils and Kronecker Form 
Canonical Form under Similarity: Autonomous Descriptions with no outputs 
Kronecker Form under the Full State Space Transformation Group 
Brunovsky Canonical Forms under Coordinate and Feedback Transformations 
Canonical Forms under Coordinate Transformations 
Conclusions 

MULTIVARIABLE POLES AND ZEROS 
System Representations and Classification 
Background on Polynomial matrices and Matrix Pencils 
Finite Poles and Zeros of State Space Models: Dynamics and their Geometry 
Finite Poles and Zeros of Transfer Function Models 
Infinite Poles and Zeros 
Algebraic Function Characterization of Poles and Zeros 
Zero Structure Formation in Systems Design 

FREQUENCY DOMAIN REPRESENTATION AND SINGULAR VALUE DECOMPOSITION 
Preliminaries 
External and internal representations of linear systems 
Time and frequency domain interpretation of various norms 

POLYNOMIAL AND MATRIX FRACTION DESCRIPTION 
Scalar Systems 
Multivariable Systems 
Conclusion 

SYSTEM CHARACTERISTICS: STABILITY, CONTROLLABILITY, OBSERVABILITY 
Mathematical model 
Stability 
Controllability 
Observability 
Conclusions 

MODEL REDUCTION 
What is Model Reduction? 
Linear System Properties 
Model Reduction by Truncation 
Model Reduction by Optimization 
A Glimpse on the Multi-Component Model Reduction Problem 
Tutorial Examples 

FULL-ORDER STATE OBSERVERS 
Linear Observers 
The Separation Principle 

287



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Nonlinear Observers 

REDUCED-ORDER STATE OBSERVERS 
Linear, Reduced-Order Observers 
Nonlinear Reduced-Order Observers 

KALMAN FILTERS 
White Noise 
Linear Estimation 
The Linear Optimal Estimator in Discrete Time (Kalman Filter) 
The Continuous-Time Optimal Estimator (Kalman-Bucy Filter) 
Nonlinear Estimation 
Implementation Methods 
Present and Future Applications of the Kalman Filter 

POLE PLACEMENT CONTROL 
Separation of state observation and state feedback 
The single-input case 
The multi-input case 

EIGENSTRUCTURE ASSIGNMENT FOR CONTROL 
Definition of Eigenstructure Assignment 
Role of the System Eigenstructure 
Freedom for Eigenstructure Assignment 
Allowable Eigenvector Subspaces 
Calculation of Controller Matrices 
Assignment of Desired Eigenvectors 
Compromise between Eigenvalues and Eigenvectors 
Parametric Eigenstructure Assignment 
Multiobjective Robust Eigenstructure Assignment 
Various Eigenstructure Assignment Techniques 

OPTIMAL LINEAR QUADRATIC CONTROL 
The LQ regulator in continuous time 
The steady-state LQ regulator in continuous time 
Properties of the steady-state LQ regulator in continuous time 
The LQ regulator in discrete time 
Numerical methods 

PONTRYAGIN'S MAXIMUM PRINCIPLE 
An Example 
The problem of Optimal Control 
A More Rigorous Formulation of the Problem 
The Maximum Principle 
A Discussion 
The Time-Optimal Control Problem 
Time-Optimal Control for Linear Systems 
Other Performance Indices 
Interpretations and generalizations of the Maximum Principle 

DECOUPLING CONTROL 
Control of a Heat Exchanger 
Dynamic Decoupling 

288



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Static decoupling 
Process Control Decoupling Design 
Other Topics 
Introduction 

CONTROLLER DESIGN USING POLYNOMIAL MATRIX DESCRIPTION 
Polynomial Approach To Three Classical Control Problems 
Numerical Methods for Polynomial Matrices 
Conclusion 

DESIGN TECHNIQUES IN THE FREQUENCY DOMAIN 
Frequency Responses and Stability 
Basic Design 
A Design Example for an Unstable Chemical Reactor 

DESIGN TECHNIQUES FOR TIME-VARYING SYSTEMS 
Model Descriptions 
Stabilization Techniques 
Causal information controllers 

SERVO CONTROL DESIGN 
Classical Servo Control Design 
Modern Servo Control Design 
Conclusions 

ROBUST CONTROL 
Feedback and Robustness 
Robustness and Integral Control 
A Short History of Control Theory and Robust Control 
Robustness of Control Systems 
Feedback Stabilization of Linear Systems 
Uncertainty Models and Robustness 
H Optimal Control 
µ Theory 
Quantitative Feedback Theory 
Concluding Remarks 

UNCERTAINTY MODELS FOR ROBUSTNESS ANALYSIS 
Notation and definitions 
Uncertainty representation and robustness problems 
Unstructured uncertainty models 
Structured uncertainty models 
Highly structured (parametric) uncertainty models 
State space uncertainty models 
Conclusions 

ROBUSTNESS UNDER REAL PARAMETER UNCERTAINTY 
Notations and Preliminaries 
Real Parameter Stability Margin 
Extremal Results in Parametric Robust Control Theory 
Frequency Domain Analysis of Uncertain Systems 
Robust Classical Controller Design 

289



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

H-OPTIMAL CONTROL 
The Minimum Sensitivity Problem 
Robustness and the Sensitivity Functions 
The Mixed Sensitivity Problem 
The Standard Problem and its Solutions 
Application to Robust Control System Design 

L1 ROBUST CONTROL 
The l1 Norm 
Robustness To Signal Uncertainty: The l1 Norm Minimization Problem 
Robustness to Unmodeled Dynamics 

MU-SYNTHESIS 
Control Design via D - K Iteration 
Control Design Using Fixed-Order Scalings 
Conclusion 

CONTROLLER DESIGN USING LINEAR MATRIX INEQUALITIES 
Design Specifications and Linear Matrix Inequalities 
Controller Design Using Linear Matrix Inequalities 
Illustrative Design Example: Robust Control of a Power System Stabilizer 
Conclusion 

ROBUST CONTROL OF NONLINEAR SYSTEMS: A CONTROL LYAPUNOV FUNCTION 
APPROACH 

Robust Control Lyapunov Function (RCLF) 
Disturbance attenuation 
Construction of RCLFs by Backstepping 
Cost-to-Come Function for Output Feedback 

FUNDAMENTALS OF THE QUANTITATIVE FEEDBACK THEORY TECHNIQUE 
The MISO Analog Control Systems 
The MISO Discrete Control System 
MIMO Systems 
MIMO QFT With External (Input) Disturbance(s) 
QFT Application 
Introduction 

ADAPTIVE CONTROL 
Basic Concepts and Definitions 
Historical Background 
Stable Adaptive Systems 
Lyapunov Theory Based Design 
Identification and Adaptive Control of Higher Order Systems 
Adaptive Observers 
The Adaptive Control Problem (Relative Degree n*=1) 
The Adaptive Control Problem (Relative Degree n* =2) 
Persistent Excitation 
Robust Adaptive Control 
Hybrid Adaptive Control 
Relaxation of Assumptions 
Multivariable Adaptive Control 

290



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Nonlinear Adaptive Control 
Recent Contributions 

RELAY AUTOTUNING OF PID CONTROLLERS 
Relay Autotuning 
Analysis of Relay Autotuning using the DF method 
Controller Design Based on the Critical Point 
Further Considerations 
Conclusions 

SELF-TUNING CONTROL 
Categorization of Self-Tuning Controllers. 
Implicit generalized minimum variance control 
Practical issues 
Examples 
Future prospects 

MODEL REFERENCE ADAPTIVE CONTROL 
Dynamic Models 
Model Reference Adaptive Control 
Parameter Identification 

ADAPTIVE PREDICTIVE CONTROL 
System models and long-range prediction 
The GPC control law 
Robustness analysis 
Self-tuning aspects 
Conclusions 

STOCHASTIC ADAPTIVE CONTROL 
Adaptive Control of Markov Chains 
Adaptive Control of ARMAX models 
Adaptive Control of Continuous Time Linear Stochastic Systems 
Some Generalizations of Adaptive Control 
Conclusions 

ADAPTIVE DUAL CONTROL 
Stochastic Adaptive Control 
Optimal Dual Controllers 
Suboptimal Dual Controllers 
When To Use Dual Control? 

ADAPTIVE NONLINEAR CONTROL 
Backstepping 
Tuning Functions Design: Examples 
General Recursive Design: Procedure 
Modular Design 
Conclusions 

CONTROL OF INTERMITTENT PROCESSES 
Definitions, physical and mathematical models 
Repetitive and iterative learning control schemes 
Designing ILC for real world applications 

291



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Robustness issues and focus of research 
Industrial application examples 
Conclusion 

MODEL-BASED PREDICTIVE CONTROL 
The Constrained Open-Loop Optimal Control (COLOC) Problem 
Zero Terminal-State MBPC 
Set-Membership Terminal Constraint 
Time-Varying Ellipsoidal Terminal Constraint 
Models, Disturbances and Robustness 
Predictive Command Governors 
Conclusive Remarks 

MODEL BASED PREDICTIVE CONTROL FOR LINEAR SYSTEMS 
The MBPC Principle 
SISO MBPC 
Extensions 
MIMO MBPC 
Constrained Control 

NONLINEAR MODEL PREDICTIVE CONTROL 
Theoretical Aspects of NMPC 
Computational Aspects of NMPC 
Introduction 
Conclusions and Outlook 

CONTROLS OF LARGE-SCALE SYSTEMS 
Historical Background 
Modeling and Model Reduction 
Strongly Coupled Models 
Hierarchical Control 
Decentralized Control 
Conclusion 

CONTROL OF STOCHASTIC SYSTEMS 
Models of Stochastic Systems 
Optimal Stochastic Control 
Stability of Stochastic Systems 
Estimation of Stochastic Systems 
Identification and Parameter Estimation of Stochastic Systems 
Control of Partially Observed Systems 
Adaptive Control 

MODELS OF STOCHASTIC SYSTEMS 
Random variables 
Description of stochastic process 
Finite dimensional approximations 
Mixed stochastic-deterministic systems 
Stochastic differential equations 

STOCHASTIC STABILITY 
Stability and Liapunov Functions 
The Stochastic Problem: Definitions and Preliminaries 

292



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Stochastic Liapunov Functions 
Examples and the Perturbed Liapunov Function 

MINIMUM VARIANCE CONTROL 
Prediction 
Control 
Further illustrative examples 
Relation to other control methods 
Future prospects 

LQ-STOCHASTIC CONTROL 
LQ Regulation for Discrete Time Plants 
Polynomial Approach 
Reduced Complexity Regulators 
The Servo Problem 
LQ Stochastic Control of Continuous Time Plants 
Relation to Other Approaches 

DYNAMIC PROGRAMMING 
An Example to Illustrate the Dynamic Programming Method 
Finite Horizon Discrete Time Deterministic Systems 
Finite Horizon Continuous Time Deterministic Systems 
Time Varying Systems 
Finite Horizon Discrete Time Stochastic Systems 
Infinite Horizon Cost Functions 
The Total Cost over an Infinite Horizon 
The Discounted Cost Problem 
The Average Cost Problem 
Continuous Time Stochastic Systems 

DISTRIBUTED PARAMETER SYSTEMS: AN OVERVIEW 
Controllability and Stabilizability of PDE Control Systems 
Additional Controllability Topics 
Additional Distributed Parameter Control Topics; Optimal Control 
Introduction : Mathematical Control Systems  

CONTROLLABILITY AND OBSERVABILITY OF DISTRIBUTED PARAMETER SYSTEMS 
Controllability of infinite-dimensional systems 
Controllability of distributed parameter systems 
Observability 

CONTROLLER DESIGN FOR DISTRIBUTED PARAMETER SYSTEMS 
Control problems and control design methods 
State space and semigroup approach 
Internal model boundary control 
Flatness-based approach 

STATE ESTIMATION IN DISTRIBUTED PARAMETER SYSTEMS 
State Estimation Problem 
Optimal Estimation and Kalman Filtering 
State Observers: Extension of Luenberger's Concept 

TIME DELAY SYSTEMS 

293



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Examples of Delay Systems Derived from Distributed Parameter Systems 
Controllability Notions for Linear Delay Systems 
Quasi-finite Systems 
An Example Stemming from the Wave Equation 

CONTROL OF 2-D SYSTEMS 
Standard models of 2-D linear systems 
Relationships between models 
Solutions to the standard 2-D models 
Transfer matrices of 2-D models 
Realization problem for 2-D linear systems 
Stability and eigenvalue assignment 
Controllability and observability 
Applications of 2-D systems 

GENERALISED MULTIDIMENTIONAL DISCRETE, CONTIUOUS-DISCRETE AND 
POSITIVE SYSTEMS 

Models of generalised multidimensional linear systems. 
Relationship between models. 
Solutions to the 2-D models. 
Singular 2-D continuous-discrete linear models. 
Positive 2-D models. 
Positive realization problem for 2-D Roesser model. 

CONTROLLABILITY AND OBSERVABILITY OF 2D SYSTEMS 
Unconstrained controllability 
Singular systems 
Constrained controllability 
Positive systems 
Continuous-discrete systems 
Nonlinear systems 
Observability 

INDUSTRIAL APPLICATIONS OF 2D CONTROL SYSTEMS 
Sheet Manufacturing Processes 
2D models for sheet forming systems 
2D ARMAX Estimation for Sheet Forming Systems 
2D Controller Design for Sheet Forming Systems 
Comparison of 2D Control of Sheet Forming Processes with Other Methods 
Sensor and Gauges for 2D Industrial Processes 
Concluding Remarks: 2D Actuation 

STABILITY OF 2D SYSTEMS 
Discrete Systems 
Discrete-Continuous Systems 
Continuous Systems 
Applications 

CONTROL OF NONLINEAR SYSTEMS 
Stability 
Sensitivity Analysis and Asymptotic Methods 
Linearization and Gain Scheduling 

294



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Nonlinear Geometric Methods 
Feedback Linearization 
Robust Control 
Nonlinear Design 
Output Feedback Control 
Nonlinear Output Regulation 
Further Reading 

ANALYSIS OF NONLINEAR CONTROL SYSTEMS 
Fundamental Properties 
Sensitivity Analysis 
The Small-gain Theorem 
Passivity Theorems 
Averaging 
Singular Perturbations 
Further Reading 

LIE BRACKET 
Basics of Manifolds and Bundles 
Lie Derivatives and the Lie Bracket 
Distributions and the Theorem of Frobenius 
A Short Example 
Concluding Remarks 

DIFFERENTIAL GEOMETRIC APPROACH AND APPLICATION OF COMPUTER 
ALGEBRA 

Remarks on Symbolic Computation 
Some Mathematical Facts 
Equivalence Problems 
Some Applications 
Concluding Remarks 

VOLTERRA AND FLIESS SERIES EXPANSION 
Functional representation of nonlinear systems 
Recursive computation of the kernels. 
Computation of the response to typical inputs 

LYAPUNOV STABILITY 
Autonomous Systems 
The Invariance Principle 
Linear Systems 
Linearization 
Non-autonomous Systems 
Further Reading 

INPUT-OUTPUT STABILITY 
Signals and Norms 
Systems and Gains 
The Circle Theorem 
Passivity 
Interconnected Systems, Graphs and Robustness 
Conclusions and Further Developments 

295



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

CONTROLLABILITY AND OBSERVABILITY OF NONLINEAR SYSTEMS 
Preliminaries 
Controllability and accessibility 
Observability 

DESIGN FOR NONLINEAR CONTROL SYSTEMS 
State-feedback design for global stability 
State-feedback design for robust global stability 
Semiglobal and practical stabilization 
Output-feedback design 
Conclusions 

FEEDBACK LINEARIZATION OF NONLINEAR SYSTEMS 
The problem of feedback linearization 
Normal forms of single-input single-output systems 
Conditions for exact linearization via feedback 

NONLINEAR OUTPUT REGULATION 
The problem of output regulation 
Output regulation in the case of full information 
Output regulation in the case of error feedback 
Structurally stable regulation 

NONLINEAR ZERO DYNAMICS IN CONTROL SYSTEMS 
Nonlinear Control System Paradigms 
Zero Dynamics in Control Systems 
Nonminimum Phase Control Systems: Difficulties and Partial Solutions 
Conclusion 

FLATNESS BASED DESIGN 
Equivalence and flatness 
Feedback design with equivalence 
Checking flatness: an overview 
Concluding Remarks 

LYAPUNOV DESIGN 
Control Lyapunov Function 
Lyapunov Design via Lyapunov Equation 
Lyapunov Design for Matched and Unmatched Uncertainties 
Property-based Lyapunov Design 
Design Flexibilities and Considerations 
Conclusions 

SLIDING MODE CONTROL 
Concept “Sliding Mode” 
Sliding Mode Equations 
Existence Conditions 
Design Principles 
Discrete-Time Sliding Mode Control 
Chattering Problem 
Induction Motor Control 
Conclusion 

296



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

NONLINEAR OBSERVERS 
Observability 
Construction of Observers by Linear Approximation 
Construction of Observers by Error Linearization 
High Gain Observers 
Nonlinear Filtering 
Minimum Energy and H8 Estimation 
Multiple Extended Kalman Filters 
Conclusion 

STATE RECONSTRUCTION IN NONLINEAR STOCHASTIC SYSTEMS BY EXTENDED 
KALMAN FILTER 

The continuous-time extended Kalman filter 
The discrete-time extended Kalman filter 

PASSIVITY BASED CONTROL 
Passivity: mathematically speaking 
Stability of passive systems 
PBC of Euler-Lagrange systems 
Epilogue 

CONTROL OF CHAOS AND BIFURCATIONS 
Features of Chaos 
Methods of Chaos Control 
Bifurcations Control 
Applications in Science 
Applications in Technology 
Prospects of the Field 
Conclusions 

CONTROL OF BIFURCATIONS 
Bifurcation Control - The New Challenge 
Bifurcations in Control Systems 
Preliminaries of Bifurcation Theory 
State-Feedback Control of Bifurcations 
Some Other Bifurcation Control Methods 
Controlling Multiple Limit Cycles 
Potential Engineering Applications of Bifurcation Control 
Future Research Outlook 

ANALYSIS OF CHAOTIC SYSTEMS 
Notion of chaos 
Examples of chaotic systems 
Criteria of chaos 
Quantification of chaos 

CONTROL OF CHAOTIC SYSTEMS 
Notion of chaos 
Models of controlled systems and control goals 
Methods of controlling chaos: continuous-time systems 
Discrete-time systems 
Neural networks 

297



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Fuzzy systems 
Control of chaos in distributed systems 
Chaotic mixing 
Generation of chaos (chaotization) 
Other problems 
Conclusions 

FUZZY CONTROL SYSTEMS 
Fuzzy Control -A Simple Example 
Fuzzy Logic-related Issues in Fuzzy Control 
Control Issues in Fuzzy Control 
Conclusions 

DATA-BASED FUZZY MODELING 
Process of Data-Based Modeling 
Concepts for Fuzzy Modeling 
Established Methods 
Conclusion and Perspectives 

OPTIMIZATION OF FUZZY CONTROLLERS 
Basic principles of optimisation 
Optimal Design of Fuzzy Controllers 
Optimisation tools for fuzzy control 
Applications 
Conclusions 

ANALYSIS AND STABILITY OF FUZZY SYSTEMS 
Transformation Approaches 
Stability Analysis 
Further Tasks in the Analysis of Fuzzy Systems 
Open Problems and Future Trends 
Conclusions 

FUZZY SYSTEM APPLICATIONS 
Overview 
Selected Examples 
Conclusions 

NEURAL CONTROL SYSTEMS 
Neural Network Structures and Properties 
Dynamical Systems and Feedback Control 
Tracking Control Using Static Neural Networks 
Output Feedback Control using Dynamic Neural Networks 
Implementation of Neural Network Control Systems 

EXPERT CONTROL SYSTEMS 
Expert Control 
Expert systems approach to control system development 
Uncertainty management in expert control 
Supervisory expert control 
A virtual expert system architecture for process control 
More on supervisory expert control 
An example of supervisory expert control 

298



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Outline of Topic D on expert control systems 
Conclusion 

EXPERT CONTROL SYSTEMS: AN INTRODUCTION WITH CASE STUDIES 
Expert control architecture 
Knowledge representation in expert control 
Knowledge acquisition in expert control 
Reasoning in expert control 
Real time expert systems 
Expert systems in computer-aided control systems design 
Anticipatory expert control 
Case studies 
Concluding Remarks 

KNOWLEDGE-BASED AND LEARNING CONTROL SYSTEMS 
General Concepts of Knowledge-Based and Learning Control Systems 
Specific Features of the Knowledge-Based Control Systems 
Relational and Logical Knowledge Representation 
Statements and Solutions of Control Problems 
Learning Processes in Knowledge-Based Control Systems 
Descriptions of Initial Uncertainty 
Related Problems 

FUZZY EXPERT CONTROL SYSTEMS: KNOWLEDGE BASE VALIDATION 
Integrated Control Systems 
Fuzzy Expert Control System Methodology 
Knowledge in Fuzzy Expert Control Systems 
Main Design Issues 
Objectives of Knowledge Validation for Control 
Inference 
Validation of Fuzzy Expert Controllers 
Uncertain Models 
Conclusions and Perspectives 

BLACKBOARD ARCHITECTURE FOR INTELLIGENT CONTROL 
Characteristics for Intelligent Control 
Blackboard Architecture 
Development of Blackboard Systems 
The Structure of a Blackboard System 
A Framework for Intelligent Control 
Future Trends and Perspectives 

GENETIC ALGORITHMS IN CONTROL SYSTEMS ENGINEERING 
What are genetic algorithms? 
How can GAs be of benefit to control? 
Design applications 
On-line applications 
Future perspectives 

DISCRETE EVENT SYSTEMS 
Event-driven and Time-driven Systems 
Abstraction Levels in the Study of Discrete Event Systems 

299



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Modeling Overview 
Control and Optimization of Discrete Event Systems 

MODELING OF DISCRETE EVENT SYSTEMS 
Automata 
Operations on Automata 
Regular Languages and Finite-state Automata 
Petri Nets 
Process Algebras 
Discussion on Timed Models 
Introduction 

SUPERVISORY CONTROL OF DISCRETE EVENT SYSTEMS 
Control of Fully-Observed Discrete Event Systems 
Control of Partially-Observed Discrete Event Systems 
Avoiding Deadlock and Livelock 
Controller Synthesis Techniques 
Discussion 
Introduction 

SAMPLE PATH ANALYSIS OF DISCRETE EVENT DYNAMIC SYSTEMS (DEDS) 
Perturbation Analysis 
Markov Potential Theory Based Sample Path Sensitivity 
Other Approaches: the Likelihhood Ratio Method 
Sample Path Based Optimization 

HYBRID CONTROL SYSTEMS 
What is a Hybrid Control System? 
Analysis and Design of Hybrid Control Systems 
Introduction 

MODELING OF HYBRID SYSTEMS 
Examples of Hybrid Systems 
Mathematical Models for Hybrid Systems 
Properties of Hybrid Systems 
Software Tools 

WELL-POSEDNESS OF HYBRID SYSTEMS 
Model Classes 
Solution Concepts 
Well-posedness Notions 
Well-posedness of Hybrid Automata 
Well-posedness of Multi-modal linear Systems 
Complementarity systems 
Differential Equations with Discontinuous Right-hand Sides 

STABILITY OF HYBRID SYSTEMS 
Background and Motivation 
Early Results 
Stability via Multiple Lyapunov Functions 
Further Results 

BISIMULATIONS OF DISCRETE, CONTINUOUS, AND HYBRID SYSTEMS 

300



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Bisimulations of transition systems 
Bisimulation of continuous systems 
Bisimulations of hybrid systems 

OPTIMAL CONTROL OF HYBRID SYSTEMS 
Hybrid Dynamic Programming 
Related Theory and Special Cases 

VERIFICATION OF HYBRID SYSTEMS 
Hybrid Model and Verification Methodology 
Verifying Continuous Systems 
Verifying Hybrid Systems 
Flight Management System Example 

STABILIZATION THROUGH HYBRID SYSTEMS 
Switched Systems 
Supervisors 
Case Studies 

CASE STUDY : AIR TRAFFIC MANAGEMENT SYSTEMS 
A short History of Air Traffic Control 
Organization of Air Traffic Control 
Levels of Automation in the Current System 
Conclusions 

ARCHITECTURES AND METHODS FOR COMPUTER-BASED AUTOMATION 
Definition of some Basic Terms 
Degree of Automation and Computer Operation Types 
Automation of Technical Products and Technical Plants 
The Elements of a Industrial Automation System 
Levels of Process Management and Automation Functions 
Basic Types of Process Events in Technical Systems 
Examples for Industrial Automation Systems 
Effects of Industrial Automation on People, Society and Environment 

SUPERVISORY DISTRIBUTED COMPUTER CONTROL SYSTEMS 
System and Component Structure 
General System Services 
Conclusions 

FAULT DIAGNOSIS AND FAULT-TOLERANT CONTROL 
Fault Diagnosis: Basic Definitions and Concepts 
Model-free Approaches to Fault Diagnosis 
Principles of Model-based Fault Diagnosis 
Analytical Methods of Model-based Residual Generation 
Knowledge-based Approaches to Model-based Residual Generation 
Residual Evaluation 
Historical Review of Fault Diagnosis Approaches 
Fault-tolerant control 
Determining appropriate reactions to faults 
Analysis based on system structure 
Fault-tolerant control based on Diagnosis 
Conclusion 

301



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

FAULT DIAGNOSIS FOR LINEAR SYSTEMS 
Model of the system, faults and uncertainties 
Methods of residual generation 
Parity space approach to residual generation 
Observer-based residual generation 
Fault analysis using parameter estimation 
Residual evaluation 
Conclusion and Perspectives 

FAULT DIAGNOSIS FOR NONLINEAR SYSTEMS 
Model Classes 
Residual Generator Design 
Fuzzy Model Based Fault Detection for Nonlinear Systems 
Conclusion 

DESIGN METHODS FOR ROBUST FAULT DIAGNOSIS 
Model-based methods for FDI 
Observer-based residual generation 
The need for robustness in FDI 
Robust FDI design using unknown input observers 
Robust FDI design using eigenstructure assignment 
Robust FDI design using H8 optimization 
Concluding Remarks 

QUALITATIVE METHODS FOR FAULT DIAGNOSIS 
Basic properties of qualitative models 
The diagnostic principle 
Logic-based fault diagnosis 
Diagnosis of discrete-event systems 
Outlook 

STATISTICAL METHODS FOR CHANGE DETECTION 
Foundations-Detection 
Foundations-Isolation 
Case Studies-Vibrations 
Introduction 

INDUSTRIAL APPLICATIONS OF FAULT DIAGNOSIS 
Methods 
Application Examples 
Future Aspects 
Introduction and Overview 

OFF-LINE METHODS FOR FAULT DIAGNOSIS AND INSPECTION 
Parameter Estimation 
Pattern Recognition for Fault Diagnosis 

EXPERIENCE WITH KNOWLEDGE-BASED SYSTEMS FOR MAINTENANCE DIAGNOSIS 
Development Steps in Methodology 
Basic Characteristics of Early Fault Detection Methods 
Condition Monitoring for Improved Maintenance in Nuclear Power Plants 
Condition Monitoring for Improved Maintenance in Other Industries 
Conclusions 

302



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

FAULT TOLERANT SYSTEMS 
Control and Fault Tolerant Control 
Model Matching and the Pseudo-inverse Method 
Optimal Control: the LQ problem 
System reconfiguration and Structural Properties 
Example 
Conclusion 

FAULT-TOLERANT CONTROL USING LMI DESIGN 
Active Fault-Tolerant control Systems Design Using LMI Design 
Fault Diagnostic Observer Design Using LMI Design for Uncertain Systems 
Conclusion 

STRUCTURAL ANALYSIS FOR FAULT DETECTION AND ISOLATION AND FOR FAULT 
TOLERANT CONTROL 

Structural model 
Matching on a bipartite graph 
Causal interpretation 
System Decomposition 
Observability 
Monitorability 
Fault tolerant estimation 
Controllability 
A simple example 
Conclusion 

FAULT ACCOMODATION USING MODEL PREDICTIVE METHODS 
The Fault Accommodation Problem 
Failure Modeling 
Failure Accommodation 
Introduction 
Conclusions 

CONTROL RECONFIGURATION 
Example 
State of the Art 
Reconfigurability Analysis 
Reconfiguration Based on a Qualitative Model 
Reconfiguration Based on Model-matching 
Observer-based Control Reconfiguration 
Reconfigurable Model-predictive Control 
Outlook 

ADAPTIVE AND NEURAL APPROACHES TO FAULT-TOLERANT CONTROL 
An Adaptive Approach to Actuator Fault Tolerant Control 
A Neural Network Approach to Sensor Fault Tolerant Control 
A Neuro-Adaptive Approach to Process Fault Tolerant Control 
Conclusions 

AUTOMATION AND CONTROL OF THERMAL PROCESSES 
Thermal Processes 
Structures and Technologies of Automation and Control Systems 

303



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Future Developments 

STEAM GENERATORS AND STEAM DISTRIBUTION NETWORKS 
Steam Generators 
Steam Distribution Networks 
Laws, Regulations, Guidelines, and Standards 
Main Control Systems 
Advanced Control Methods, Signal Processing, and Plant Management Systems. 
Experience and Practical Suggestions 

AUTOMATION AND CONTROL OF HVAC SYSTEMS 
Conventional HVAC Control 
Advanced HVAC Control 
Conclusions 

AUTOMATION AND CONTROL OF ELECTRICAL POWER GENERATION AND 
TRANSMISSION SYSTEMS 

General 
Unit Control 
Stability and Voltage Regulation of Multi-machine Systems 
System control 
Sequence Control - Startup and Shutdown 

CONTROL OF SYNCHRONOUS GENERATORS 
Voltage Control of Individual Synchronous Generators 
Voltage Control with Electronic Power Converters 
Excitation with Auxiliary Generators 
Compounding 
Indirect Generator Control 

GAS TURBINES 
Power Plant Setups 
Gas Turbine Components 
The Ideal Gas Turbine Cycle 
Gas Turbine Control 
Turbine Control System 

AUTOMATION AND CONTROL OF ELECTRIC POWER GENERATION AND 
DISTRIBUTION SYSTEMS: STEAM TURBINES 

Functional Specifications 
Turbine Controller Design 
Future Developments 

AUTOMATIC CONTROL FOR HYDROELECTRIC POWER PLANTS 
Safety Systems for Hydropower Units 
Standard Control Algorithms 
Implementation issues 
Advanced Control Features 
Outlook: Driving Forces for Further Development 

ELECTRICAL NETWORK CONTROL 
Power system engineering 
Evolution of electrical network control technology 
System engineering aspects 

304



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Typical control center functions 

COMBINED CYCLE AND COMBINED HEAT AND POWER PROCESSES 
Elements of Combined Cycle / Combined Heat and Power Processes 
Typical CC/CHP Configurations 
Operation of CC/CHP Plants 
Automatic Control in CC/CHP Plants 
Control Philosophy in Future Combined Cycle Power Plants 
Conclusions 
Introduction 

CONTROL OF LARGE NUCLEAR REACTORS BY STATE AND OUTPUT FEEDBACK 
TECHNIQUES 

On certain Preliminaries on Nuclear Reactor 
Modeling of Nuclear Reactors 
Control of Nuclear Reactor 
Application to a large Pressurized Heavy Water Reactor 
Conclusion 

AUTOMATION AND CONTROL IN PROCESS INDUSTRIES 
Process Control History 
Process Models and Dynamical Behavior of Processes 
Feedback Process Control 
Structure of Complex Process Control 
Trends in Process Control 

AUTOMATION AND CONTROL IN IRON AND STEEL INDUSTRIES 
Overview of Processes in Integrated Steelworks 
Control of Metallurgical Processes 
Control of Rolling Processes and Processing Lines 
Overall Automation Systems 
Development Trends 

AUTOMATION AND CONTROL OF CHEMICAL AND PETROCHEMICAL PLANTS 
The Chemical and Petrochemical Industries 
Historical Perspective 
Overview of Industrial Process Control 
Traditional Process Control Strategies 
Control System Design 
Advanced Control Techniques 

AUTOMATION AND CONTROL IN CEMENT INDUSTRIES 
Description of the Technology 
Control Problems and Systems 
Control Systems Technology 
Application of the Advanced Control Theory 

AUTOMATION AND CONTROL OF PULP AND PAPER PROCESSES 
Pulping Processes 
Paper Mill 
Control of Mechanical Pulp Making 
Control of Chemical Pulp Making 
Control of Papermaking 

305



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Future Control Issues 

AUTOMATION IN WASTEWATER TREATMENT 
The urban water system 
Wastewater Treatment Operation 
Incentives for Automation 
Automation today in Wastewater treatment 
Modeling wastewater treatment 
Automation components 
Discussion 

MODELING AND CONTROL OF COMPLEX RIVER AND WATER RESERVOIR SYSTEMS 
Models of water plants 
Control strategies for water plants 
Conclusion 

AUTOMATION AND CONTROL IN PRODUCTION PROCESSES 
Manufacturing 
Distributed Computer Systems in Production Automation 
Automation and Control of Food Manufacturing Process 
Machine Tool and Welding 
Automatic and Control in Electronic Industry 
Discrete Event Systems in Manufacturing 
Automation in Fisheries and Aquaculture Technology 
Advanced Control in Production Engineering 
Conclusion and Outlook 

AUTOMATION AND CONTROL IN FOOD PRODUCTION 
Automation of Food Production on the Processing Oriented Levels 
Future Trends in the Automation of Food Production Processes 
Introduction 

MACHINE TOOL 
Machine tool Monitoring and Control 
Machine Monitoring and Tool Inspection 
Outlook 

WELDING 
Model Building of welding Process 
Welding Control 
Welding Sensors 
Welding Robots 
Monitoring and Inspection 
Future Trends 

AUTOMATION AND CONTROL IN ELECTRONIC INDUSTRIES 
Design and Test Automation 
Automated Test Equipment 
Semiconductor Manufacturing 
Automated Visual Inspection 
Packages and Interconnections 
Automated Assembly 
Future Trends 

306



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ADVANCED TECHNOLOGIES AND AUTOMATION IN AGRICULTURE 
Examples of Advanced Precision Agriculture Components: Combine Harvester, Sprayer, 
Fertilizer Spreader 
Networks in Agriculture 

AUTOMATION IN FISHERIES AND AQUACULTURE TECHNOLOGY 
Traditional harvesting technology. Relations to instrumentation, mechanization, control 
and automation. 
New harvesting concepts. 
Processing of fish and other products. 
Aquaculture. Relations to automation and control. 

AUTOMATION AND CONTROL IN TRAFFIC SYSTEMS 
General Aspects of Automation and Control of Traffic Systems 
Global Infrastructure for the Automation of Traffic Systems 
Onboard Means for the Automation of Traffic Systems 
Machine Vision for Flexible Automation of Traffic Systems 
Conclusions 

AUTOMOTIVE CONTROL SYSTEMS 
Potential of Alternate Fuels and Propulsion Systems 
Basic Engine Operation 
Lambda Control 
Idle Speed Control 
Knock Control in SI Engines 
Vehicle Modeling 
ABS Control Systems 
Yaw Dynamic Control 

INTELLIGENT CONTROL OF ROAD VEHICLES FOR AUTOMATED DRIVING: PATH 
ARCHITECTURE FOR AUTOMATED HIGHWAY SYSTEMS AND LATERAL GUIDANCE 

AHS Architecture 
Vehicle Models for Lateral Control 
Road Reference System 
Lateral Controllers for AHS 
Modeling and Lateral Control of Heavy Duty Vehicles 
Concluding Remarks 

SHIP STEERING 
Modeling 
Automatic Steering 
Review of the Different Controller Strategies for Different Classes of Ships 
Introduction 
Conclusions, Future Developments, and Further Reading 

CONTROL FOR RAILWAY VEHICLES 
Overview of Railway Vehicle, Vehicle Models and Track Inputs 
Traction and Braking Control Systems 
Pantograph Control 
Suspension and Guidance 
Conclusion and Trends 

TRAIN AND RAILWAY OPERATIONS CONTROL 

307



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Control system overview 
Single train control 
Multiple train control and protection on a single track 
Multiple train on multiple track (Network control) 

AEROSPACE 
Control of Aeronautical Vehicles 
Aircraft Flight Control Systems 
The Principles of Flight Control 
Primary Flying Controls 
AFCS Modes 
Fly-by-Wire and "Fly-by-Light" Systems 
Flight Control Functions 
Future Flight Control Systems 
Conclusions 

ELEMENTS OF AUTOMATION AND CONTROL 
Elements of the Control Loop 
Information Technology Elements of Automation 
Trends in Automation and Control 
Conclusions 

SENSORS IN CONTROL SYSTEMS 
Sensor Fundamentals and Classifications 
Sensors in Control Systems 
Sensor Technology Developments 
Biological Systems, Chemical sensors, and Biosensors 
Sensor-Enabled Visions for the Future 

SELF-SENSING SOLID-STATE ACTUATORS 
Solid-state transducers 
Measurement and power electronics 
Compensation and reconstruction filters 
Application example - piezoelectric micropositioning system with one degree of freedom 
Conclusions 

BUS SYSTEMS 
General Reflections 
Parallel Bus Systems 
Serial Bus Systems 

PROGRAMMABLE LOGIC CONTROLLERS 
Historical Aspects 
PLC Programming Languages 
Professional Practice 
Future Trends and Perspectives 

COMPUTER-AIDED CONTROL SYSTEM ENGINEERING TOOLS 
CAD techniques 
Trends 
Introduction 

HUMAN-MACHINE INTERACTION 

308



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Human Tasks with Automation and Control 
Human-Machine Interfaces 
Knowledge-Based Support 
Design and Evaluation 
Conclusions 

CONTROL OF ELECTRICAL MACHINES FOR DRIVES 
General Remarks on Electrical Machines 
DC Drives 
DC-Power Amplifier 
Speed Control of DC Machines 
Vector Representation for the Quantities of AC Machines 
The Two-Axis Machine Model 
The Park Transformation 
AC-Power Converter 
Vector Control of AC Machines 

ROBOTICS 
Historical Perspective 
Mechanism and Components of Robots 
Streams of Robotics 
Robotics Applications 

ROBOT KINEMATICS AND DYNAMICS 
Kinematics 
Dynamics 
Dynamic Parameter Identification 
Symbolic Modelling 

TRAJECTORY AND TASK PLANNING 
Path Planning for Mobile Robots 
Trajectory Planning of Robot Manipulators 
Task Planning 
Optimization Methods for Motion Planning 
Concluding Remarks 

ROBOT CONTROL AND PROGRAMMING 
Robot Dynamics 
Motion Control 
Force Control 
Robot Programming 

INTELLIGENT ROBOTS 
Fuzzy Computing 
Neural Computing 
Evolutionary Computing 
Reinforcement Learning 
Intelligence on Robotics 
Concluding Remarks 

ROBOTIC APPLICATIONS TO LIFE SUPPORT SYSTEMS 
Basic Technologies 
Intelligent Wheelchair Control 

309



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Intelligent Manipulator Control 
Programing by Demonstration 
Agent Orientated Software Design 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

310



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENCYCLOPEDIA OF CHEMICAL SCIENCES, ENGINEERING AND TECHNOLOGY RESOURCES 

 

ORGANIC AND BIO-MOLECULAR CHEMISTRY 
The Carbon atom 
Structure of organic compounds 
Classification of organic compounds, the functional groups 
Attractive interactions and molecular recognition 
Reactivity of organic compounds 
Molecules of life 
Organic compounds in the market. 
Isolation, purification and analysis of organic compounds 
Conclusions 

ORGANIC SUBSTANCES AND STRUCTURES, NOMENCLATURE OF ORGANIC 
COMPOUNDS 

Type(s) of Nomenclature Operations 
General Rules 
Parent Name 
Functional Groups 
Specific Classes of Compounds 
Numbering of Some Heterocyclic Rings 
Numbering of Multiple Ring Systems 
Name Construction 

STEREOCHEMISTRY 
Symmetry 
Chirality 
Stereogenicity 
Conformation and configuration 
Configuration descriptors 
Dependence of the properties of chiral molecules on the enantiomeric composition 
How to obtain steroisomerically pure compounds 

SYNTHETIC ORGANIC CHEMISTRY 
Synthetic strategy 
Protection and deprotection 
Control of stereochemistry 
The convergent strategy 
Solid phase synthesis 
Combinatorial synthesis 
Environmental friendly synthetic procedures 
Introduction 

ORGANIC CHEMICAL REACTIONS 
The Organic Reaction 
Classification of Organic Reactions 

ORGANIC CHEMISTRY AND BIOLOGICAL SYSTEMS -BIOCHEMISTRY 
From molecules to living systems: complexity is obtained from simple building blocks 
Amino acids and proteins 

311



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Nucleotides and nucleic acids: information, energy transport, catalysis 
Sugars : energy, structures, modulation of proteins properties 
Lipids: energy, membranes, protein targeting and signal transduction 

CHEMISTRY OF NATURAL COMPOUNDS 
Chemistry of natural products: a general perspective 
Lipids 
Amino acids, peptides and proteins 
Nucleosides, nucleotides and nucleic acids 
Carbohydrates 

MEDICINAL CHEMISTRY 
From Bioactive Molecules to Drugs 
The Basis for Drug Action 
Drug Discovery and Development 
Clinical Evaluation 
Industrial Drug Development 
Introduction 
Conclusions 

CHEMISTRY OF NUTRACEUTICS, FLAVORS, DYES AND ADDITIVES 
Flavors 
Dyes 
Additives 
Nutraceutics 

COMPUTATIONAL ORGANIC CHEMISTRY 
Computational approaches based on classical physics: molecular mechanics and molecular 
dynamics 
Molecular orbitals theory and its Hartree-Fock implementation 
Density functional theory (DFT) 
Semiempirical Methods 

ORGANIC PHOTOCHEMISTRY 
Photophysics: interaction of light with matter and photostimulated processes 
Photochemistry 
Technical and experimental aspects 
Concluding Remarks 

ORGANOMETALLIC CHEMISTRY 
Organometallic compounds of the group IA and IIA 
Transition metal-based organometallic compounds 
Organoboranes 

POLYMER CHEMISTRY AND ENVIRONMENTALLY DEGRADABLE POLYMERS 
General structure of polymers 
Synthesis of polymers 
Environmentally degradable polymers 

ORGANIC SPECTROSCOPY 
Nuclear Magnetic Resonance 
Mass Spectrometry 

INORGANIC AND BIO-INORGANIC CHEMISTRY 

312



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

FROM SIMPLE TO COMPLEX COMPOUNDS 
Metal amine complexes: bonding and geometry 
Metal complexes of multidentate ligands: deviations from regular geometries 
Linkage isomerism: the nitro–nitrito interconversion 
Multidentate ligands with more sophisticated shapes: rings and cages 
The metal template synthesis of macrocycles 
The metal template synthesis of catenanes 
Self-assembling driven by metal centres: helicates and grids 
Coordination assemblies made on PdII building blocks 
The coordination chemistry of anions 
Conclusion 

CHEMISTRY OF METALS 
Structural and physical properties of metals 
General aspects of extracting metallurgy 
Alloying behavior 
Intermetallic phases 

INORGANIC SYNTHESIS 
Coordination compounds: generality 
Coordination compounds: reactivity 

RADICAL REACTIONS AND METAL COMPLEXES IN AQUEOUS SOLUTIONS 
Radicals and Their Role in Chemical Processes with Emphasis on Biological Systems 
The Chemistry of Radicals 
Important Types of Radicals 
The Role of Transition Metal Complexes in Radical Chemistry 
Concluding Remarks 

MAGNETIC AND OPTICAL PROPERTIES 
Electronic structure of transition metal ions 
The Ligand Field Approach 
Principles of optical spectroscopy 
Rationalization of Spectra 
Spin Hamiltonian approach 
Magnetic properties 
Magnetism in polynuclear complexes 
Highlights of recent research breakthroughs 

INORGANOMETALLIC CHEMISTRY 
Definition of Inorganometallic vs. Organometallic Chemistry 
Inorganometallic Compounds Containing Transition Metal (TM) Main Group Metal (E) Bond 
Synthesis, Structure and Reactivity 
Inorganometallic Clusters 
Inorganometallics and Catalysis 
Special Applications of TM-E Compounds 

HIGH TEMPERATURE MATERIALS AND SOLID STATE CHEMISTRY 
The Importance of Solids 
Chemical Classification of Solids 
Bonding in Solids 
Properties and Technological Applications 

313



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Selected Classes of Inorganic Solids 
High Temperature Materials 
Conclusions 

INORGANIC BIOCHEMISTRY 
Historical background 
The philosophy of model chemistry 
The role of metal cofactors 
The role of special metal cofactors 

INORGANIC REACTION MECHANISMS 
Planning a Mechanistic Study 
A Classification of Inorganic Reactions 
Ligand Substitution Reactions 
Ligand Substitution at Square-planar Complexes 
Ligand Substitution at Octahedral Complexes 
Stereochemical Nonrigidity of Ligands 
Redox Reactions 
Introduction 

HOMOGENEOUS AND HETEROGENEOUS CATALYSIS 
Homogeneous Catalysis 
Heterogeneous Catalysis 
Heterogenized Catalysts 
Introduction 

CLUSTERS AND POLYNUCLEAR COMPOUNDS 
Clusters of the p-block Elements 
Clusters of d-block Elements 
Polynuclear Compounds 

STRUCTURE AND BONDING IN INORGANIC CHEMISTRY 
Introduction  
Ligand-field Theory for Octahedral Complexes 
Ligand-field Theory for Square Planar Complexes 
Ligand-field Theory for Tetrahedral Complexes 
Charge-Transfer Absorption Bands 
Stabilities of Complexes 
Current Work and Further Reading 

SYNTHESIS AND SPECTROSCOPY OF TRANSITION METAL COMPLEXES 
Synthesis of Transition Metal Complexes 
Spectroscopy of Transition Metal Complexes 

NANOSYSTEMS 
Zero-dimensional nanosystems 
One-dimensional nanosystems 
Two-dimensional nanosystems 
Three-dimensional nanosystems 
Inorganic-organic hybrid nanosystems 
Nanosystems in biochemistry 
Introduction 

314



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

COMPUTATIONAL INORGANIC CHEMISTRY 
General Considerations 
Basic Computational Tools 
Goals and Strategies of Computational Methods 
Derivation of Molecular Properties 
Types of Chemical Information from MO Calculations 
Architectures of Molecular Orbitals 
Energy Partitioning Analysis and Bond Dissociation Energy 
Molecular Dynamics 
Solids and Surfaces 
Analysis of the Electron Density (QTAIM Methods) 

ENERGY AND INORGANIC CHEMISTRY 
General background 
Molecular level energy conversion devices 
Inorganic Photovoltaics 
Photoelectrochemical solar cells 
Photoelectrochemical hydrogen production 

ENVIRONMENTAL AND ECOLOGICAL CHEMISTRY 

FUNDAMENTAL ENVIRONMENTAL CHEMISTRY 
Greenhouse Gases and Global Warming 
Chemistry of Organic Pollutants 
Secondary Pollutants 
Tropospheric Ozone Pollution 
Stratospheric Ozone Depletion 
Radioactive Compounds in Soil, Water and Atmosphere 
Pollution Control Using Accelerated Biodegradation 

GREENHOUSE GASES AND GLOBAL WARMING 
Greenhouse Effect 
Greenhouse Gases 
Radiative Forcing of Climate Change 
Non Greenhouse Gas Radiative Forcing 
Climate Models 
Predictions of Future Climate 

CHEMISTRY OF ORGANIC POLLUTANTS 
Aliphatic Compounds 
Cyanide and Carbon Monoxide 
Aromatic Carbocyclic Compounds 
Aromatic Rings containing Nitrogen, Oxygen or Sulfur 
Abiotic Reactions 
The Natural Environment 

TROPOSPHERIC OZONE POLLUTION 
Historical Development of the Ground-Level Ozone Problem 
Photochemical Sources and Ozone Sinks 
Diurnal Variations of Ozone in Urban Areas 
Ozone and Atmospheric Oxidising Capacity 
Ozone and Urban Air Pollution: Some General Observations 

315



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

CHEMISTRY OF STRATOSPHERIC OZONE DEPLETION 
Formation and Distribution of Stratospheric Ozone 
Chemistry of Stratospheric Ozone Depletion 
Trends of Stratospheric Ozone and Ultraviolet Radiation 
Expected Development of Stratospheric Ozone 

RADIOACTIVITY IN LAND, WATER AND ATMOSPHERE 
Radioactivity and Radiation 
Biological Effects of Radiation 
Natural Radioactivity 
Anthropogenic Radioactivity 
Behavior of Radioactivity in the Environment 

ATMOSPHERIC CHEMISTRY 
Emissions 
Transport 
Tropospheric Chemistry 
Stratospheric Chemistry 
Deposition 
Lifetimes of Pollutants 
Impact of Air Pollutants 
Abatement Measures 

SUSPENDED MATERIAL / AEROSOL 
Generation 
Fundamentals 
Aerosol properties related to environmental effects 
Epilogue 

OXIDES OF CARBON 
Carbon Monoxide 
Carbon Dioxide 

SULFUR DIOXIDE AND SULFUR CYCLES 
Introduction: Atmospheric Sulfur Distributions, Cycles, and Global Material Balances 
Sources, Concentrations, and Chemistry of Sulfur Compounds in the Atmosphere 
Atmospheric Deposition Processes 
Atmospheric Residence Times, Spatial Scales, and Global Models 

OXIDIZED AND REDUCED NITROGEN IN THE ATMOSPHERE 
Emissions 
Chemical Transformations and Transport 
Deposition processes 
Effects of nitrogen emissions on our environment 
Effect of policies to reduce emissions and future perspectives 

ACID DEPOSITION 
Introduction/The Problem 
Emissions 
Atmospheric transport and Chemical Conversion 
Wet and Dry Deposition 
Life Times and Transport of Acidifying Compounds. 
Effects of Acid Deposition and Eutrophication 

316



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

GAS-PHASE (PHOTO) CHEMICAL PROCESSES IN THE TROPOSPHERE 
Tropospheric Chemical and Photochemical Reactions 
The Oxidizing Capacity of the Troposphere: Global Change 

HYDROCARBONS IN THE ATMOSPHERE 
Sources 
Fate 
Analysis 
Concentrations 

FORMATION AND EFFECTS OF SMOG 
Brief History of Smog 
Plant Effects 
Health Effects 
Materials Effects 
Megacity and Regional Impacts 

EMISSION PURIFICATION TECHNOLOGIES 
Introduction to Combustion-Generated Pollutants 
Control of Pollutants from Internal Combustion Engines 
Control of Pollutants from Stationary Power-Plants and Industrial Furnaces 

SOIL CHEMISTRY 
Soil Composition 
Chemical Processes in Soil 
Chemical Behavior and Reactions in Normal and Contaminated Soils 

ACIDITY AND ALKALINITY OF SOILS 
World Distribution of Acidic and Alkaline Soils 
Soil pH and pH Buffering Capacity 
Soil Properties and Processes Controlling Acidity and Alkalinity 
Plant – Soil Systems 
The Importance of Scale and Variability in Soil Acidification and Alkalinization Processes 
The Future Need for Management of Soil Acidity and Alkalinity 

PERSISTENT ORGANIC WASTES 
Sources 
Effects 
Fate and Transport 
Treatment 
Case Study: PCBs 

TRACE ELEMENTS 
Sources and occurrence of Trace Elements in Soils 
Physico-chemical and biochemical processes in soils 
Bioavailability in the Soil-Plant System 
Transfer to aquatic systems 
Volatilization of trace elements 
Bioavailability through human ingestion 

SPECIATION OF HEAVY METALS AND RADIOISOTOPES 
Defining Speciation 
Sources of Heavy Metals and Radioisotopes in Soils 

317



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Soil Processes and Speciation of Heavy Metals and Radioisotopes 
Measurement and Interpretation of Heavy Metal and Radioisotopes Speciation in Soils 
Predicting Speciation by Modeling 
Future Challenges 

BIOREMEDIATION FOR SOIL RECLAMATION 
Principles of Biodegradation 
Site Assessment 
Bioremediation Technology Selection and Design 
Common Bioremediation Technologies 
Monitoring Bioremediation Performance 
Bioremediation Costs 
Future Trends in Bioremediation 

AQUATIC CHEMISTRY 

WATER QUALITY 
Water Resources 
Categories of Water Use 
Microbiological Quality Parameters 
Physico-Chemical Quality Parameters 
Toxicity Testing 
Priorities and Trends in Water Quality and Management 

INFLUENCE OF COLLOIDS AND SEDIMENTS ON WATER QUALITY 
Overview of Significance 
Sources and Characteristics of Particulate Material 
Colloid and Sediment Dynamics in Surface Water Systems 
Colloid Dynamics in Groundwater Systems 
Contaminant Sources 
Trace Elements Fate and Transport 
Fate and Transport of Hydrophobic Organic Contaminants 

BIOCHEMICAL OXYGEN DEMAND 
Theory 
Measurement 
Typical values for waters and wastewaters 
Alternatives 
Applications 

EUTROPHICATION AND ALGAL BLOOMS 
Eutrophication 
Algal Blooms 
Consequences of Eutrophication 
Control and Remediation of Eutrophication 

CHEMISTRY OF WASTEWATER 
Wastewater Analysis 
Wastewater Composition 
Wastewater Quantities 

OIL POLLUTION AND MICROBIAL REGULATION 
Measuring the Amount of Oil 

318



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Oil Pollution of the Sea 
Hydrocarbon Contamination of Coastal and Estuarine Waters and Sediments 
Petroleum Contamination of Soil, Freshwater and Groundwater 
Physical Processes of Oil Degradation 
Microbial Degradation 
Toxicity and Environmental Effects 
Effects on Different Organisms 
Depuration and Metabolism 
Clean-up and Bioremediation 
Future Trends 

THERMAL POLLUTION IN WATER 
Second Law of Thermodynamics 
Modeling Methods 
Empirical Models 
Numerical Models 
Integral Models 
Visual Plumes (VP) 
Heat Loss Calculations 
Restrictions and Accuracy 

REMEDIATION OF GROUNDWATER CONTAMINATED WITH RADIOACTIVE 
COMPOUNDS 

Adsorption and Ion Exchange Processes 
Reactive Sorption in In Situ Treatment Walls 
Precipitation 
Reverse Osmosis 
Stripping of Volatiles 
Typical Radionuclides in Contaminated Groundwater and Treatment Methods 

ECOLOGICAL CHEMISTRY 
Release of Chemicals in the Environment 
Transport Processes 
Transformation Processes 
Predictive Methods for Fate Determining Processes 
Modelling Fate and Exposure 

PATHWAYS OF ORGANIC CHEMICAL CONTAMINATION IN ECOSYSTEMS 
Sources and input of organic pollutants to the environment 
Transport pathways within ecosystems 
Degradation pathways 
Spatial scales of pollutant transport pathways 
Use of geochemical tracers to track contaminant pathways through ecosystems 
Future directions 

ECOTOXICITY, GENOTOXICITY, AND CYTOTOXICITY OF PESTICIDES AND THEIR 
DEGRADATION PRODUCTS 

Pesticide Usage and Distribution 
General Factors of Ecotoxicology 
Ecotoxicology of Pesticides 
Genotoxicity and Cytotoxicity of Pesticides 

319



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Mechanisms of Genotoxicity and Cytotoxicity 
Importance and Implications of Genetic and Cytotoxic Damage 

AIR POLLUTION DAMAGE TO VEGETATION 
Historical Development of Interest 
The Mechanisms of Pollutant Damage to Vegetation 
Experimental Methods for Investigating Air Pollutant Effects on Vegetation 
Examples of the Impacts of Air Pollutants on Vegetation 
The United Nations Efforts to Reduce the Impacts of Pollutants on Vegetation 
Future Perspectives 

ECOLOGICAL CHEMISTRY OF FOREST PEST CONTROL 
Introduction and Historical Pesticide Use 
Forest Pests 
Chemical Pest Control Methods 
Detailed Case Study 

ASSESSMENT OF CONTAMINATED SOILS 
Risk Assessment 
Risk Management 

CHEMISTRY OF ORGANIC POLLUTANTS INCLUDING AGROCHEMICALS 
Types and Properties of Organic Pollutants 
Chlorohydrocarbons - Insecticides, Industrial and Waste Chemicals 
Petroleum and Polycyclic Aromatic Hyrocarbons 
Herbicides 
Oxygen, Nitrogen and Phosphorus Containing Insecticides 
Plastics – Polymers and Monomers 
Soaps and Detergents 
Organometallic Compounds with Mercury, Tin and Lead 

ORGANIC POLLUTION FROM AGROCHEMICALS 
Use of Pesticides 
Contamination of the Environment 
Ecotoxicological and Toxicological Effects 
Alternatives for Higher Efficiency in Agriculture 

MULTIMEDIA FATE AND TRANSPORT OF ORGANIC POLLUTANTS 
Mass Balance Models 
Persistence and Long-Range Transport Potential 
Assessment of Models 
Strengths and Limitations of Multimedia Models 

WASTEWATER TREATMENT AND REUSE FOR IRRIGATION 
Worldwide Sanitation Perspective 
Wastewater Composition and Characteristics 
Wastewater Treatment 
Advanced Treatment of Effluents 
Land Irrigation 
Public Health and Environmental Aspects 

STRATOSPHERIC OZONE DEPLETION 
Stratospheric Ozone 

320



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Destruction of Ozone by CFCs 
The Antarctic Ozone Hole 
Ultraviolet Radiation and Ozone Depletion 
Biological Effects of Ultraviolet Radiation 
Human Health Effects 
International Agreements Related to Ozone Depletion 

CHEMICALLY-BASED COMMODITIES INTO THE TWENTY-FIRST CENTURY 
Responsible Care 
Landfill versus Incineration and the Introduction of "Externalities" 
Mineral Mining as an Essential and Future Commodity 
Food Commodities: Tanzania 
Land Mines 
How Biotechnology Contributes to Sustainable development 

THE WORLD OF CHEMISTRY 
Centrality of Chemistry in Human Activities, Life, and Culture 
The Impact of Chemistry on Technological Development 
Peculiarities of Chemical Processes 
Relevance of the Molecular Approach 
Molecular Dynamics 
Engineering of Industrial Processes 
Polymeric Materials 
Advanced Materials, Nanostructures, and Mechanical Electronics 

HISTORY AND FUNDAMENTALS OF CHEMISTRY 

A HISTORY OF CHEMISTRY 
The Birth of Chemistry as a Science 
Definition of the Building Blocks of Chemistry 
The Elements 
Thermodynamics 
Chemical Dynamics 
The States of Matter 
Valence Theory 
Spectroscopic Analysis 
Stereochemistry 
Electrochemistry 
Organic Chemistry 
Discoveries of New Products and Less Expensive Processes 

CHEMICAL MATTER: ELEMENTS AND THEIR CLASSIFICATION THROUGH THE 
PERIODIC SYSTEM 

Introduction to the Electronic Structure of Atoms 
The Building Up of the Periodic Table 
The Periodical Trends of Some Physical Properties 
Some Periodical Trends of the Chemical Behavior 

THE CONTRIBUTION OF NOBEL LAUREATES TO CHEMISTRY 
The Discovery of New Elements 
The Properties of Atoms 
The Properties of Molecules 

321



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The Dynamics of Chemical Reactions 
New Synthetic Routes for Useful Products 
The Understanding of Natural Processes 
The Identification of Chemical Entities 
The Expansion of Thermodynamics 

CHEMICAL EXPERIMENTATION AND INSTRUMENTATION 

CHEMICAL LABORATORY TECHNIQUES 
Common Laboratory Apparatus 
The Reaction 
Isolation and Purification Techniques 

GAS AND LIQUID CHROMATOGRAPHY 
Evolution and Classification of Chromatography 
Chromatographic Theory 
Gas Chromatography 
High Performance Liquid Chromatography 
Analytical Objectives 

VOLUMETRIC AND CALORIMETRIC TECHNIQUES 
Volumetric Methods 
Calorimetric Methods and Instruments 
Applications in Life Sciences 

NMR SPECTROSCOPY 
Classical Description 
Quantum Description 
Multidimensional NMR 
Dynamic Aspects of NMR 
Spatial Information from NMR 
Solid, Liquid, and Partially Oriented Samples 
The Impact of NMR 

THEORETICAL APPROACH TO CHEMISTRY 

SCHRÖDINGER EQUATION AND QUANTUM CHEMISTRY 
The Schrödinger Equation 
Quantum Chemistry 

MOLECULAR ENERGETICS: VALENCE BOND AND MOLECULAR ORBITAL METHODS. 
DENSITY FUNCTIONAL THEORY OF ATOMS AND MOLECULES 

Methods for obtaining approximate electronic wavefunctions 
Density functional theory of atoms and molecules 

MOLECULAR DYNAMICS: COLLISIONAL AND STATISTICAL APPROACH TO 
REACTION RATE 

Definitions and Models 
Theoretical Aspects of Collision Dynamics 
Experimental Techniques 
Phenomenology 

OPTIMAL CONTROL OF MOLECULAR SCALE PHENOMENA 
Theoretical Principles of Quantum Control 
Quantum Learning Control 

322



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Laboratory Realizations of Quantum Control 
Control-Assisted Extraction of Microscopic Information 
The Future of Quantum Control 

CHEMICAL THERMODYNAMICS 

THERMODYNAMIC SYSTEMS AND STATE FUNCTIONS 
Thermodynamic Systems 
Internal Energy and First Law of Thermodynamics 
Thermodynamic Equilibrium and Second Law of Thermodynamics 
Equilibrium Conditions in Simple Systems 
Graphical Representation of Equilibrium States 
Stability of Thermodynamic Equilibrium States 
Eulero and Gibbs–Duhem Equations 
Entropy and Transformation of Heat into Work 
Entropy and its Absolute Value: Third Law of Thermodynamics 
Other State Functions for Equilibrium Conditions in Chemical Systems: Enthalpy and Free 
Energies 
Relationships among State Functions 
State Functions for Multicomponent Systems: Molar and Partial Molar Functions 

ENERGY BALANCE OF REACTING SYSTEMS 
Historical Perspectives 
Rules for Writing Down the Energy Balance 
Energetic Properties of Chemical Reactions 
Calculation of State Functions Involved in Energy Balances 
Evidencing Reactions Contributions to Energy Balances 

EQUILIBRIUM IN MULTIPHASE REACTING SYSTEMS 
Equilibrium conditions from thermodynamic laws 
The phase rule and the Duhem’s theorem 
The chemical potential 
Equilibrium constant 
Applications 

STATISTICAL APPROACH TO THERMODYNAMICS 
Microscopic behaviour of ideal gases. 
Internal energy and zero point energy. 
Statistical interpretation of the first law of thermodynamics. 
Probability, entropy and laws of thermodynamics. 
Properties of the ideal monoatomic gas. 
Boltzmann distribution law. 
Translational partition function. 
Gibbs approach to statistical mechanics. 
Ideal polyatomic gases. 
Monoatomic solids. 
Interacting systems. 
Charged Particle Systems. 
Stability of matter. 
General treatment of real fluids. 
Phase transitions 

323



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

IRREVERSIBLE PROCESSES: PHENOMENOLOGICAL AND STATISTICAL APPROACH 
The Boltzmann equation 
Transport coefficient for gaseous mixtures 
Onsager’s Reciprocity Relations from the Boltzmann equation 
The macroscopic theory of irreversible processes 
The reciprocity relations 
Irreversibility, patterns and chaos 

CHEMICAL KINETICS AND DYNAMICS 

RATES OF CHEMICAL REACTIONS: THEIR MEASUREMENT AND MATHEMATICAL 
EXPRESSIONS 

Reaction Rate, Kinetic Equation, Catalysis 
Dependence of the Rate on Temperature 
Measurement of Rates 

MICROKINETICS VERSUS MACROKINETICS: THE ROLE OF TRANSPORT 
PHENOMENA IN DETERMING REACTIONS RATES 

Summary of Basic Concepts 
Fluid-Solid Interphase Diffusion and Reactions 
Intraphase Diffusion and Reactions 
Fluid-Fluid Homogeneous Reactions 

DYNAMIC BEHAVIOR OF COMPLEX REACTING SYSTEMS: ROLE OF NON-LINEARITY 
Rate Law of Chemical Reactions 
Material and Energy Balances of Reacting Systems 
Simulation of Stationary Plug Flow Reactors 
Dynamic Treatment of a Reacting System 
Steady States and their Stability 
Autocatalytic Processes 
Analogies with Phase Transitions and Critical Phenomena 
Turing Patterns and Self-Organization 
Symmetry Breaking in Chemical Reacting Systems 

CHEMICAL SYNTHESIS OF SUBSTANCES 

INORGANIC AND METAL-ORGANIC SYNTHESIS 
General Properties 
Descriptive Chemistry 

ORGANIC SYNTHESIS 
Organic Reactions 
Rate and Selectivity Control 
Multistep Reactions 
Organic Synthesis based on Weak Interactions: Self-Assembly 
Bio-Inspired Organic Synthesis 
Synthetic Planning and Strategies 
Perspectives 

SYNTHESIS OF NANOPHASES 
Structure and Properties of Nanophases 
Synthesis of Quantum Wells 
Synthesis of Quantum Wires 
Synthesis of Quantum Dots 

324



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

POLYMERS AND THEIR SYNTHESIS 
The synthesis of macromolecules 
The shape of macromolecules 
The crystalline and the amorphous state 
Application of polymers 

BIOCHEMICAL METHODS OF SYNTHESIS 
Early Employment of Enzymes in Organic Synthesis 
Biotransformations in Organic Synthesis 
CarbonCarbon Bond-Forming Reactions 
Glycosyl-Transfer Reactions 
Halogenation Reactions 
Abzyme-Catalyzed Reactions 
Reactions Catalyzed by Artificial Enzymes 

MAIN BRANCHES OF CHEMISTRY 

CHEMICAL ANALYSIS: ANALYTICAL CHEMISTRY, QUALITATIVE AND QUANTITATIVE 
ANALYSIS 

METROLOGY IN CHEMICAL ANALYSIS 
Metrological characteristics of methods and procedures in chemical analysis 
Analytical signal: Conducting of a measurement 
Errors in chemical analysis: Data treatment 
Sensitivity factor, detection limit, and Dynamic range 
Analysis of variance, correlation and regression analysis (a general overview) 

ELEMENTAL ANALYSIS 
Chemical qualitative elemental analysis 
Physical methods of qualitative elemental analysis 
Chemical quantitative elemental analysis 
Physical methods of quantitative elemental analysis 
Test methods 
Applications of elemental analysis 

ORGANIC REACTIONS 
Types of organic reactions 
Organic reactions in life-support processes 
Organic reactions and ecology 

ELECTROCHEMISTRY: FUNDAMENTAL ASPECTS 
Ionic conductors and their conductivity 
Electrodes and electrode reactions 
Electrode Potentials 
The structure of the electrode/electrolyte interface 
The Volta problem in Electrochemistry 
Electrochemical kinetics 
Outlook 

CONTRIBUTIONS OF CHEMISTRY TO SUSTAINABILITY IN CHINA 
Chemistry Basis for Zero Pollutant Effluents 
Processing Low-grade and Complex Ores 
Rational Use of Coal 

325



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

CHEMICAL ECOLOGY 

PRINCIPLES OF CHEMICAL ECOLOGY 

BIOSYNTHESIS OF CHEMICAL SIGNALS DE NOVO SYNTHESIS AND SECONDARY 
METABOLITES 

Polyketide pathway: fatty acids and polyketides 
Shikimate pathway 
Mevalonic acid pathway: Isoprenoids 

INTER AND INTRASPECIFICITY OF CHEMICAL COMMUNICATION 
Terms used in chemical communicaton 
Interspecific chemical communication 
Intraspecific chemical communication 

ALLELOPATHY AND CHEMICAL DEFENCE 
Primary and Secondary Metabolites 
Biological Activity 
Chemical Defense in Plants 
Chemical Defense of Microorganisms 
Chemical Defense of Animals 
Beyond Chemical Defense: Secondary Metabolites and Biodiversity 

CHEMICAL DEFENSE AND MAMMALIAN HERBIVORES 
Plant Metabolism 
Phytochemical Variation in Plants 
Plant Defense Theory 
Mammalian Metabolism of Phytochemicals 
Mammalian Herbivory 

FORAGING AND FOOD CHOICE IN PHYTOPHAGOUS INSECTS 
The occurrence of phytophagy 
Diet breadth 
Foraging strategies 
Plant secondary compounds; the determinants of diet breadth 
Avoiding the effects of plant secondary compounds 
Odors of plant secondary compounds 
Pharmacophagy 
Secondary compounds and insect evolution 

CHEMICAL DEFENCE IN INVERTEBRATES 
Mechanisms of acquiring chemical defenses 
Delivery of chemical defenses 
Introduction 
Conclusions 

CHEMICAL MIMICRY 
Propaganda 
Stealth: Escaping detection 
Discoveries of chemical mimicry 

CHEMICAL ECOLOGY OF ANIMAL INTERACTION 

CHEMICAL TRIGGERS IN BREEDING CYCLES 
Sex Pheromones as Reproductive Stimuli 

326



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Glandular Origins of Sex Pheromones 
Sex Pheromones as Eclectic Natural Products 
Parsimony of Sexual Pheromones 
Plant Compounds and Sexual Attractants 
Distribution of Plant and Animal Sex Pheromones 

CHEMICALS IN HOST-PARASITOID AND PREY-PREDATOR RELATIONS 
Semiochemicals influencing the behaviour of parasitoids and predators 
Pesticides influencing the host-parasitoid and prey-predator populations 
Chemical defenses 
Conclusions 

CHEMICAL SIGNALS AS ATTRACTANTS, REPELLENTS AND AGGREGATION 
STIMULANTS 

Classification of Chemical Signals 
Detection and Decoding of Semiochemicals 
Approaches to the Isolation and Identification of Semiochemicals 
Attractants 
Repellents 
Aggregation stimulants 
Semiochemicals and Parsimony 
Practical Applications 
Conclusions 

CHEMICAL ECOLOGY OF PLANT-ANIMAL INTERACTIONS 
Why plants apparently play the losing role 
How plants survive under a herbivore dominated world 
Considerations from evolution 
Secondary metabolites and the need to communicate 
The counterattack of herbivores 
Plant Chemical defenses as feeding flags 
Plant volatiles in multitrophic interactions 
Old and emerging paradigms 

CHEMICAL ECOLOGY IN AQUATIC ECOSYSTEMS 

THE ECOLOGICAL AND PHYSIOLOGICAL ROLES OF BACTERIAL CELL-CELL 
SIGNALLING 

Bacterial Signalling systems 
Ecological role of bacterial signals 
Natural defences against quorum sensing 
Conclusions 

CHEMICAL ECOLOGY OF MARINE BACTERIA AND ALGAE 
Ecological Roles of Bacterial and Algal Compounds 
Temporal and Spatial Variability of Defensive Compounds 
Case Study: Dictyota spp. 
Conclusions 

CHEMICAL SIGNALS IN CORAL REEFS 
Chemical signaling in coral reefs 
Conclusions 

CHEMICAL COMMUNICATION IN FISH 

327



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Communication, or Spying? 
The Olfactory Sense in Fish 
Reproductive Responses to Pheromones 
Chemically-Mediated Anti-Predator Strategies 
Aggregation and Migration 

CHEMICAL DISRUPTION OF BIOLOGICAL PHENOMENA 
Biological Responses to Chemicals in the Environment 
Detection and Assessment: Biomarkers 
Risk Assessment 
Future Perspectives 

ENVIROMENTAL ENDOCRINE DISRUPTION: CAN THE ENDOCRINE DISRUPTION 
HYPOTHESIS BE VALIDATED IN THE INVERTEBRATE PHYLA? 

Endocrine Disruption: A Threat to Ecosystem Health? 
Endocrine Disrupting Chemicals 
Xenoestrogens: Mechanism of Action 
Endocrine Disruption in Invertebrates 
Regulatory Considerations 
Detection and Assessment: Bioassays and Biomarkers 
A Strategy for the Detection of Endocrine Disruption in Invertebrates 
Conclusion and Future Perspectives  

CHEMICAL SIGNALS IN VERTEBRATES AND HUMAN COMPLEXITIES 

THE CHEMICAL ECOLOGY OF MUSTELIDS 
Scent marking in Mustelids 
The Eurasian or European Otter (Lutra lutra) 
The European Badger (Meles meles) 
The Future of Mustelid Chemical Ecology Research. 

APPLICATIONS OF CHEMICAL ECOLOGY 

CHEMICAL ECOLOGY AND PEST MANAGEMENT 
Semiochemicals and their application in insect pest management 
Semiochemicals and their application in vertebrate pest management 
Conclusion 

CHEMICAL ECOLOGY IN RELATION TO MEDICINE AND PHARMACEUTICALS 
Chemical Defenses 
Symbiosis 
Parasitism: A New Approach to Studying the Biochemistry of Defenses 
Leads 
Natural Products with a Narrow Biological Function 
When the Mechanism of Action of a Compound is More Important than its Biological 
Function 
The Management of Vectors: a Control Tool for Vector-Borne Diseases 
New Windows for Pharmaceutical Industries 
Conclusions 

CHEMICAL ENGINEERING 

FUNDAMENTALS OF CHEMICAL ENGINEERING 

THERMODYNAMICS OF CHEMICAL PROCESSES 

328



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Introduction 
Fundamental Laws of Thermodynamics 
Properties of Pure Fluids 
Phase Equilibrium Thermodynamics 
Chemical Reacting Mixtures and Chemical Reaction Equilibrium 
Calculation of Fugacities and Activities 
Conclusions 

UNIT OPERATIONS - FLUIDS 

DISTILLATION OR RECTIFICATION 
Fundamentals 
Equipment 
Separation Processes 

MASS TRANSFER OPERATION - MEMBRANE SEPARATIONS 
An overview on the most industrialized membrane separation processes and emerging 
applications 
Sustainable growth and integrated membrane operations 
Conclusions 

UNIT OPERATIONS - SOLIDS 

HEAT AND MASS TRANSFER OPERATIONS - CRYSTALLIZATION 
Solid-Liquid-Equilibria 
Kinetics 
Properties of Crystals 
Crystallization Technology 

HANDLING OF SOLIDS - TRANSPORT 
History 
Characterization of Bulk Solids 
Storage of Bulk Solids 
Transport 

PARTICLE GROWTH AND AGGLOMERATION PROCESSES 
Product properties 
Rate Processes 
Regime maps 
Population Balance equations 
Granulation Equipment 
Equipment Design 
Conclusion 

CHEMICAL REACTION ENGINEERING 

IDEAL MODELS OF REACTORS 
The Thermodynamic State of a System 
The Plug Flow Reactor 
The Perfectly Mixed Tank Reactor 
The Batch Reactor 
The Cascade of Tank Reactors 
Comparison of Different Types of Reactors 

CATALYTIC REACTORS: A REVIEW 

329



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Fixed Bed Reactor 
Fluidized Bed Reactor 
Biocatalytic Reactors 
Unconventional Reactors 
Conclusion 

POLYMERIZATION REACTORS 
Polymers 
A short history of polymer reaction engineering 
Polymerization mechanisms 
Polymerization reactors 
Towards product-inspired polymer reaction engineering 

ELECTROCHEMICAL REACTORS 
Backgrounds of electrochemistry 
Transport and transfer phenomena in electrochemical processes 
Technology of electrochemical reactors 
Current distribution in electrochemical cells 
Design of electrochemical cells: an introduction 
Current trends in electrochemical engineering 

MULTIFUNCTIONAL REACTORS 
Reactive Separation Processes 
Mechanical Integrated Processes 
Heat Integrated Processes 
Conclusions 

PROCESS MODELLING, OPTIMIZATION AND CONTROL 

SOLUTION OF MODEL EQUATIONS 
Classes of Problems and Computer Methods 
Algebraic Equation Systems 
Ordinary Differential Equation Systems 
Differential-Algebraic Equation Methods 
Partial Differential Equation Systems (PDEs) 
Optimization Methods 
Conclusion 

PROCESS ANALYSIS AND OPTIMIZATION 
Steady State Simulation of a Chemical Process 
Solving a System of Nonlinear Equations 
Process Optimization 
Conclusions 

DATA RECONCILIATION 
Scope, aims and benefits of Data Reconciliation 
Exploiting redundancy 
Mathematical formulation of the validation problem 
Applications 
Conclusions 

PRODUCT CENTERED PROCESS DESIGN 
Systematic Framework for the Manufacture of Chemical-Based Products 

330



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Product Conceptualization 
Identification of Product Quality Factors 
Selection of Ingredients and Product Microstructure 
Generation of Process Alternatives 
Product and Process Evaluation 
Example: Shampoo and Conditioner in One Product 
Conclusions 

PROCESS MANAGEMENT 

PROCESS SAFETY 
Terminology 
Safety Assurance Techniques 
Safety in Design 
HAZOP 
Quantitative Risk Assessment 
Safety in Operation 
Safety in Maintenance 

PROCESS RISK ANALYSIS 
Introduction 
Terminology Used in This Chapter 
Application of safety/risk techniques 
Hazard identification and safety/risk analysis techniques 
Frequency/Probability Modeling Techniques 
Consequence Analysis Techniques 
Safety Concepts in Process Development and Plant Design 
Safety and Risk Analysis 
Hazard, Safety and Risk Management in Plant Design and Operation 

THE FUTURE OF CHEMICAL ENGINEERING 

CHEMICAL PRODUCT DESIGN 
Needs 
Ideas 
Selection 
Product Manufacture 
Conclusions 

MULTI-SCALE MODELING 
Multi-Scale Structures in Chemical Engineering 
Approaches to Analyze Multi-Scale Structures 
Descriptive Multi-Scale Methodology 
Correlative Multi-Scale Methodology 
Analytical Multi-Scale Methodology 
Applications in Industries 
Prospects 

CHEMISTRY PAST, PRESENT, AND FUTURE 
Chemistry Past 
Chemistry Present 
Chemistry Future 
Transitions to the Future 

331



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Introduction 

ELECTROCHEMISTRY 

ELECTRON TRANSFER AND SINGLE MOLECULAR EVENTS 
Introduction  
The Theories of Marcus and Hush 
Gerischer’s Formulation 
Energy of Reorganization 
Quantum Theory 
Beyond First Order Perturbation 
From Non-adiabatic to Adiabatic Reactions 
Electron Transfer through Single Molecules 
Conclusions  

ELECTROCHEMICAL ENERGY CONVERSION AND STORAGE - BATTERIES, FUEL CELLS 
AND ELECTROCHEMICAL CAPACITORS 

Introduction 
Electrochemical Capacitors 
Batteries 
Hybrid Supercapacitors 
Fuel Cells 
“Hybrid” Batteries/Fuel Cells 
Microbial Fuel Cells (MFC's) 
Conclusion 

CORROSION AND SURFACE TREATMENT 
Scope and Economic Importance of Metal Corrosion 
Why Metals Corrode 
Rate of Corrosion Reactions 
Oxide films 
Corrosion Cells Resulting in Non-Uniform Corrosion 
Environment Induced Cracking 
Corrosion Protection and Surface Treatment 
Outlook 

RADIOCHEMISTRY AND NUCLEAR CHEMISTRY 
The beginnings of RC&NC and the timeline of nuclear science 
Nuclides and nuclei - isotopes, isobars, isotones, and isomers 
Nuclear starter - concepts, quantities and units 
Kinetics of radioactive decay and activation 
Aftereffects of radioactive decay and nuclear reactions 
Interaction of nuclear radiations with matter 
Conclusions 

ISOTOPE EFFECTS, ISOTOPE SEPARATION AND ISOTOPE FRACTIONATION 
Introduction 
Isotope Effects 
Isotope Separation 
Isotopic Fractionation in Nature 
Conclusions 

RADIOMETRIC DATING AND TRACING 

332



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Major concerns 
Limitations 
Radioactive decay 
Chemical separation techniques 
Mass spectrometry 
Methods and applications 
Conclusions 

RADIOCHEMICAL TECHNIQUES 
Characterization of the radioactive targets and sources 
Separation techniques of radioactive elements 
Activity measurements 
Decontamination 

RADIONUCLIDES IN CHEMICAL RESEARCH 
Introduction 
Neutron Activation Analysis 
Radiotracers 
Gamma Spectroscopy 
X-ray Fluorescence Analysis 
Conclusions 

NUCLEAR METHODS IN MATERIAL RESEARCH 
Introduction 
Methods Based on the Absorption of Radiation  
Scattering Methods 
Particle-induced X-ray Emission (PIXE) 
Mössbauer Spectroscopy 
Positron Annihilation Spectroscopies 
Muon Spin Spectroscopies 

RADIATION CHEMISTRY 
Introduction, Short History 
Absorption of Radiation Energy 
Radiation Sources, Dosimeters 
Techniques in Radiation Chemistry, Pulsed Radiolysis 
Radiation Chemistry of Some Classes of Compounds 
Radiation Technology 
Hot Atom Chemistry 

RADIATION BIOLOGY AND RADIATION PROTECTION 
Introduction 
Dosimetry 
Radiation Biology 
Radiation Protection 
Risk Assessment 

RADIOCHEMISTRY AND RADIOPHARMACEUTICAL CHEMISTRY FOR MEDICINE 
Introduction 
Production of Medical Radionuclides 
Radiopharmaceutical Chemistry for Non-invasive Molecular Imaging 
Radiopharmaceutical Chemistry for Endoradiotherapy 

333



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Conclusions 

CHEMISTRY OF THE ACTINIDE ELEMENTS 
Introduction 
Sources of Actinide Elements 
Electronic Structure and Oxidation States 
The Metallic State 
Actinide Compounds 
Actinide chemistry in solution 
Environmental Actinide Chemistry 
Hazards 
Biological Behavior of Actinides 
Toxicology 

PRODUCTION AND CHEMISTRY OF TRANSACTINIDE ELEMENTS 
Introduction 
Brief History of Discovery 
Production and Nuclear Decay Studies of Transactinides 
Chemical Properties of Transactinides Element 
Future Prospects 

NUCLEAR WASTE MANAGEMENT AND THE NUCLEAR FUEL CYCLE 
Introduction 
Classification of Radioactive Wastes 
Who is Responsible for Radioactive Wastes? 
Splitting the Atom for Energy 
Status of Nuclear Power World-wide 
Nature of HLW as a Function of Time 
Fast Reactors 
The Nuclear Fuel Cycle 
Important Characteristics of Actinides 
Separations Technologies for the Nuclear Fuel Cycle 
Advanced Fuel Cycle Concepts and Partitioning and Transmutation (P&T) 
Aqueous Chemical Processing 
Non-Aqueous Chemical Processing 
Transmutation Devices for the Advanced Fuel Cycle 
Strategies for Implementation of an Advanced Fuel Cycle 
Generation IV Nuclear Energy Systems 
Future of P&T 

HIGH-INTENSITY LASERS IN NUCLEAR SCIENCE 
Laser induced Photo-Reactions and Photo-Fission 
Laser induced heavy ion fusion 
Sample preparation 
Laser generation of protons and neutrons 
Laser generation of positrons 
Conclusions 

NUCLEAR FORENSICS 
Introduction 
General Approach 

334



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Analytical Methodology 
Data Interpretation 
International Cooperation 
Conclusions 

SUBATOMIC PARTICLES, NUCLEAR STRUCTURE AND STABILITY 
Introduction 
Particles and Forces - the Standard Model in a Nutshell 
Characterization of the Atomic Nucleus 
Systematics of Stable Elements, Nuclides and Nuclei  
Mass and Energy 
Towards Greater Stability - Radioactive Decay 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

335



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENCYCLOPEDIA OF WATER SCIENCES, ENGINEERING AND TECHNOLOGY RESOURCES  
 
 

THE HYDROLOGICAL CYCLE 
Composition of the Hydrosphere 
Schematic Diagram of the Hydrological Cycle 
Water Exchange in Nature 
On Man’s Activity Effects on the Hydrological Cycle 
World Water Balance 
Conclusions 

EXCHANGES OF WATER IN THE HYDROSPHERE 
General information and classification of hydrosphere waters 
Water exchange and water balance of ocean 
Water exchange in the ocean-atmosphere system 
General circulation of atmosphere and horizontal moisture transfer 
Water exchange between reserves 
Prospects for further investigations 

TRANSFER OF ATMOSPHERIC MOISTURE 
Methodology for determination of horizontal moisture transfer components 
On interpreting advective and eddy flows of moisture 
Factors for water vapor flow formation 
Distribution of moisture flows over the Earth 
Peculiarities of atmospheric moisture transfer in polar areas 
Prospects for further investigations 

WATER EXCHANGE BETWEEN LAND AND ATMOSPHERE 
Interrelation of moisture exchange processes in the atmosphere - land system 
Equation of relation between atmospheric and land surface water balances 
General information about moisture circulation in the atmosphere 
Land surface moistening 
Prospects for further investigations 

WATER EXCHANGE BETWEEN LAND AND OCEANS 
Global water exchange 
Regional aspects of water exchange 
Prospects for further investigations 

SURFACE AND GROUNDWATER INTERACTION 
Typical schemes of surface and ground water interaction 
Surface and groundwater interaction in areas with different natural conditions 
The role of groundwater function in the water balance of the land 
Groundwater interaction with seas and big lakes 
The impact of human activities on surface and ground water formation 

HYDROSPHERE COMPONENTS 

HYDROSPHERE STRUCTURE AND ITS RELATIONSHIP TO THE GLOBAL 
HYDROLOGICAL CYCLE 

Components of the hydrosphere 
Role of individual components of the hydrosphere in the global hydrological cycle 
Conclusion 

336



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENERGY BALANCE AND THE ROLES OF THE SUN, EARTH, OCEANS AND 
ATMOSPHERE 

Solar radiation 
The heat balance 
Distribution of the Energy Balance Components 
Energy Balance and Climate Changes 
Conclusion 

HYDROLOGICAL REGIONS AND WATER BALANCE 
World Ocean and Continents of the Earth 
Principles of hydrological regionalisation 
Other methodological approaches to regionalisation of territories 
Multipurpose hydrological regionalisation 
Conclusion 

ANTHROPOGENIC EFFECTS ON THE HYDROLOGICAL CYCLE 
On possible change in hydrological cycle components 
Classification of human activity factors 
Transformation of vegetation cover and the Earth’s surface 
Freshwater use 
Human impact on climate by changing atmospheric characteristics 
Conclusion 

OCEAN-LAND INTERACTION IN COASTAL ZONES AND EFFECT OF OCEAN-LEVEL 
CHANGE 

Classification of the interaction processes between sea and river water 
Classification of ocean-level oscillations 
Short-term level oscillations 
Local level oscillations related to vertical movements of coastal areas 
Principal directions of further research 

WORLD WATER BALANCE 
Water Balance Equations 
Methods for Water Balance Components Computation 
Water Balance of Land 
Fresh Water Balance of Oceans 
Global Water Balance 
Conclusion 

ATMOSPHERIC PRECIPITATION OF THE EARTH 
Atmospheric precipitation over oceans 
Atmospheric precipitation on the continents and islands 
Conclusion 

EVAPORATION FROM THE SURFACE OF THE GLOBE 
Evaporation from the surface of the World Ocean. 
Evaporation from land. 
Conclusion 

RIVER RUNOFF TO OCEANS AND LAKES 
Basic Data and Methodological Approaches 
Dynamics of River Water Inflow to Oceans from Continents 
Dynamics of Freshwater Inflow to the World Ocean 

337



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Fresh Water Inflow to Endorheic Seas and Lakes 
Conclusion 

GROUNDWATER DISCHARGE INTO THE WORLD OCEAN 
Present-day concept of groundwater discharge into seas and oceans 
Main notions and definitions 
Methods for studying and assessing groundwater discharge into the sea 
Quantitative assessing of groundwater discharge into the World Ocean 

EVAPORATION 
Background 
Instruments and Methods to estimate natural evaporation 
Transpiration 

EVAPORATION FROM LAND, EVAPOTRANSPIRATION 
Experimental methods for determining evaporation from land 
Comparative assessment of contemporary experimental methods for determining 
evaporation from land 
Design methods for determining evaporation from land 
Comparative assessment of design Methods for computation of evaporation from land 
Conclusions 

EVAPORATION FROM OPEN WATER SURFACE AND GROUNDWATER 
Evaporation from free water surface 
Ground water evaporation 

TRANSPIRATION 
Cuticular transpiration 
Stoma opening and transpiration 
Transpiration measurements 
Transpiration rate 
Seasonal variability 
Daily variations 
Transpiration control 
Evapotranspiration 
Conclusion: transpiration and mineral nutrition of plants 

PRECIPITATION 
Spatial distribution of precipitation field 
Measurement of precipitation 
Precipitation process 
Precipitation types 
Snowfall and snow cover 
Precipitation in changing climate 
Artificial Precipitation 

FORMATION OF PRECIPITATION 
Basic information about precipitation 
Relationship between precipitation and clouds 
Dynamic factors of precipitation formation 
The role of the entrainment of the ambient air into the cloud 
Comparison of observations and theory 
Synoptic vortexes and precipitation 

338



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Microphysical processes of precipitation formation 

TYPES AND CHARACTERISTICS OF PRECIPITATION 
Precipitation forms 
Characteristics of precipitation regime 
Classification of precipitation types by annual and daily variations 
Classification of precipitation by genesis 
Conclusion 

EXTREME PRECIPITATION 
Statistical characteristics 
Hurricanes 
Spouts 
Dust storms 
Monsoons precipitation 
Frontal precipitation 

SNOW AND ITS DISTRIBUTION 
Methods of snow survey 
Global scale distribution 
Mountainous areas 
Landscape zones 
Spatial distribution at a local scale 
Informative-mapping analysis 
Snow under forest canopy 
Metamorphism of snow crystals 
Snow melting 
Impact on business 
Snow management 
Purposes of future investigations 

ARTIFICIAL RAINFALL 
History 
Scientific basis 
Hygroscopic seeding 
Glaciogenic seeding 
Operational precipitation enhancement projects 
Seeding modes 
Conclusions 

SURFACE WATER RUNOFF 
The nature of the phenomenon 
Surface Runoff on the Earth 
Runoff and Human Being 

RUNOFF GENERATION AND STORAGE IN WATERSHED 
Processes and Phenomena on the Watershed Surface 
Processes and Phenomena in Soil or Near-Surface Rock Layer 
Runoff Transformation in Runoff Elements 
Channel Runoff Transformation 
The Relationship of Runoff and Storage in Watershed 
The Runoff Generation Problem and Experimental Hydrology 

339



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Landscape is a Runoff Producing Complex and the Intersection of Science 
The Peculiarities of Runoff Generation Conditions in Various Geographical Zones 

SPACE CHARACTERS OF RUNOFF FORMATION 
Principal classifications of river runoff formation and their space presentation 
Methods for description of space runoff features and factors 
New information types as a perspective for estimating space specific features of runoff 
formation. 
GIS as a perspective system to study space specific features of runoff characteristics. 

HYDROLOGY OF SLOPING TERRAIN 
The Peculiarities of Runoff Formation in Mountain Conditions 
Mountain Erosion 
Outburst Floods 
Debris Flows 
Landslides 
Snow Avalanches 

RIVER RUNOFF MODELING 
Discrepancy of the term "Mathematical Model" 
Two Essentially Different Classes of Mathematical Models 
Deterministic Modeling 
Stochastic Modeling 
Deterministic-Stochastic Modeling 
River runoff Modeling Prospects 

URBAN HYDROLOGY 
Urbanized Landscape 
Climatic Features of Urbanized Landscape 
Runoff 
Water Balance 
Quality of Surface and Underground Water 
Research Development 
Conclusion 

GROUNDWATER HYDROGEOLOGY 
Groundwater classification 
Main hydrological and physical properties of rocks 
Groundwater origin 
Basic law for groundwater filtration 
Groundwater reserves 
Groundwater use. 

INFILTRATION AND GROUNDWATER FORMATION 
Main notion and definitions. 
Methods for determining groundwater infiltration recharge 
Peculiarities of groundwater formation. 
Regime-forming factors 

GROUNDWATER OF LOOSE (UNCONSOLIDATED) ROCKS 
Groundwater of alluvial and lake-alluvial deposits. 
Groundwater of alluvial-proluvial deposits 
Groundwater of glacial deposits 

340



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Groundwater of Quaternary marine deposits. 
Groundwater of eolian deposits. 
Conclusion 

GROUNDWATER IN SEDIMENTARY, METAMORPHIC AND VOLCANIC ROCKS 
Groundwater of Sedimentary Rocks 
Groundwater of volcanic rocks 
Groundwater of metamorphic rocks 
Conclusion 

KARSTIC AQUIFERS 
Peculiarities of groundwater in the open karst 
Groundwater peculiarities in covered karst 
Effect of technogenic conditions on karst and karst aquifers 
Peculiarities of karst water regime and resources 

GLACIERS AND THEIR SIGNIFICANCE FOR THE EARTH NATURE 
Development of glaciology 
Ice as a natural substance 
Snow and ice in the Nature system of the Earth 
Snow line and glaciers 
Regime of surface processes 
Regime of internal processes 
Runoff from glaciers 
Potentialities for the glacier resource use 
Interaction between glaciation and climate 
Glacier oscillations 
Past glaciation of the Earth 

GENESIS AND GEOGRAPHICAL ASPECTS OF GLACIERS 
Properties of natural ice 
Cryosphere, glaciosphere, chionosphere 
Snow-patches and glaciers 
Basic boundary levels of snow and ice 
Measures of glacierization 
Occurrence of glaciers 
Present-day glacierization of the Arctic 

CLASSIFICATION OF GLACIERS 
Geophysical classifications of glaciers 
Morphological classification of glaciers. Mountain glacierization 
Polar glacierization 
Interaction between glaciers and the ocean 
Processes at a glacier bed 

ACCUMULATION, ABLATION, MASS BALANCE, AND RUNOFF FROM GLACIERS 
Regime of glaciers and energy of glacierization 
Accumulation processes 
Ablation processes 
Liquid water on glaciers 
Runoff from glaciers 
Internal accumulation of glaciers 

341



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Glacier mass balance 

FLOW AND FLUCTUATIONS OF GLACIERS 
Mechanism of flow 
Velocities of glacial motion 
Glacier tectonics 
Glacial erosion and accumulation 
Fluctuations of glaciers 

MANIPULATION, USES AND BENEFITS OF GLACIERS, ICE AND SNOW 
Engineering-glaciology problems 
Artificial intensification of melting of mountain glaciers 
Use of polar glaciers 

INTERACTION BETWEEN GLACIATION AND CLIMATE 
Global climatic role of the snow cover 
Sea ice as a part of the global glaciation 
The Influence of snow and ice on climate 
Thermal non-equilibrium of the nival-glacial system 
Glaciological forecast 
Forthcoming warming and the fate of glaciers 

WATER HAZARDS CAUSED BY NATURALLY-OCCURRING HYDROLOGIC EXTREMES 
Definition of Hazard and Disaster 
Hydrological Hazards or Water Hazards 
Types of Water Hazards 
Disaster Management as a Risk Management 

GROUNDWATER 
Basic concepts on groundwater 
Evolution of the hydrological cycle concept 
Hydrogeology as science 
Underground reservoirs 
Natural chemistry of groundwater and contamination 
Groundwater characterization and management 
Hydrogeological process simulation 

ORIGIN, DISTRIBUTION, FORMATION, AND EFFECTS 
The Hydrologic Cycle 
The Storage and Flow of Groundwater 
Groundwater as a Geological Agent 

GROUNDWATER IN IGNEOUS, METAMORPHIC AND SEDIMENTARY ROCKS 
Rocks as Receptacles for Water 
Groundwater in Different Rock Types 

GROUNDWATER AND SURFACE WATER INTERACTIONS 
General Approach 
Groundwater and Surface Water Interactions 
Rain and the Feeding of Groundwater 
Interactions between Rivers and Groundwater 
Exchanges between Surface Water Accumulations and Groundwater 
Interactions between Glaciers, Snowy Mantle, and Groundwater 

342



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Artificial Aquifer Recharge 
Interactions between Seawater and Groundwater 
Localized Points of Exchange between Groundwater and Surface Water 
The Contributions of Deep Groundwater 
Tracing Surface Water and Groundwater 

CATCHMENT WATER BALANCE, CLIMATE AND GROUNDWATER 
Catchment water balance 
Discharge of water by vegetation 
Groundwater dependent ecosystems 
Climate and a catchment water balance – a case study 
Conclusions 

GROUNDWATER RECHARGE 
Groundwater Flow Systems 
Flow System Extensions 
Sources and Mechanisms of Recharge 
Conceptual Models of Recharge 
Methodologies for Recharge Estimation 
Factors Influencing Recharge, Predictive Relationships, and Recharge Regionalization 
Difficulties and Challenges in Recharge Estimation 

TYPICAL HYDROGEOLOGICAL SCENARIOS 
Unconsolidated sediments 
Hard rocks 
Consolidated sediments 
Karst 
Regions of climatic extremes 

GROUNDWATER IN MOUTAIN REGIONS 
Conceptual Model for Groundwater Flow in Mountains 
Heat Transport in Mountainous Regions 
Groundwater and Surface Water Interactions in Mountainous Regions 
Groundwater Resources of the Mountainous Regions of British Columbia in Canada 
Conclusions 

GROUNDWATER IN KARST REGIONS 
Karst Geology and Hydrogeology 
Karstification Process 
Development of Joints, Faults, and Openings in Limestones 
Carbonate Rocks 
Karst Springs 
Basic Theories on Karst Groundwater Circulation 
Karst Aquifers 
Methods of Karst Hydrogeological Research 
Coastal Aquifers in Karst Regions 
Proposed Criteria for Groundwater Protection Zoning in Karst Regions 

GROUNDWATER IN ARID AND SEMIARID REGIONS 
Groundwater Recharge 
Hydrogeological Domains 
Groundwater resources understanding 

343



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Current and future groundwater supplies 

HYDROGEOLOGY OF LARGE PLAINS 
Hydrological Features of Large Plains 
The Southern Hemisphere’s Largest Plain: The Argentine Pampas 

THERMAL SPRINGS 
Conceptual Models of Water Circulation 
A Special Spring: The Geyser 
Origin of Thermal Waters 
Chemical Composition of Thermal Waters 
Estimation of Reservoir Temperature 
Recognition of Mixed Waters 
Age Dating of Hydrothermal Waters 
Historical Aspects of Utilization of Thermal Springs 

TRANSPORT PROCESSES IN GROUNDWATER 

GROUNDWATER FLOW IN POROUS MEDIA 
The porous medium. Water reservoirs 
Basic principles of groundwater flow in porous media 
Flow equation 
Example 
Recent advances 

GROUNDWATER FLOW THROUGH FRACTURED ROCKS 
Barenblatt’s et al. mathematical model 
Warren and Root solution to Barenblatt’s equations 
Determination of the Parameters of Homogeneous Behavior 
Inhomogeneous Fractured Formations of Double Porosity 
Radial Flow through Inhomogeneous Formations 

BASIC CHEMICAL PRINCIPLES OF GROUNDWATER 
Properties and structure of water 
Expression of concentration units 
Groundwater chemical composition 
Principles and processes controlling water composition 
Sampling and analysis of groundwater samples 
Presentation of water quality data 

ADVECTION, DISPERSION, SORPTION, DEGRADATION, ATTENUATION 
Advection 
Dispersion and Diffusion 
Sorption 
Degradation and Attenuation 

ENVIRONMENTAL ISOTOPES IN GROUNDWATER STUDIES 
Environmental Isotopes 
Applications in Groundwater Studies 
General Remarks on Environmental Isotopes 

SUBSURFACE HYDROBIOLOGY 
Subsurface Environment 
Flow Systems 

344



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Groundwater Contamination 
Technological Hurdles in Studying Subsurface Hydrobiology 

REVIEW OF MATHEMATICAL MODELS OF FLOW AND CONTAMINANT TRANSPORT IN 
SATURATED POROUS MEDIA 

Modeling Flow in a Three-Dimensional Domain 
Modeling Two-Dimensional Flow in Aquifer Domains 
Transport of a Single Contaminant 
Modeling Flow and Solute Transport with Variable density 

TRANSPORT PHENOMENA AND VULNERABILITY OF THE UNSATURATED ZONE 
Transport Processes 
Hydrologic Processes 
Into the Twenty-First Century 

PHYSICAL PROPERTIES OF SOLID AND FLUID MATRICES 
Solid Phase 
Soil - Water Interactions 
Soil Mechanical Properties 
Transport Properties 
Opportunities and Challenges 

VOLUMETRIC WATER CONTENT-MATRIC POTENTIAL RELATIONSHIPS 
Concept of Capillarity 
Matric Potential 
Relations between Potentials on a Mass, Volume, and Weight Basis 
Distribution of Potentials in the Liquid Phase for a Convex Gas - Liquid Interface 
Experimental Determinations 
Parametric Models 
Property-Transfer Models 
Inverse Procedures 

WATER AND SOLUTE TRANSPORT IN THE VADOSE ZONE 
Obstacles to a Sustainable Future 
Paths Towards a Sustainable Future 

BIODEGRADATION IN THE VADOSE ZONE 
Vadose Zone 
Soil 
Organic Matter Transformations and Cycles of Principal Elements 
Soil as Habitat for Microbial Life 
Enzyme Activity in Soil 
Biological Processes 
Biodegradation Processes 
Impact of Agricultural Practices on Subsurface Habitat 
Biodegradation of Organic Residues 
Biodegradation and Bioremediation 

PROCESSES CAUSING ATTENUATION IN THE UNSATURATED AND SATURATED 
ZONE 

Principles of the Vadose Zone’s Functioning 
The Unsaturated Zone 
The Saturated Zone 

345



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Attenuation Processes 
Soil Biotic Components Affecting Attenuation 
Microbia-Mediated Redox Processes 
Mobile Subsurface Colloids 
Organic Contaminants 
Organic Nutrients 
Reactivation of Pollutants Stabilized at the Vadose 

GROUNDWATER VULNERABILITY IN DIFFERENT CLIMATIC ZONES 
Concept of Groundwater Pollution Vulnerability 
Aquifer Pollution Vulnerability in a Groundwater Protection Program 
Groundwater Pollution Vulnerability in Different Climatic Conditions 
Methods for Groundwater Vulnerability Cartography 
The Future of Groundwater Pollution Vulnerability Methods 

ORGANIC COMPOUNDS IN THE VADOSE ZONE 
Sources of Organic Pollutants 
Major Categories of Organic Pollutants 
Transport of Organic Pollutants in the Subsurface 
Measures for Minimization of Pollutants 
Natural Organic Compounds in Soil 
Interactions between Natural Organic Compounds and Xenobiotics 
Soil Composting 

GROUNDWATER DEVELOPMENT 
Surveying 
Water demand assessment 
Water quality 
Wells and Trenches 
Design, operation and optimisation of groundwater monitoring networks 
Mathematical modeling 
Special scenarios and forthcoming groundwater development 

SURVEY METHODS 
Surveying Guidelines 
Geologic And Geomorphologic Exploration 
Geophysical Methods 
Tracer Hydrology 
Geochemical Exploration 
Pumping Tests 

GROUNDWATER MONITORING NETWORKS 
Types of Groundwater Monitoring Networks 
Scale of Monitoring Networks 
Planning and Design of Networks 
Sustainability of Groundwater Monitoring Networks 

COASTAL AQUIFER DEVELOPMENT 
Land Subsidence 
Seawater Intrusion 
Quantitative Evaluation of Saltwater Behavior 
Groundwater Development in Coastal Aquifers 

346



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Utilization of Saline Water in Coastal Aquifers 

GROUNDWATER DEVELOPMENT IN HARD ROCKS 
Occurrence of Groundwater 
Groundwater Development 
Types of Well 
Drinking Water Supply 
Exploration 
Recharge Augmentation 
Sustainability and Pumpage Control 

GROUNDWATER USE AND PROTECTION 

GROUNDWATER USE AS POTABLE WATER SUPPLY 
Water for Drinkable Use 
Quality and Vulnerability of Groundwater Intended for Drinking 
Withdrawal of Groundwater for Drinking 

GROUNDWATER CONTAMINATION, PROTECTION AND REMEDIATION 
The concept of groundwater quality. 
Contamination of subterranean waters. 
Contamination classification systems. 
Principal groundwater contaminant types and processes. 
Role of the unsaturated zone in the behaviour of polluting agents. 
Groundwater protection and prevention 
Aquifer remediation technologies 
The Concept of Vulnerability of Aquifers. 
The Protection of Groundwater Wells. 
The development of protection perimeters around wells. 
Protection of Recharge and Unsaturated Zone of Aquifers. 
Establishment of Systems of Prevention and Control of Groundwater Quality. 
Aquifer Decontamination Technologies. 

ARTIFICIAL GROUNDWATER RECHARGE 
Artificial Groundwater Recharge (AGR) 
Influence of Recharge Factors 
Methods of Artificial Recharge 
Mixed Systems of Water Recharge 
Evaluation of Aquifer Recharge Area by Piezometric Map Analysis 
Advantages and Disadvantages of Artificial Groundwater Recharge 

GROUNDWATER RECHARGE AND DISCHARGE 
Introduction: Overview of Groundwater Recharge and Discharge 
Artificial Recharge 
Physical Methods for Quantifying Recharge Rates 
Chemical and Isotopic Methods for Quantifying Recharge Rates and Identifying Recharge 
Areas 
Calculating Recharge and Discharge Rates Using Analytical Expressions, Groundwater Flow 
Models, and Flow Nets 
Natural Discharge 
Groundwater Discharge to Wells and Galleries 
Future Concerns and Directions 

347



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

GROUNDWATER MANAGEMENT: AN OVERVIEW OF HYDRO-GEOLOGY, ECONOMIC 
VALUES AND PRINCIPLES OF MANAGEMENT 

Groundwater: Hydro-Geology 
The Value of Groundwater 
Groundwater scarcity: demand and supply side factors 
Principles of Groundwater Management 
Groundwater Property Rights 
Groundwater Management approaches 
Introducing the Chapters in the Subject Area of Groundwater Management 

SUSTAINABLE GROUNDWATER USE AND OVEREXPLOITATION 
Scope and Aims 
What Does Sustainability Mean? 
The Complex and Varied Concept of Overexploitation 
Issues Relating to Groundwater Mining 
The Importance of Institutional Robustness to Groundwater Management 
Policy Implications 
Looking Forward to a New Renewable Water Resources Policy 
Final Remarks 

GROUNDWATER AND ECONOMICS: GISSER-SANCHEZ'S EFFECT RECONSIDERED 
Gisser-Sanchez's Model, Caveats and Robustness 
Long-run Robustness of GSE 
GSE with Dynamically Interacting Agents 
GSE in Models of Conjunctive Use of Surface and Groundwater 

GROUNDWATER LEGISLATION PRINCIPLES 
Regulatory framework. 
The ownership of groundwaters. 
Organisation of users. 
Management of groundwaters. 
Environmental considerations. Environmental impact assessment legislation. 
Groundwaters and the European Union. International groundwaters. 

CONJUNCTIVE USE OF SURFACE WATER AND GROUNDWATER 
Types of Conjunctive Use 
Integration of Groundwater in Hydrological Planning 
Information, Uncertainty, and Economic Aspects 
Methods of Analysis 

SPECIAL ISSUES IN GROUNDWATER 
Brief presentation of selected issues 

CLIMATE CHANGE AND HYDROGEOLOGIC PROCESSES 
The Status of Climate-change Predictions and Associated Hydrologic Consequences 
Climate Change and Regional Groundwater Systems 
Approaches and an Example of Climate-Change Forcing in a Regional Aquifer System 

URBAN HYDROGEOLOGY 
A Quick Glance at Urban Hydrogeology 
The Urban Hydrogeological Cycle: Quantification of Groundwater Resources 
Quality of Groundwater 
Urban Subsurface Structures and their Particular Problems 

348



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Data Integration for Case Studies 
Integrated Water Resources Management 

THE SCALING PROPERTIES OF GEOLOGICAL MEDIA WITH RESPECT TO 
GROUNDWATER FLOW AND TRANSPORT 

Dispersivity 
Hydraulic Conductivity 

"IN SITU" GROUNDWATER TREATMENT 
Origin, physicochemical factors and water regulations 
Biological oxidation and reduction 
Removal of iron and manganese from groundwater 
Removal of nitrate from groundwater 

ON CONTROLLING THE CHEMICAL CONTAMINATION OF GROUNDWATER 
Public Policy Issues 
Information Gathering 
Technology Transfer and Information Dissemination 
Education 
Recommendations 
Case History of Wisconsin Groundwater Law 

WASTEWATER RECYCLE, REUSE, AND RECLAMATION 
Wastewater Recycling and Reuse: The Concept 
Sources of Water Pollution 
Management of Water Quality 
Types of Wastewater Reuse 
Cleaner Industrial Production Through Recycling and Reuse 
Water Treatment for Drinking Water Supplies: A Reuse Strategy 

RECYCLE AND REUSE OF DOMESTIC WASTEWATER 
History of Wastewater Reuse 
Motivational Factors for Recycling/Reuse 
Quality Issues of Wastewater Reuse/Recycling 
Types of Wastewater Reuse 
Future of Water Reuse 

ADVANCED TREATMENT TECHNOLOGIES FOR RECYCLE/REUSE OF DOMESTIC 
WASTEWATER 

Advanced Wastewater Treatment Technologies 
Biological Nutrient Removal Processes 
Physicochemical Processes 

MEMBRANE SEPARATION TECHNOLOGIES 
History 
Definition and classification 
Performance parameters 
Membrane separation processes where the driving force is pressure 
Membrane separation processes where the driving force is partial pressure 
Membrane process where the driving force is difference in electrical potential 
Other membrane processes 

WATER REUSE FOR AGRICULTURE 
Treated Water Reuse by Irrigation 

349



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Public Health Aspects 
Irrigation Schemes 

CONSTRUCTED WETLANDS FOR WASTEWATER TREATMENT 
Natural Systems for Wastewater Treatment 
Wetland Systems 
Constructed Wetlands 
Constructed Treatment Wetlands (CTW) 

ARTIFICIAL RECHARGE AS A METHOD OF WASTEWATER DISPOSAL 
Background 
Methods 
Wastewater Types available for Artificial Recharge Operations 
Problems Associated with Artificial Recharge Operations with Wastewater 
Solutions to Problems Encountered with Recharge Operations 
Major Steps in a Successful AR Operation 
Field Monitoring 
Predicting the Impacts of Recharge by Modeling 
Economic Considerations 
Future Trends and Perspectives 

HUMAN HEALTH RISKS ASSOCIATED WITH WATER REUSE 
Risk Assessment Paradigm 
Pathogens and their Indicators 
Chemicals 

WASTEWATER REUSE: CASE STUDIES IN MICROBIAL RISKS 
Case 1—Salad Crop Irrigation Risks 
Case 2—Dual Reticulated Water Microbial Risks 

INDUSTRIAL WASTE MINIMIZATION 
Background 
Waste Minimization Techniques 
Policy Aspects and Governmental Responsibilities 

RAW MATERIALS AND PROCESS CHEMICAL RECOVERY IN INDUSTRIAL 
WASTEWATER POLLUTION CONTROL 

Case Studies 

BY-PRODUCT RECOVERY IN INDUSTRIAL WASTEWATER POLLUTION CONTROL 
Case Studies 

PROCESS/TECHNOLOGY MODIFICATIONS IN WATER POLLUTION CONTROL 
Case Studies 

THE POTENTIAL FOR INDUSTRIAL WASTEWATER REUSE 
Water Availability and Consumption 
Industrial Wastewater Reuse: Present Status, Trends and Issues 
Available Treatment Technologies 
Policy and Institutional Aspects 

WASTE MINIMIZATION IN METAL FINISHING INDUSTRIES 
Metal Finishing Operations 
Waste Streams of Metal Finishing Industries 
Environmental Impacts of Metal Finishing Wastes 

350



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Opportunities for Waste Minimization 
Profitability of Process Modifications—a Feasibility Study in Bangkok, Thailand 
Water Reclamation from Small-scale Metal Pickling Units—a Feasibility Study in Delhi, 
India 

WASTEWATER CHARACTERISTICS, MANAGEMENT AND REUSE IN MINING AND 
MINERAL PROCESSING INDUSTRIES 

Wastewater Sources and Characteristics 
Wastewater Minimization 
Wastewater Reuse/Recycle 
Wastewater Treatment 
Wastewater Disposal 

FRESH WATER MINIMIZATION BY MEMBRANE FILTRATION IN THE PULP AND 
PAPER INDUSTRY 

Surroundings for Closed Water Circuits 
Internal Purification 
Overview of Membrane Filtration in the Pulp and Paper Industry 
Membrane Filtration 

SMALL AND RURAL COMMUNITY WATER SUPPLY 
Various Aspects of Water Supply to Small and Rural Communities 
Planning for Small Community Water Supply Systems 
Assessment of Quantity and Quality of Water 
Conventional Water Treatment Technologies 
Treatment Technologies for Small Communities 
Sourcing Water for Rural Community Supply 
Understanding the Traditional Wisdom of Rural Communities 
Removal of Specific Impurities 
Perspectives for the Future 

QUANTITY AND QUALITY OF DRINKING WATER SUPPLIES 
Assessment of Water Quantity 
Assessment of Water Quality 

CONVENTIONAL WATER TREATMENT TECHNOLOGIES 
Treatment Processes 
Rapid Mixing 
Flocculation 
Sedimentation 
Filtration 
Disinfection 

RURAL WATER SUPPLY SYSTEMS 
Need for Alternative Water Supply Systems 
Water Sources 
Rainwater-based Rural Water Supply Systems 
Groundwater-based Water Supply Systems 
Surface Water Supply Systems 
Water Distribution Systems 

TRADITIONAL AND HOUSEHOLD WATER PURIFICATION METHODS OF RURAL 
COMMUNITIES IN DEVELOPING COUNTRIES 

351



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Traditional Water Treatment Methods 
Appropriate Water Treatment Methods 
Household Water Treatment Methods 

TREATMENT OPTIONS FOR REMOVAL OF SPECIFIC IMPURITIES FROM WATER 
Iron (Fe) and Manganese (Mn) Removal 
Fluoride Removal (Defluoridation) 

SMALL COMMUNITY AND RURAL SANITATION SYSTEMS 
History of Sanitation 
Issues in Adoption of Conventional Sanitation Technologies 
On-site Sanitation Technologies 
On-site Technologies for Developing Countries 
On-site Sanitation Technologies for Developed Countries 

ON-SITE SANITATION TECHNOLOGIES FOR REUSE 
Options for Small Decentralized Systems 
On-site Sewage Management for Single Households 

ON-SITE SANITATION TECHNOLOGIES FOR COLD AND TEMPERATE CLIMATES 
Problems of On-site Sanitation Systems in Cold and Temperate Climates 
Appropriate On-site Sanitation Systems 
Soil Absorption Systems 
Treatment Systems 

NON-CONVENTIONAL SEWERAGE 
Development of Non-conventional Sewage Collection Systems 

PUBLIC HEALTH ASPECTS OF ON-SITE SANITATION 
Factors Affecting Transmission of Diseases 
Pathogens in Excreta 
Environmental Classifications of Diseases 
Pathogens in the Environment 
On-site Excreta Collection and Treatment Systems 

WATER RESOURCES MANAGEMENT 
Growing Insights 
The Working Field of Water Resources Management 
The Process of Water Resources Management 
The Organization of Water Resources Management 
Current Issues of Debate 

INTEGRATED WATER RESOURCES MANAGEMENT 

TRANS-BOUNDARY WATER RESOURCES MANAGEMENT 
Integrated Water Resources Management as the Foundation 
The Political Pillar: Creating an Enabling Environment 
The Legal-Institutional Pillar 
The Technical-Operational Pillar 
Towards a Strategy for the Integrated Management of Shared River Basins 
Introduction 

WATER LAW AND INSTITUTIONS 
Institutions, Policies and the Law 
National Water Legislation 

352



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Water Quality and Environmental Law 
Managing Water Resources 
Improving Water Resources Management 

WATER SCARCITY 

WATER CONSERVATION IN ARID AND SEMI-ARID REGIONS 
Understanding an Arid Water Resource Base 
Institutional Framework 
Water Policy 
Water Sector Management 
Water Conservation Measures 
Water Demand Management 
Environment 
International Water Issues 

ECONOMIC VALUATION OF WATER 
Introduction and scope 
Estimation of the cost and value of water 
Values and costs in user sectors: some illustrative estimates 
Summary and Conclusions 

NON-WATERBORNE SANITATION AND WATER CONSERVATION 
Paradigm shift, water conservation and sanitation 
History of waterborne sanitation 
Ecological sanitation and nutrient recycling 
Vision of the future 

WATER RESOURCES PLANNING 
Planning and Management Issues: Some Case Studies 
Why Plan, Why Manage? 
System Components and Planning Scales 
Planning and Management Processes 
Planning and Management Products 
Post-Planning and Management Issues 
Meeting the Planning and Management Challenges - A Summary 

WATER RESOURCES SYSTEMS ANALYSIS 
Classification of Decision and Planning Problems 
Basic Approaches 
Modern System Theoretic and Artificial Intelligence Methods 
Conclusions 

PERFORMANCE EVALUATION OF WATER RESOURCES SYSTEMS 
System Framework 
Conclusions 

RELIABILITY OF OPERATION OF WATER RESOURCES SYSTEMS 
Levels of Water Resources System Design 
Examples 
Conclusions 

MULTI-CRITERION ANALYSIS IN WATER RESOURCES MANAGEMENT 
Concepts and Terminology in Multi-criterion Decision Making 

353



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The Roles of the Decision Maker and Analyst 
Possible Solution Types of Multi-criterion Decision Problems 
Solution Procedures and Typology of MCA Techniques 
A Paradigm for Multi-criterion Decision Making 
Conclusions 

THE HYDROLOGICAL CYCLE AND HUMAN IMPACT ON IT 
The Terrestrial Hydrological Cycle 
The Global Hydrological Cycle 

WATER RESOURCE SYSTEMS MODELLING:ITS ROLE IN PLANNING 
Challenges of Planners and Managers 
Challenges of Modeling 
Characteristics of Problems to be Modeled 
Challenges of Applying Models in Practice 
Evaluating Success 
Modeling Technology in Transition 
Shared Vision Modeling 
Some Concluding Thoughts 

HYDRAULIC STRUCTURES, EQUIPMENT AND WATER DATA ACQUISITION SYSTEMS 
Overview of Principal Topic Categories 
Topic-Level and Detailed Articles on Hydraulic Structures, Equipment, and Water Data 
Acquisition Systems 

FLUIDS AT REST AND IN MOTION 
Overview 
Hydraulic Concepts 
Physical Concepts 
Laws of Fluid Flow 
Hydraulics 
Equations of Fluid Flow 
Dimensional Considerations 
Problem Solving 

FLUID MECHANICS 
Pressure Variations and Forces in Fluids at Rest 
Fluid in Motion: Types of Flow 
Basic Principles of Fluid Motion: Continuity, Energy, and Momentum 
Hydropower 
Energy Loss 
Turbines and Nozzles 
Open Channel Flow 

GROUNDWATER HYDRAULICS 
Groundwater Resources and their Significance 
Impact on Groundwater 
Basic Theory of Groundwater Flow and Transport 
Groundwater Modeling 
Groundwater Exploration 
Groundwater Remediation 
Groundwater Protection 

354



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

FLUID MECHANICS IN PIPELINES 
The Fundamental Equations of Fluid Flow 
Flow Head-Loss Relationships 
Water Hammer 
System Requirements 
Valves and Other Fittings 
Optimizing Pumping Line and Reservoir Sizes 
Pump Characteristics Curves 

HYDROELECTRIC STRUCTURES AND THE DESIGN OF SURGE CHAMBERS 
Water Hammer and Surge Suppression 
Design of Surge Chambers 
Functioning of Surge Chambers 
Water Hammer 
Surges 
Stability Criteria 

HYDRAULICS OF TWO PHASE FLOW: AIR AND WATER 
Phenomena Causing Air Entrainment in Free Surface Flows 

HYDRAULICS OF TWO-PHASE FLOW: WATER AND SEDIMENT 
Historical sustainable design for river sedimentation 
The importance of water-sediment two-phase flow 
Sediment characteristics 
Modes of sediment transport 
Turbulent sediment transport 
Sediment transport in density currents 
Stream form classifications 

HYDRAULIC METHODS AND MODELING 
Brief History of Hydraulic Methods and Modeling 
Contextual Framework for Hydraulic Processes and Phenomena 
Philosophy and Concepts of Modeling 
Types of Hydraulic Modeling 

LOADS ON EARTH-FILL AND ROCK-FILL DAMS ARISING FROM WATER AND WIND 
Calculation of Loads, Forces, and Dimensions Involved 
Accidental Leakage and Required Drainage Capacity 
Upstream Slope Protection 
Wind-Generated Waves 
Wave Runup 
Wind Tide 

SEDIMENT PHENOMENA 
Physical Modeling 
Mathematical Modeling 

TURBULENT FLOW MODELING 
The Reynolds Averaged Navier-Stokes Equations 
Energy Cascade and Length-Scales in a Turbulent Flow 
Turbulence Modeling 
Examples of Industrial Applications 

355



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

EXPERIMENTAL METHODS AND PHYSICAL MODELING 
Brief History of Hydraulic Modeling 
Model CriteriaDimensional Analysis and Process Functions 
Some Scale Effects in Physical Modeling 
Some Issues for the Future 

PROBABILISTIC METHODS AND STOCHASTIC HYDROLOGY 
Statistics, Probability and Model Selection 
Stochastic Models 

APPLIED HYDRAULICS AND HYDRAULICS INSTRUMENTATION 
Stage Measurement 
Discharge Measurements 
Velocity Measurement 
Pressure Measurement 
Bed Load and Suspended Load Transport Measurements 
Further Measurements 
Data Transmission and Storage 
Automatic Control 
Further Information Possibilities 

DREDGING TECHNOLOGY 
Development of Dredging Equipment 
Different Types of Dredging 
Survey and Positioning Systems for Dredging 
Dredging Contracting 

FLOW MEASURING TECHNIQUES 
Elements of a Flow Measuring System 
Uncertainty Analysis 
Design of a Flow Measuring System 

FLOW MEASUREMENT IN CLOSED CONDUITS 
Categories of Flow Meters and Important Definitions 
Types of Flow Meters 
Differential Pressure Meters: Principles of Operation 
Direct-Reading Types of Flow Meters 
Flow Meter Selection 
Flow Meter Installation 

FLOW MEASUREMENT IN FREE SURFACE FLOW 
Chemical Flow Measuring Techniques 
Flow Meters for Free Surface Flow Conditions 
Indicating, Recording, Telemetry and Processing of Flow-Meter Data 
Free-Surface Flow (Open-Channel Flow) Measurement 
Rated Sections, Weirs and Bridge Sections 
Stream Gauging by the Direct Velocity-Integration Method 
Stream Gauging by Indirect Methods, Slope-Area Method, for Cases of Varying Flow 
Flow Hydrographs 
Pressure and Depth Recording of Stages of Flow or Heads over a Gauging Structure 
Sources of Inaccuracy of Flow Measurement 
Practical Guidelines for Flow Measurement in General 

356



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

CONTROL SYSTEMS FOR HYDRAULIC STRUCTURES AND EQUIPMENT 
Theory and Principles of Control 
Design Principles 
Typical Examples 
Future Trends and Development 

WATER CONVEYANCE SYSTEMS AND FLOOD CONTROL WORKS 
Water Conveyance Systems: Canal Design 
Water Conveyance Systems: Design of Pipelines and Other Closed Conduits 
Flow Measurements 
Concluding Remarks Concerning Water Conveyances 
Design of Flow Control Works 
River Confinement Techniques, Devices, Secondary Effects and Maintenance 
Some Examples of Flood Control Structures 
Flood Monitoring and Contingency Planning Guidelines 
Flood Predictions and Warning Criteria 
Flood Effect Mitigation and Manipulation 
Flood Contingency Management 

DESIGN OF SUSTAINABLE HYDRAULIC STRUCTURES 
Design 
Clear Water Reservoirs 
Hydraulic Design of Dams and Control Works 
Turbulence Phenomena Relating to Hydraulic Design 
Hydraulic Computations as an Aid to Design 

HYDRAULIC STRUCTURES FOR PUMPING EQUIPMENT: CIVIL, MECHANICAL AND 
ELECTRICAL CONSIDERATIONS 

Pumps 
Motive Power and Electricity Supply 
Quality Control and Acceptance Tests 
Control Systems and Choice of Number of Pumps and Drive Units 
Pump Selection and Intake Design 
Civil-Engineered Structure 

WATER SUPPLY: DAMS, RESERVOIRS AND WATER TRANSFERS 
Planning 
Hydraulic Aspects of Dams and Storage Reservoirs 
Design and Construction of Potable Water Storage Reservoirs 
Augmenting Water Resources Through Advances Technology 
General Remarks 
Hydraulic Engineering Structures and Equipment and Applications in Various Fields of 
Water Supply 
Hydraulic Structures, Equipment and Systems Design Procedures 
Construction of Conveyance Systems 
Water Abstraction Structures 
Dealing with Sediment Problems 

HYDRAULIC STRUCTURES IN URBAN DRAINAGE SYSTEMS 
Removal of Urban Litter from Waterways 
Health Aspects of Abnormal Storm Drainage Due to Flooding 

357



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Urban Storm Water Drainage Systems 

GUIDELINES FOR POTABLE WATER PURIFICATION 
Water Quality 
Overview of Unit Processes in Water Purification 
Process Selection 
Handling Purified Water 

TSUNAMIS AND TSUNAMI-WARNING SYSTEMS 
Overview 
The Tsunami Phenomenon 
Generation Mechanics 
Parameters of the Source of a Tsunami 
Theory and Measurements 
Division of Tsunami Energy at a Typical Continental Shelf Edge 
Tsunami Runup onto Land 
Solving the Tsunami Problem for Actual Geometries: Numerical Modeling 
The Third Dimension: The Shape of the Coastline 
Warning Systems for Tsunamis 

ABSTRACTING WATER FROM SEDIMENT-LADEN STREAMS 
Areas of Application 
Causes of Sediment Related Problems 
Bed Load 
Suspended Load 
Sediment Accumulation in Reservoirs 
Installations Without Weirs 
Weir Installations: Basic Layout of Structures 
Water Abstraction from Rivers Carrying Coarse SedimentsTirolean Weirs 

LARGE DAMS 
Historical Background 
Types of Dams 
Statistics of Some of the Largest Dams and Reservoirs 
The Purpose of a Dam 
Present and Future Trends 

PROJECT DESIGN: DAMS AND RESERVOIRS 
Preliminary Design 
Temporary Works 
Design Options and Safety Criteria; Economics 
Preliminary Design Aspects 
Detailed Design 

GUIDELINES FOR SUSTAINABLE DEVELOPMENT OF WATER RESOURCES 
Introduction: Conceptual Considerations 
Design Concepts and Challenges 
Important Criteria for Sustainability 
Planning 
Structural Considerations in the Sustainable Development of Water Resources 
Technological Precautions 
Management in Times of Crisis: War 

358



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Disaster Management 
Environmental Considerations 
Management Requirements for Sustainability 

DESIGN OF SPILLWAYS AND OUTLET WORKS FOR DAMS 
Spillway Types 
Service Spillway Design 
Energy Dissipater Design 
Outlet Channel Design 
Auxiliary Spillways 
Outlet Works 

GROUND LEVEL RESERVOIRS AND ELEVATED STORAGE TANKS 
Historical Background 
Factors Influencing Storage Facilities Required for Reliable Water Supply to Towns and 
Cities 
Types of Service Reservoirs for Storage of Drinking Water at or near Ground Level 
Construction Details of Service Storage Reservoirs 
Elevated Storage Tanks (Water Towers) 
Aesthetic and Environmental Considerations 

STORM WATER DRAINAGE AND EFFLUENT DISPOSAL 
Characteristics of Storm Water and Sewage Effluent 
Sewage Treatment Processes 
Hydraulics of Drainage Networks 
Design Aspects of a Sewerage System 
Effluent Disposal on Land 
Effluent Disposal into Natural Water Bodies 
Other Aspects Related to Effluent Disposal 

HYDRAULICS AND SUSTAINABLE WASTEWATER DISPOSAL IN RURAL COASTAL 
COMMUNITIES 

Problems of Conventional Systems 
Designing for Marine Treatment 
Hydraulic Design 
Case Study: Spaniards Bay, Canada 

HYDRAULIC STRUCTURES FOR COASTAL PROTECTION 
Types of Coastal Protection Structures 
Coastal Structures Design Approach 
Construction Materials 
Performance and Maintenance of Coastal Structures 
Examples of Typical Coastal Structures 

HYDROPOWER 
Terrestrial Hydropower Developments 
Conventional Hydropower Plants 
Pumped-Storage Plants 
Maritime Developments 
Rehabilitation of Old Plants 
Economic Feasibility 
Environmental and Social Considerations 

359



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Political Aspects 
Historical Survey 

INTAKES ON SEDIMENT-LADEN RIVERS 
Siting of Intakes 
Remedial Measures at Intakes 
Control of Suspended Sediment at Intakes 
Study Methods for Aiding the Design of Intake Works 

CONCRETE DAM ENGINEERING 
Concrete Dams 
Temperature Effects 
Materials and Construction 

DESALINATION 
Categories of Desalination Processes 
General Comments Regarding Process Considerations 
General Remarks on the Technological Development of Water Desalination 
Examples of State-of-the-Art Desalination 
Mobile Seawater Intake Plants for Potable Water Production 
Recovery of Freshwater from Sea Ice 

THE CONSTRUCTION OF SMALL EARTH-FILL DAMS 
Construction Planning and Programming 
Embankment Construction 
Quality Control 
The Role of the Professional Engineer 

SUSTAINABLE CIVIL, MECHANICAL AND ELECTRICAL EQUIPMENT IN WATER SUPPLY 
PROJECTS 

Design Philosophy 
Ground Water Extraction by Means of Bored Water-wells 
Dams and Weirs 
Water Quality Criteria 
Pump Stations 
Pipelines 
Storage Reservoirs and Elevated Tanks 
Design of Water Delivery to Reduce Health Risks 
Electrical and Telemetry Aspects 
Operation and Maintenance 
Articles on Specific Subjects in this Topic 

CORROSION AND THE PROTECTION OF METALS 
Corrosion Principles 
Types of Corrosion 
Methods of Corrosion Protection 
Additional Aspects Regarding Corrosion of Hydraulic Structures and Some Recommended 
Choices of Engineering Materials 

THE AGING AND REHABILITATION OF APPURTENANT STRUCTURES TO DAMS AND 
THE AGING OF MASONRY DAMS 

The Principal Causes of Deterioration 
Typical Rehabilitation of Outlet Works 

360



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Aging of Masonry Dams 
Aging Processes in Masonry Dams and Their Control 

AGING OF PLASTICS, INCLUDING RESILIENT NON METALLIC ARTIFICIAL 
MATERIALS BEING USED IN THE WATER INDUSTRY 

Advantages 
Disadvantages 
General 

PROTECTION AGAINST DETERIORATION OF MATERIALS AND STRUCTURES IN THE 
OCEAN ENVIRONMENT 

Materials of Construction 
Details of Results Obtained on Materials Tested: Deterioration and Preservation 
Protection Against Deterioration of Materials in the Deep-Ocean Environment 
Waterfront Facilities: Protection Against Physical Wave Forces and Attack 
Waterfront Damage Due to Waves: Forces on Pier Decks and Runup on Shore Facilities 

GUIDELINES FOR SUSTAINABLE COMMUNITY WATER SUPPLY AND SANITATION 
PROJECTS 

Project Development Cycle 
Policy and Institutional Arrangements 
General Remarks 

TESTING OF MATERIALS AND SOILS 
Testing of Soils Used in Dams 
Interpretation of Test Results 
Classification of Earth-Fill Materials 

HYDROLOGICAL DATA ACQUISITION SYSTEMS 
Hydrologic Cycle 
Hydrological Data Collection 
Forecasting Using Stochastic Models 
Seasonal Forecasts 
Stream Flow, Evaporation, and Other Hydrological Data Collection Methods 

HYDROINFORMATICS 
The Hydraulic Engineer in the Postsymbolic Era 
Tool Builders and Tool Users 
Fact Engines and Judgment Engines 
The Change in Paradigm at the Level of the Numerical-Hydraulic Model 
The Technologies of Persuasion 
The Widening Scope of Application of Hydraulics Knowledge 
The Technological Service Provider (STP) 

DATA ACQUISITION METHODS FOR GROUNDWATER INVESTIGATION AND THE 
SITING OF WATER SUPPLY WELLS 

Groundwater Occurrence and Replenishment 
Overview of Investigation of Groundwater Problems 
Groundwater Investigation 
Geophysical Methods of Groundwater Investigation 
Interpretation, Siting and Recommendations 

SEDIMENT DATA ACQUISITION 
Measurement of the Sediment Discharge of Rivers 

361



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Indirect Methods of Determining Sediment Discharge 
Sediment Characteristics 

SLUICING FLUMES FOR GAUGING SEDIMENT-LADEN RIVERS 
Historical Review 
Characteristics of Sluicing Flumes 
Background 
Selection of Flume Dimensions 
Theoretical Stage-Discharge Relationships 

SURFACE WATER DATA ACQUISITION SYSTEMS 
Measurement of Stage in Streams 
Relation Between Stage and Discharge in Streams 
Velocity-Area Method for Determining Discharge 
Discharge Measurement by Means of Gauging Structures 
Environmental Considerations 
General Standards for the Density of Gauging Stations 

WATER STORAGE, TRANSPORTATION AND DISTRIBUTION 
General View of Engineering Water Works 
History of Water Resources Development and Sewerage System 
Present Situation 
New Trend and Future 

DAMS AND STORAGE RESEVOIRS 
Design and Construction of Dams 
Multi-Dam Systems and Their Operation 
Selection of Types of Dams 
Fish Passage Facilities 
Rehabilitation of Dams 
Water Intake Structures 
Catchment Systems 

DESIGN AND CONSTRUCTION OF DAMS, RESEVOIRS, AND BALANCING LAKES 
General Data in 2000 
The Purpose of Dams 
Design and construction 
The Environmental and Social Impact of Dams 
The Future of Dams 

MULTI-DAM SYSTEMS AND THEIR OPERATION 
Historical Development of Dam Operation 
Multi-Dam Systems 
Operating Requirements 
Operating Rules and Procedures 

SELECTION OF TYPE OF DAMS AND RESERVOIRS 
Factors to be examined for selection of dam type 
Classificatory criterion of dam type 
Embankment Dams  
Concrete Dams 
Classificatory Criterion of Reservoir Type 

362



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

THE REHABILITATION OF DAMS AND RESERVOIRS 
Management of Rehabilitation 
Rehabilitation of Foundations of Concrete and Masonry Dams 
Rehabilitation of Concrete and Masonry Dams 
Rehabilitation of Embankments 

WATER INTAKE STRUCTURES FOR SURFACE AND SUBSURFACE WATERS 
Types 
Water Quality Control 
The Reservoir Environment 
Composition of the Intake Work 
Operation and Maintenance of the Intake . 

CATCHMENT SYSTEMS 
Catchments 
River systems 
Inter-basin Water Transfer 
Institutional and legal issues 

MONITORING AND EVALUATING DAMS AND RESEVOIRS 
Environmental Impact Assessment of Dams and Reservoirs 
Hydrologic Studies of Dams and Reservoirs 
Predictions of Maximum Precipitations and Maximum Floods 
Feasibility Studies for Dams and Reservoirs 
Accumulation of Sediments in Reservoirs 
Instrumentation and Monitoring of Dams and Reservoirs 
Dam Safety 

ENVIRONMENTAL IMPACT ASSESSMENT OF DAMS AND RESERVIORS 
Socio-economic impact 
Geological impact 
Ecological impact 
Water quality and climate 
Dams and Fishes 

DAMS AND FLOODS 
Floods as a Natural Hazard. 
Extreme Floods in The World. 
The Role of Dams and Reservoirs in Flood Mitigation 

ACCUMULATION OF SEDIMENT IN RESERVOIRS 
Sustainable Sediment Management 
Sediment yield, transport and deposition 
Sediment management measures 
Sediment management and environmental impacts 

INSTRUMENTATION AND MONITORING OF DAMS AND RESERVOIRS 
Purpose of instrumentation and monitoring. 
Instrumentation and monitoring for the assessment of dam safety 
Monitoring for improvement of design procedures and practice for future dams 
Example of concrete dam monitoring 
Embankment dam monitoring 
Water level measurement in reservoir and basin area 

363



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

WASTEWATER STORAGE TECHNOLOGY 

MUNICIPAL SEWER SYSTEMS 
Combined System and Separate System 
Amount of Sewage 
Flow Amount Formula 
Determination of Flow Velocity and Gradient 
Materials of Sewers and Construction Method 
Rehabilitation of the Sewers 
Recent Technologies concerning Sewer Systems 

INDUSTRIAL WASTEWATER SYSTEMS 
Water Treatment Techniques 
Water Treatment for Use 
Problems Associated with Industrial Wastewater Treatment Equipment 
Treatment of Industrial Wastewater 

WATER TRANSPORT 
A Glimpse into history 
Tunneling 
Piping 
Pumps 
Flow Metering 
Water Quality and Treatment 
Wastewater Treatment 
The Future 
Description of Articles to Follow 

AQUEDUCTS, TUNNELS, CANALS, PIPELINES, SIPHONS, AND WATER 
DISTRIBUTION 

Aqueducts 
Tunnels 
Canals 
Pipelines 
Siphons 
Water Distribution 

WATER PUMPING STATIONS 
Helpful Organizations 
Typical Well Pumping System 
River Pumping System 
Pumping From Deep Lakes and Reservoirs  

PUMPING STATIONS FOR SEWAGE, SLUGE, AND AIR 
Sewage Pumping 
Sludge Pumping 
Air Pumping 

METERING 
General Considerations 
Flow Measurement Methods 
Acoustic Flow Profilers 
Current Meters 

364



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Flumes  
Magnetic Flow Meters 
Orifices 
Pitot Tubes 
Positive Displacement Meters 
Propeller Meters 
Tracers 
Transit-time Ultrasonic Flow Meters 
Venturi Tubes 
Weirs 

STORMWATER STORAGE 
Runoff 
Pollution 
Storage for Combined Sewer Overflow Control 
Nonpoint source control 
Storage for Flood Control 
Best Management Practices 
Stormwater utilization 

WATER QUALITY AND STANDARDS 
Health-related Water Quality 
Water Contaminants 
Standards 
Water Quality and Standards for Different Sectors and Use 
Water Quality and Standards for Aquatic Environments 
Effluent Standards 

WATER QUALITY STANDARDS, AND MONITORING 
Drinking water quality standards and their development 
Wastewater quality standard 
Water quality consideration in various water uses 
Ambient water quality standards 
Monitoring 

BASIC CONCEPTS AND DEFINITIONS IN WATER QUALITY AND STANDARDS 
Water quality standards and their development 
Monitoring and assessment of water quality standards 
Roles and functions of stakeholders 

CLASSIFICATION OF WATER QUALITY STANDARDS 
Drinking water quality standards 
Ambient water quality standards 

NATURAL WATERS 
Characteristics of Water 
Distribution of Water on the Earth 
Seawater 
Rain 
Terrestrial Water 
Groundwater 
Glaciers and Icecaps 

365



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

WATER QUALITY NEEDS AND STANDARDS FOR DIFFERENT SECTORS AND USES 
Health care and emergency measures 
Water quality needs for agriculture 
Water quality needs for aquaculture and fisheries 
Water quality for industry 

WATER SUPPLY AND HEALTH CARE 
Drinking water 
Swimming pool water 

WATER SUPPLY FOR AGRICULTURE, AQUACULTURE, AND FISHERIES 
Water for agricultural use 
Water for aquaculture 
Water for fisheries 

EVALUATION OF WATER QUALITY IN AQUATIC ECOSYSTEMS 
Saprobity system 
Hazardous chemical management for protecting aqua ecosystem 
Effects of chlorine-disinfected wastewater on the growth of Nori 

INDUSTRIAL WATER 
Industrial water consumption 
Cooling water 
Ultra-pure water 
Circulated use of water in main industries 

MANAGEMENT OF WATER SUPPLIES AFTER A DISASTER 
Damage to water supply 
Responses of Hyogo Prefecture 
Restoration 
Water quality management in emergency water supply 
Lessons learnt from disaster 
Improvement against disaster 

EFFECTS OF HUMAN ACTIVITIES ON WATER QUALITY 
Modern history of water pollution 
Countermeasures for water pollution control 
Present situation of water quality 

HYDROLOGIC CYCLE AND WATER USAGE 
Stocks of water on the Earth 
Hydrologic cycle 
Water balance and usage 
Preservation and effective use of water resources 

MINIMIZING LOADS ON WATER BODIES 
Self-purification of natural water bodies 
Kinetics of self-purification in natural water bodies 
Minimization of pollutants loading to natural water bodies 

GROUNDWATER DEGRADATION BY HUMAN ACTIVITIES 
Causative materials contaminating groundwater 
Metals and inorganic compounds 
Chlorinated organic compounds 

366



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Agricultural Chemicals 
Pharmaceutical and personal care products (PPCPs) 
Environmental pollution by the final disposal site leachate 
Environmental standard item and detection status of the groundwater in Japan 

SURFACE WATER DEGRADATION BY HUMAN ACTIVITIES 
Causative materials for contamination of surface water 
Heavy metals 
Organic chemical substances 
Agricultural chemicals 

POLLUTION SOURCES 
Pollution of organic matter, nitrogen and phosphorus 
Pollution of heavy metals and inorganic compounds 
Pollution of harmful organic compounds 
Countermeasures against water pollution 
Other forms of pollution 

POINT SOURCES OF POLLUTION 
Kind of point sources 
Countermeasures for point sources 
Wastewater treatment processes 

NON-POINT SOURCES OF POLLUTION 
Definition of a Non-point Source 
Non-point Sources and its Loads 
Countermeasures of Non-point Source 

SALINIZATION OF SOILS 
Causes of salinization and saline soil 
Salinity of water and soil 
Prevention of salinization and improvement of saline soil 

WATER POLLUTION BY AGRICULTURE AND OTHER RURAL USES 
Pesticides 
Dioxin group 
Nitrate 

URBAN WATER POLLUTION 
Urban Sewage 
Sanitary Sewage 
Effects of Rainfall on Sewer 
Storm Drainage 

INDUSTRIAL WATER POLLUTION 
Industrial Flows 
Wastewaters 
Examples of Draining 

CONTAMINATION OF WATER RESOURCES 
Contamination by Hazardous Substances 
Eutrophication 
Contamination by Hazardous Microorganisms 

367



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ORGANICAL CHEMICALS AS CONTAMINANTS OF WATER BODIES AND DRINKING 
WATER 

Contamination of metabolites produced by aquatic microorganisms 
Contamination by industrial chemicals 
Pesticides 
Unintentionally generate substances 
Miscellaneous organic substances 
Disinfectant by-products 
Characteristics of organic pollutants in each water area 

INORGANIC CHEMICALS INCLUDING RADIOACTIVE MATERIALS 
Naturally Occurring Substances in Bodies of Water 
Inorganic Substances in Industrial Waste 
Inorganic Substances in Agricultural and Domestic Waste 
Inorganic Substances in the Water Supply 
Radioactive Material 

MICROBIAL/BIOLOGICAL CONTAMINATION OF WATER 
Bacteria 
Viruses 
Pathogenic Protozoa 
Cyanobacteria 
Dinoflagellates 
Removal of Pathogenic Microorganisms by Biological Treatment 

PHYSICAL/MECHANICAL 
Color and Turbidity 
Odor and Taste 
Alkalinity, pH and Hardness 
Radionuclides 

ENVIRONMENTAL AND HEALTH ASPECTS OF WATER SUPPLY AND SANITATION 
Sustainable development of environmental health 
Health problems and their resolution 
Quality standards for drinking water 
Water quality consideration in various water uses 
Design and operation of water treatment and sanitation facilities 

RURAL AND URBAN WATER SUPPLY AND SANITATION 

ECONOMICS AND FINANCING 
Development cost of water supply and sanitation 
Economic analysis 
Financial management 
System options 

WATER QUALITY AND DISINFECTION 
Quality standards for potable water 
Analysis of disinfection 
Disinfection by-products and their safety 

QUALITY STANDARDS FOR POTABLE WATER 
Development of national standards using WHODWQG 

368



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Chemical and acceptability aspects 
Microbiological aspects 

ANALYSIS OF DISINFECTIONS 
Chlorine in water 
Storage system and chlorinator 
Alternative methods of disinfection 
Comparison of disinfection process 

DISINFECTANT AND DISINFECTANT BY-PRODUCTS 
Disinfection and disinfectants 
Disinfection by-products, DBPs 
Control of DBPs 

HEALTH PROBLEMS AND THEIR RESOLUTION 
Constrains to improving water and sanitation services 
Health implications of some major water development projects 
Reclaimed water and health issues 
Aquaculture water reuse and health 

AQUACULTURE WATER REUSE AND HEALTH 
Effects on physiological function of aquatic life 
Water quality for aquatic life 
Effect on endocrine disrupting chemicals for reproduction in aquaculture 

WORLDWIDE ACCESS TO SANITATION SERVICES 
Historical review of human excreta handling 
Objectives of sanitation services 
Appropriate technology on sanitation service 
Classification of sanitation facilities 
Sanitation promotion 
Future prospects 

CONSTRAINTS TO IMPROVING WATER AND SANITATION SERVICES 
Assessment of water supply and sanitation improvement throughout the world 
Major problems of the sustainable development 
Social aspects of water supply and sanitation 
Major initiatives aiming at water supply and sanitation improvement 

HEALTH IMPLICATIONS OF SOME MAJOR WATER DEVELOPMENT PROJECTS 
Health implication of water supply programs in general 
Several aspects for health implication 
Water supply development project in Phnom Penh 
State project of on-site wastewater management in Japan 

EXPECTED REDUCTION IN MORBIDITY FROM IMPROVED WATER SUPPLY AND 
SANITATION 

Emergent and re-emergent waterborne diseases caused by Cryptosporidium and Giardia 
Watersheds as nature's boundaries for surface water supplies 
Human settlements, outdoor recreation, etc. 
Risk management of waterborne diseases 
Lessons learn from the development of safe water supply and sanitation 

DEVELOPMENT OF WATER RESOURCES 

369



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Water source management and considerations 
Water and wastewater treatment applications 
Conjunctive use of water and safety issues 

ARSENIC GROUNDWATER CONTAMINATION 
Scale of the problem 
Chemical characteristics, species, and toxicity of arsenic 
Sources of arsenic contamination 
Human health effects of ingested arsenic 
Determination of the arsenic compounds 
Technologies for arsenic removal 
On-going arsenic mitigation activities in Bangladesh 
Future needs of study and actions 

DESIGN OF WATER TREATMENT FACILITIES 
Water source 
Desired finished water quality 
Skill of facility operators 
Design criteria 
Relative size of available funds 

ALTERNATIVE SEWAGE DISPOSAL SYSTEMS 
General 
Selection of sewage treatment method 
Design criteria for the individual treatment methods 
Activated sludge process 
Sludge preparation, drying and reduction 
Anaerobic sludge digestion 

CONJUNCTIVE USE OF WATER 
Conjunctive use of surface water and groundwater 
Wastewater reclamation/reuse 
Pathogenic microorganisms 
Disease incidence related to water reuse 
Categories of wastewater reuse and its water quality criteria 
Pathogen survival in wastewater treatment system and the environment 

WATER-RELATED EDUCATION, TRAINING AND TECHNOLOGY TRANSFER 
Introduction: Learning for Everyone 
Education and Technology Transfer for Water Resources 
Profession and Education in Water Resources 
Educational Curricula for Water Resources 
Continuing Education and Training, Professional Development, and Technology Transfer for 
Water Resources 
The Paradigm of Integrated Water Resources Management (IWRM) 
A Vision and a Strategy 

WATER ORGANISATIONS AND LEADERS 

BIOGRAPHIES OF EMINENT WATER RESOURCES PERSONALITIES 
Sextus Julius Frontinus, 40 103 A. D., Roman administrator and water commissioner 
Leonardo da Vinci, 1452 1519, Italian philosopher, painter and inventor 
Daniel Bernoulli, 1700 1782, Swiss mathematician and educator 

370



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Antoine Chezy, 1718 1798, French Civil Engineer and water expert 
De Witt Clinton, 1769-1828, American statesman and entrepreneur 
Edwin Chadwick, 1800 1890, English social reformer 
James Leslie, 1801 1889, Scots Water Engineer 
Robert Manning, 1816 1897, Irish hydraulic engineer 
William Unwin, 1838 1933, English engineer and educator 
Osborne Reynolds, 1842 1912, English hydraulic engineer and educator 
Robert Koch, 1843-1910, German bacteriologist, water filtration innovator and educator 
Hubert Engels, 1854 1945, German professor of engineering, researcher and educator in 
hydraulics 
Sir Alexander Houston, 1865-1933, English physician and bacteriologist, pioneer of the 
chlorination of water supplies 
Robert E. Horton, 1875-1945, American engineer and hydrologist 
Jean Aubert, 1894 1984, French Civil Engineer and inland navigation expert 
Lon Jean Tison, 1895 1982, Belgian hydrologist and Secretary-General of IAHS 
Thomas Blench, 1906 1993, Canadian Civil Engineer and river expert 
Hunter Rouse, 1906 1996, American researcher and educator in hydraulic engineering 
Howard Penman, 1909 1984, English soil physicist and research hydrologist 
James Dooge, 1922 , Irish hydrologist, educator and politician 
J. Eamonn Nash, 1927 2000, Irish hydrologist and educator 
Philip Monro, 1946 - , English biologist, inventor of water purification process by osmosis 

GOVERNMENT AGENCIES AND INSTITUTIONS 
Peculiarities of Water Problems 
Necessity of a Responsible Authority 
The Role of Water in Human Life 
Connotation of the Water Authority 
Characteristic Aspects of a Catchment Area 
The River Authority 
Institutional Aspects 
Planning the Water Resources 
Tools and Steps for Planning 
Planning at Catchment and Regional Level 
Opportunities and Duties of a Water Authority 
Planning Objectives 
Flood Prevention and Control 
Water Quality and Environment 
Internal Structure of the Water Authority 
Water Authority and Citizens 
Organization of the Water Authority 
Water Authority and Government 

WATER RESOURCES EDUCATION AND TRAINING 
Employers 
Levels of Education 
Forms, Modes and Educational Systems 
Degrees and their Hierarchy 
International Acknowledgement of Diploma 
Educational Policies 

371



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Training Needs 
Quality Assessment 
Interaction between Researchers and Training 
Costs of Training 
Worldwide Needs for Safe Water 

WATER RESOURCES AND ENVIRONMENTAL ENGINEERING: EDUCATIONAL 
PROBLEMS AT UNDERGRADUATE - GRADUATE LEVEL 

From Hydraulic Engineering to Environmental Engineering 
Possible Structure of an Environmental Engineering Course 
New and Old Teachings 
Italian Example 
Students Reaction to the New Environmental Engineering Courses 
Conclusions 

CONTINUING EDUCATION AND TRAINING (CET) 
Reasons for CET 
Characteristics of CET 
Methods 
Execution of CET 
Quality Assessment 
Outlook 

EDUCATION AND TRAINING FOR THE DECISION MAKERS 
World Water Challenges and Decision Makers 
Favorable Institutional Context 
Qualification and Knowledge of the Decision Makers 
Promotion of Tools and Attitudes for a Democratic Process 

WEB-BASED WATER-RELATED EDUCATION AND TRAINING 
Historical Evolution of Computer-based Education in Hydroscience 
Web Technology for Education and Training 
Web-Based Collaborative Engineering 
New Education and Training Structures 
Future Scenario: Education and Training in 2002 2010 
Development of a "Technical Culture" 
Introduction 

WATER RESOURCES TECHNOLOGY TRANSFER AND CAPACITY BUILDING 
Historical development of irrigation canals and water supply technologies in antiquity 
Historical Phases of Water Resources Technology Transfer 
Modern concepts of technologies with regard to water resources 
Problems and Perspectives of Water Technology Transfer 
Capacity Building in Water Resources 
The Need for Capacity Building 
Conclusion 

WATER TECHNOLOGY TRANSFER TOOLS 
Education and Training 
Research and Development 
Software Transfer Pool Systems 
Professional Bodies 

372



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Scientific and Technical Publications 
Networking of Water Sector Institutions 
Conclusion 

WATER TECHNOLOGY TRANSFER AND INFORMATION DISSEMINATION IN 
DEVELOPING COUNTRIES 

The Specific Outlook of Water Technology Transfer to Developing Countries 
Modalities of Information Dissemination as a Process of Continuing Education 
The Role of Relevant United Nations and Non-Governmental Organisations 
Conclusion 

FINDING INFORMATION 
Relations with Other Articles of this Encyclopedia 
The Concept of "Information" 
Information on CD-ROM 
Multimedia and Hypermedia 
Computer Data Networks and the Internet 
The World-Wide Web 
Online Access Information Sources and Services 
Dictionaries and Encyclopedias 
Finding Books 
Finding Journal Articles 
Electronic Newsletters and Journals 
Citation Searching 
Computer Network Interest Groups 
Interlibrary Lending and Document Supply 
Finding Information in the Subject Domain "Water" 

MAKING INFORMATION AVAILABLE 
Relations with Other Articles of this Encyclopedia 
Variations on the Theme of "Information Centers" 
Activities of Information Centers: an Overview 
Access to the Services Provided by Information Centers 
Collection Development in Information Centers 
Assessing the Impact of Scientific Journals 
Organizing Access to Information in Information Centers 
Applying Information and Communication Technology 
Educating Users in Finding and Managing Information 
Marketing, Promotion, Public Relations in Information centers 
Cooperation, Networking, and Interaction among Information Centers 
Future Trends in Libraries and Information Centers 
Information Sources about Library and Information Science 
Making Information Available in the Domain of "Water" 

THE PATENT SYSTEM: A DRIVING FORCE TO PROMOTE INNOVATION 
What is a Patent? 
The Advantages of Patents 
What is Patentable? 
Infringement 
License 
Patents and Water Resources Technology 

373



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

INCREASING EFFECTIVENESS OF HIGHER EDUCATION 
The Concept of Effectiveness 
The Relationship Between Undergraduate, Postgraduate and Continuing Education. Role of 
Practical Training in Higher Education. 
Study Exchanges and Mobility. Positive Effects and Side Effects. 
Role of Resource Based Learning (RBL) and Information Technology (IT) in Increasing 
Effectiveness of Higher Education. Are there Limits? 
Conclusions 

PUBLIC POLICY AND ROLE OF LAW 
Development from Ancient Time to Today 
Integrated Water Management 
Decision Making 
Ethical Values and Water Management 
Public Participation 
Role of Law 
Further Development 
Conclusions 

PROFESSIONAL DEVELOPMENT 
Professional Development in a Capacity Building Project 
Professional Development in Water Sector 

WATER INTERACTIONS WITH ENERGY, ENVIRONMENT, FOOD, AND AGRICULTURE 
Water and the Environment 
Water and Food: Agriculture 
Water and Energy 
Conclusions 

ENERGY/WATER INTERACTIONS 

THERMAL IMPACT ON WATER SYSTEMS 
Interactions of Heat and Water in Natural Phenomena 
Thermal Impacts through Technology 
Mitigation 

ENVIRONMENT-WATER INTERACTIONS 
Water and Ecosystem Character 
Water Quality and the Environment 
Climate Change and Water Resources 
Aquatic Ecosystems 
Environmental Management and Water Quality and Quantity 
Introduction 

WATER AND ECOSYSTEM CHARACTER 
Ecodynamics the contending forces of nature and ecosystems stability 
Water resources and the consequences of human activities 
Conclusion - Sustainable Environmental Management 
Water is the linking substance for all ecosystems on Earth 

WATER QUALITY AND THE ENVIRONMENT 
Water quality 
Natural factors regulating water quality 
Hidrology 

374



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Thermal characteristics 
Suspended solids and water quality 
Water pollution caused by point source waste discharges 
Non-point source water pollution 
The impact of water pollution on human health and welfare 
Water pollution control 
Introduction 

CLIMATE CHANGE AND WATER RESOURCES 
Climate Impacts on Water Supplies 
Climate Change and Hydrological modeling 
Sea Level Rise 
Climate Impacts on Water Demand 
Socioeconomic Impacts and Policy Implications 
Conclusions and Recommendations 

ENVIRONMENTAL MANAGEMENT AND WATER QUALITY AND QUANTITY 
Environmental Management 
Who is Responsible for Environmental Management? 
Management Mechanisms 
Geographic Parameters 
Public Participation of Stakeholders 
Types of Environmental Management 
Water Resources Management Degrees of Social Responsibility 
International Bodies/Global Issues 
Water Quality and Quantity Information Management Systems 
The Guiding Principle: Sustainable Development 

FOOD & AGRICULTURE/WATER INTERACTIONS 

WATER RESOURCES FOR AGRICULTURE AND FOOD PRODUCTION 
Surface Water Resources 
Underground Water Resources 
Integrated Resources 
Water Resources Availability 
Water Resources Development and Management. 
Preserving Water Quality 
Challenges and Opportunities 

WATER BALANCE IN AGRICULTURAL AREAS 
Net Water Requirements 
Gross Water Requirements 
Improving the Water Balance for Agriculture 

WATER CONTAMINATION FROM RURAL PRODUCTION SYSTEMS 
Water Pollutants in rural areas 
Water pollution in rural production systems 
Future Demands 
Conclusions 

SUSTAINABLE DEVELOPMENT/WATER INTERACTIONS 
Introduction. What is Sustainable Development? 
Planning Concepts 

375



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Sustainable Development Concepts and Procedures 
Achieving Sustainability 
Conclusions 

HUMAN DEVELOPMENT AND WATER 
The concept of human development 
The Human Development Index 
The concept of sustainable development 
Water resources for human development 

ECONOMIC DEVELOPMENT AND WATER 
Water and Economic Development at the National Level: General Principles 
Sector Use of Water and Economic Development 
Water Use in Irrigated Agriculture for Economic Growth 
Urban Water and Economic Development 
Conclusions 

HUMAN INTERACTION WITH LAND AND WATER:A HYDROLOGIST'S CONCEPTION 
Freshwater: Our Joint Lifeblood 
Man and the Water Cycle 
The Water Scarcity Syndrome 
Overcoming the Sectorization Scourge 
Challenge for the Future: Handling Complexity 

FUTURE CHALLENGES OF PROVIDING HIGH-QUALITY WATER 
Global and Regional Freshwater Resources 
Emerging Global Patterns in the Provision of High Quality Water 
Global Awareness of the Challenges of Providing High Quality Water 
The Role of Global Governance Agencies in the Provision of High Quality Water 
Increased Private Sector Involvement in the Provision of High Quality Water 
The Role of Selected Global Social Movements 
The Development and Expansion of International Law 
Global Water Values 
Water and International Security 
The Use of Internet and Technology 
Impact of Climate Change on Water Resources 
Demographics, Water Availability and Demand 
Conclusion 

GLOBAL AND REGIONAL FRESHWATER RESOURCES 
A Change in the Perception of Water 
Perspectives of Global and Regional Freshwater Resources 
Freshwater Quantity, Quality and Distribution Across the Globe and in Regions 
Global Water Needs for the Future 
Conclusion 

PERSPECTIVES OF GLOBAL WATER BALANCE AND REGIONAL WATER RESOURCES 
An Altering Water Paradigm 
Perspectives of the Global Water Balance and Regional Water Resources 

GLOBAL FRESHWATER QUANTITY, QUALITY AND DISTRIBUTION 
The Living Planet 
Global Freshwater Quantity and Distribution 

376



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Global Freshwater Quality 
Conclusion 

GLOBAL WATER NEEDS FOR THE FUTURE 
Drivers of Water Use 
Present Global Water Needs 
Future trends 
Conclusion 

THE IMPACT OF CLIMATE CHANGE ON WATER RESOURCES: AN OVERVIEW 
The Atmosphere and the Hydrological Cycle 
Causes of Global Climate Change 
Different Dimensions of Climate Change 
Impacts of Global Climate Change on Water Resources 
Conclusion 

CLIMATE CHANGE AND ITS AFFECTS ON FRESHWATER RESOURCES, FLOODING, 
AND DROUGHT WITH RELATED EFFECTS ON SOME ECONOMIC SECTORS 

The Global Water Budget and its Distribution 
Impact on Freshwater Resources 
Impact on Flooding and Drought 
Conclusion 

THE IMPACT OF EL NIÑO ON WATER RESOURCES 
El Niño-Southern Oscillation (ENSO) and La Niña 
Impact of El Niño on the World’s Weather 
El Niño’s Impact on Freshwater Resources 
A Political Response on El Niño 1997: The Case of South Africa 
Conclusion 

THE IMPACT OF GLOBAL WARMING ON SEA-LEVEL RISE 
Global Warming and Sea-level Rise 
The Effects of Sea-level Rise on the Environment and Human Society 
Conclusion 

THE IMPACT OF CLIMATE CHANGE ON WATER MANAGEMENT 
Global Climate Change 
Water as an Important Resource 
Coping with Global Climate Change in the Water Sector 
Conclusion 

THE ETHICAL CONSIDERATIONS OF GLOBAL CLIMATE CHANGE AND WATER 
RESOURCES 

Ethical considerations 
Implications for Water Resource Development and Use 
Conclusion 

INTERNATIONAL PROTOCOLS REGARDING GLOBAL CLIMATE CHANGE AND THE 
IMPACT ON WATER RESOURCES 

The need for international protocols: The tragedy of global commons 
The different climate change protocols operating in the International System 
Impact of the Kyoto Protocol 
The implications for water resources 
Conclusion 

377



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

THE IMPACT OF DEMOGRAPHY ON GLOBAL AND REGIONAL WATER RESOURCES 
Population Growth; Past, Present and Future 
Distribution of the Worlds Population 
Reasons for Demographic Dynamics 
Different Views on Population 
Impact on Global and Regional Water Resources 
Conclusion 

WATER AS A FACTOR IN SOCIOECONOMIC DEVELOPMENT: FUTURE TRENDS 
Historical role of water in development 
Current context 
Future challenges facing the role of water in development 
What can be done? 
Conclusion 

BETWEEN THE GREAT RIVERS: WATER IN THE MIDDLE EAST AND NORTH AFRICA 
Physical Sources of Stress 
Quantity: Economic Stress 
Water Quality: Ecological Stress 
Equity: Political Stress 
Conclusion 

TYPES AND PROPERTIES OF WATER 
Water Types 
Physical Properties of Water, Including its Three Phases 
Chemical Properties of Water 
Biological Characteristics 

CHARACTERISTICS OF WATER AND WATER BODIES IN THE NATURAL ENVIRONMENT 
Atmospheric water 
Surface water: oceans, interior seas, coastal zones and estuaries 
Surface water: rivers, streams, lakes and wetlands 

ATMOSPHERIC WATER 
Water Sources 
Atmospheric Circulation and Air Masses 
Anthropogenic Enhancement and Global and Local Climate Change 

SURFACE WATER: OCEANS, INTERIOR SEAS, COASTAL ZONES AND ESTUARIES 
Stratification 
Water Masses and Mixing 
Waves 
Estuaries 

SURFACE WATERS: RIVERS, STREAMS, LAKES AND WETLANDS 
Rivers 
Reservoirs 
Lakes 
Wetlands 

TYPIFICATION OF GROUNDWATER CHARACTERISTICS 
Types of water in rocks 
Typification of gravitational groundwater by conditions of its occurrence 

378



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Typification of groundwater by conditions of its recharge and discharge 
Typification of groundwater by intensity of subsurface water exchange 
Typification of groundwater by origin 
Groundwater typification by chemical composition and mineralization 
Typification of groundwater by types of its use 

INTERCONNECTION OF SURFACE AND GROUNDWATER 
Standard schemes of surface and groundwater interaction. 
Surface and groundwater interaction in areas with different natural conditions. 
Groundwater interaction with seas and big lakes 
Impact of anthropogenic activity on surface and groundwater interconnection. 

GLACIERS, ICEBERGS AND GROUND ICE 
Ice in Space 
Glaciers 
Ice Sheets 
Ice Caps of Arctic and Antarctic Islands 
Mountain Glaciers 
Hydrology of Glaciers 
Surges 
Jokulhlaup 
Icebergs 
Iceberg Interaction with Sea Ice 
Ice Shelves 
Stability of the Antarctic Ice Sheet 
Ice Core Studies 
Lake, River and Sea Ice 
Ground Ice 
Ice Wedges 
Water source of ice-wedge ice 
Massive Ice Bodies 
Mountain Permafrost 
Global climate change and changes in glaciers and ground ice 

PROPERTIES OF ATMOSPHERIC WATER 
Physical Properties including the Three States of Water 
Chemical Properties 
Biological and Microbiological Properties 
Global Variations in the Chemistry of Atmospheric Water 

THE PHYSICAL PROPERTIES OF ATMOSPHERIC WATER, INCLUDING ITS THREE 
PHASES 

Dry Air 
Water Substance 
Atmospheric Aerosol 
Clouds 

MOLECULAR STRUCTURE AND CHEMICAL PROPERTIES OF ATMOSPHERIC WATER 
The water molecule 
Water aggregates 
Aqueous particles and water droplets 

379



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Atmospheric water as a solute 
Ion water clusters 

BIOLOGICAL AND MICROBIOLOGICAL PROPERTIES OF ATMOSPHERIC WATER 
Link in the global hydrologic cycle 
A habitat 
Transport and other processes 

GLOBAL VARIATIONS IN THE CHEMISTRY OF ATMOSPHERIC WATER 
Background 
Stratospheric aqueous-phase chemistry 
Tropospheric aqueous-phase chemistry 

PROPERTIES OF OCEANS, INLAND SEAS, COASTAL ZONES, AND ESTUARIES 
Oceans 
Seas 
Coastal zones 
River mouth areas 
Marine pollution 
Science and the World Ocean 

PHYSICAL PROPERTIES OF SEAWATER, INCLUDING ITS THREE PHASES 
Liquid phase 
Solid phase: sea ice 
Gas phase: vapor 

CHEMICAL PROPERTIES OF THE WORLD OCEAN 
Geochemical formation of the World Ocean and its salt composition. 
Appearance of photosynthetic organisms and a cardinal change in the oceanic 
geochemistry. 
Modern salt composition of seawater. "Law of the basic macroion composition stability". 
Seawater as the unique natural formation and the cradle of Life on the Earth. 
Organic compounds and nutrients of seawater. 
Chemical peculiarities of inland seas, coastal zones, and estuaries 
Seawater dissolved gases. 

PROPERTIES OF OCEANS, INLAND SEAS, COASTAL ZONES AND ESTUARIES. 
BIOLOGICAL PROPERTIES 

The Ocean 
Inland Seas 
Estuaries 

GLOBAL VARIATIONS OF CHEMICAL COMPOSITION OF OCEANS, INLAND SEAS, 
COASTAL ZONES, AND ESTUARIES 

Salinity distribution in the World Ocean. 
General regularities of nutrient distribution. 
Subsurface maximum and deep-water minimum of oxygen, and deep-water maximum 
phosphates and nitrates. 
Major chemical and oceanographic areas of the World Ocean 
Anaerobic zones. Chemical peculiarities. 
Hydrochemical processes in estuaries 

PROPERTIES OF RIVERS, STREAMS, LAKES AND WETLANDS 
Physical aspects of water 

380



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Chemical aspects of water 
Suspended sediment 
Density 
Other physical and chemical parameters 
Biological factors 

PHYSICAL PROPERTIES OF WATER IN VARIOUS AGGREGATIVE STATES 
Common information 
Physical properties of water 

WATER CHEMICAL COMPOSITION OF RIVERS, LAKES AND WETLANDS 
Chemical Composition of Natural Waters. 
Formation of Natural Water Chemical Composition. 
Rivers 
Lakes. 
Wetlands 

BIOLOGICAL PROPERTIES OF FRESHWATER BODIES 
Main Features of Biological Structure of Fresh Waters 
Biological Productivity 
Biodiversity 
Biological Self-purification of Water Bodies 
Biogeochemical Properties 
Structural and Functional Peculiarities of Water Ecosystems 
Consequences of Anthropogenic Impacts 
Biological Properties of Freshwater for Life-Support Systems 

VARIATION IN THE CHEMICAL COMPOSITION OF RIVERS, LAKES AND WETLANDS 
Anthropogenic impact on land surface waters 
The Rhine river 
The Great Lakes 
Wetlands 

GROUND AND SOIL WATER CHARACTERISTICS 
Water structure and its physical characteristics. 
The processes of groundwater chemical composition formation. 
Groundwater biological characteristics. 
Anthropogenic influence on ground water chemistry 

PHYSICAL PROPERTIES OF SOIL AND GROUND WATERS 
Soil moisture transition coefficient determination methods 
Information Support Preparation of Different Soils According to Hydrophysical 
Characteristics for Soil and Ground Water Dynamics Calculations 
Biosphere Role of Soil and Ground Water from Physical Point of View 
Water Equilibrium State in Soil 
Soil moisture transition determination methods 
Water Transition in Soil 

CHEMICAL PROPERTIES OF SOIL AND GROUND WATERS 
Approaches to the study of chemical properties of soil and ground waters 
Origin and occurrence of soil and ground waters 
General characterization of chemical properties of soil and ground waters 
Geographical zonality of chemical properties of soil solutions and ground waters 

381



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Ecological value of soil solutions and ground waters 
Conclusion 

BIOLOGICAL PROPERTIES OF SOIL AND GROUND WATERS 
Soil Water as a Condition for the Existence of Soil Biota 
Microbiology of Lithospheric Water 
Biotic Components of Water and Sustainability of the Lithosphere 

GLOBAL VARIATIONS IN THE CHEMISTRY OF GROUND WATER 
The origin of common natural constituents in ground water 
Pollutants in ground water 
Policy options in ground-water quality management 

PROPERTIES OF GLACIAL, ICEBERG AND PERMAFROST WATER 
Palaeoclimatic studies 
Physical Properties 
Chemical Properties 
Biologic property 
Dating of the Ice Cores and Palaeoclimatic Studies in Glaciers, Ice Sheets and Ground Ice 
14C-dating of air bubbles in the ice 
10Be/36Cl –dating 
Ground ice dating 
Tritium 
The oldest ice of the Earth 
Reconstruction of past atmospheric CO2 by ice core analysis 
Methane 
Comparison of isotope records of cryosphere objects 
Catastrophes’ record in the ice 

PHYSICAL PROPERTIES OF GLACIAL AND GROUND ICE 
History of glacier study 
Structure of ice crystal 
The transformation of snow to ice 
Glacier classification 
Variations of density with depth 
Disappearance of air bubbles 
Mechanical properties 
Mass balance of a glacier 
Distribution of temperature in glaciers and ice sheets 
Temperature of a temperate glacier 
Distribution of temperate glaciers 
Ice structures and fabrics in glaciers and ice sheets 
Ground ice crystallography 
Thaw unconformities 
Mechanical Properties 
Electrical properties 

CHEMICAL PROPERTIES OF GLACIAL AND GROUND ICE 
Ionic composition in glaciers 
Ice and snow chemistry 
Ion migration in ice and frozen soils 

382



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Methane hydrate 
Chemical physics of air clathrate hydrates in ice core 
Chemistry of ice in dependence of electrical conductivity 
Ionic composition in ground ice 
Subpermafrost water geochemistry 
Heavy metals in glaciers 
Heavy metals in ground ice 
Stable oxygen and hydrogen isotope of the ice 
Temporal variations of isotopic composition of glacial-river water during summer; Oxygen 
isotope composition of water sources 
Stable isotope composition in glaciers 
Stable isotopes in ground ice 
Isotope composition of ice–wedge ice 

BIOLOGICAL PROPERTIES OF GLACIAL ICE 
Plant Remains 
Diatoms 
Pollen and Spores in Glaciers 
Pollen and Spores in Ground Ice 
Enzymatic Activity 
Enzymatic Activity in Glaciers 
Enzymatic Activity in Ground Ice 
Proteolytic Activity in Ground Ice 
Microbes in Permafrost and Ice 
Ice Man 
Mammoth Carcasses 

FRESH SURFACE WATER 
Liquid Water on Planet Earth 
Availability of Fresh Water 
Water Use and the Environment 
Topics on Fresh Surface Water 

ORIGIN, RESOURCES AND DISTRIBUTION OF RIVERS AND STREAMS 
Origin and Evolution of River Systems 
Factors Determining Evolution of the Contemporary Hydrographic Network and River Runoff 
Regime 
Studies of River Systems and Renewable Water Resources 
River Runoff: Distribution over Area and Variations in Time 
Dynamics of Water Use in the World 
Renewable Water Resources and Water Withdrawals 
Conclusion 

ORIGIN AND EVOLUTION OF RIVER SYSTEMS 
Primary stage of the occurrence of river systems 
Development of rivers in the Paleozoic 
Change of hydrography in the Mesozoic 
Modification of river systems in the Cenozoic 
Water balance change of the river basins in the Mesozoic-Cenozoic 
Features of dynamics of the hydrographic network and channel deformations 

383



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Hydrography and water resources of the rivers of Eurasia during the period of the last Ice 
Age and in the Holocene 
Processes of the formation and development of rivers 
Conclusion 

REGIONAL DISTRIBUTION OF RIVERS AND STREAMS IN NORTH AND CENTRAL 
AMERICA 

Introduction: General Information about the Continent 
Factors Affecting Network Development and Runoff Regime 
Socio-Economic conditions. Hydrological Network. Regionalization of the Territory 
Major River and Lake Systems; Streamflow Distribution and Variations 
Water Availability and Water Use 
Conclusion 

REGIONAL DISTRIBUTION OF RIVERS AND STREAMS IN SOUTH AMERICA 
Factors determining the development of the hydrographic network and the hydrological 
regime of rivers during the present period 
Hydrography, hydrological knowledge, river runoff, water use and water availability 
Conclusion 

REGIONAL DISTRIBUTION OF RIVERS AND STREAMS IN EUROPE 
Factors determining the development of hydrografic network and hydrological river cycle 
at the present time. 
Hydrography, hydrological knowledge, river runoff, water consumption and water 
availability. 
Conclusions 

REGIONAL DISTRIBUTION OF RIVERS AND STREAMS IN ASIA 
Introduction: General Information about the Continent 
Factors, Affecting a Development of the Hydrographic Network and Runoff Regime 
Socio-Economic Conditions. Hydrological Network. Regionalisation of the Territory 
Major River and Lakes Systems; Streamflow Distribution and Variations 
Water Use and Water Availability 
Conclusion 

REGIONAL DISTRIBUTION OF RIVERS AND STREAMS IN AFRICA 
Introduction: General Information about the Continent 
Factors Determining a Development of the Hydrographic Network and River Runoff 
Regime 
Socio-Economic Conditions. Hydrological Network; Regionalisation of the Territory 
Major Rivers and Lakes; Streamflow Distribution and Variations 
Water Use and Water Availability 
Conclusion 

REGIONAL DISTRIBUTION OF RIVERS AND STREAMS IN AUSTRALIA AND OCEANIA 
Physical-geographical characteristics. Factors determining the development of the 
hydrographic network and distribution of rivers 
Economical characteristics. Hydrological network. Main river systems. 
River runoff distribution over the territory and in time 
Use of the river runoff, water availability and water consumption 
Conclusion 

CHARACTERISTICS OF RIVER SYSTEMS 
History of relations between human societies and rivers 

384



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Present situations 
Towards sustainability of river systems 
Features of river systems 

RIVER MORPHOLOGY AND CHANNEL PROCESSES 
Channel Processes 
Drainage Patterns 
Channels in Alluvial Plains 

CHEMICAL CHARACTERISTICS OF RIVERS 
Chemical characteristics and water quality 
Natural origins pathways and levels of river borne chemicals 
Anthropogenic impacts on river chemistry 
Spatial distribution of river quality in impacted basins: the Seine River example 
Time variability of river water chemistry 
Trends in river chemistry 
Conclusion: human responses to river quality degradation 

BIOLOGICAL CHARACTERISTICS OF RIVERS 
Biota of streams and rivers 
Autotrophic organisms 
Microbes and protista 
Macroinvertebrates 
Adaptation and characteristics of aquatic insects 
Feeding and trophic characteristics of macroinvertebrates 
Fish 
Habitat and habitat partitioning 
River continuum concept 
Ecological spiraling in running water 

TYPES OF RIVER ECOSYSTEMS 
Characteristics of riverine ecosystems 
Four-dimensional perspective of river systems 
Ecological river concepts 
Discussion and conclusions 

BIOGEOCHEMICAL CHARACTERISTICS OF RIVER SYSTEMS 
Geochemical Approach -Mass Balance 
Biogeochemical Approach -Metabolism and the Biogeochemical Cycles 
Biogeochemical Characteristics Using Ecological Modeling 
Conclusion and Future Issues 

TRANSPORT PROCESSES IN RIVER SYSTEMS 
Catchments 
Conservation Laws 
Rivers 
River Systems 
Transport Processes 

RIVER FLOW 
The Near-Bed Boundary Layer 
Bulk flow in Straight Channels 
Bulk Flow in Curved Channels 

385



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Initial Motion of Loose Bed Sediment 
Bed-form phase existence fields 
Suspension Dynamics 
Transport of Bed Materials 

THERMODYNAMICS OF RIVERS 
The basic laws and equations of thermodynamics 
Example: mixing two rivers with different temperature 
Free or natural convection 
Surface heat exchange 
Case Study: Forced and natural thermal regime of a river 

CONSTITUENT TRANSPORT 
Physics of constituent transport. 
Turbulence in river flow. 
Theories of turbulence. 
Retardation of constituent transport 
Mass balance in a river 
Three-dimensional approach 
Two-dimensional approach 
One-dimensional approach. 
Dead-zone model. 
Tracer studies. 
At the turn of millennium. 

TRANSPORT OF SEDIMENTS 
Bed-Load Transport 
Suspended-Load Transport 
Total-Load Transport 
Introduction 

CHEMICAL TRANSPORT IN RIVERS 
Hydraulic Mechanisms 
Physical, Chemical and Biological Transformations 
Reactor Kinetics 
River Models 
Trends in River Modelling 

RIVER ECOSYSTEMS 
Evolution of the scientific paradigms in river ecosystem ecology 
Ecohydrology – an integrative and interdisciplinary approach for scientific research and 
watershed management. 
Cumulative impact on water resources 
Threats for river ecosystem due to climate instability 
Threats for river ecosystem due to improper river basin management 

BIOGEOCHEMICAL PROCESSES IN RIVER SYSTEMS 
Part 1: Key biochemical processes in river systems (by F. J. Triska) 
Part 2: Factors affecting biogeochemical processes in rivers (by L.W.G. Higler) 

DYNAMICS AND CYCLING OF MATERIALS IN RIVER SYSTEMS 
Primary sources of materials 
Materials and the hydrological cycle 

386



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

A discontinuous transport flux 
Transport down the lower reaches of rivers 
Phosphorus and Nitrogen cycles contrasted 

BIOLOGY AND BIODIVERSITY OF RIVER SYSTEMS 
Ecological characteristics along the course of running waters 
A general faunistic zonation pattern of benthos in pristine streams 

ECOTONES OF RIVER SYSTEMS 
Typology of ecotones of river ecosystem 
Roles of Ecotones of riverine ecosystem 
Vertical ecotones 
Longitudinal ecotones 
Lateral ecotones 

RIVER ECOSYSTEMS REHABILITATION 
Concepts in stream restoration ecology 
Ecohydrology Concept—an approach for river restoration 

THE USES OF RIVER WATER AND IMPACTS 
Historical Overview 
Rivers as Sustainable Life Support Systems 
Uses of River Systems 
General Supplementary Comments 
The Principal Categorical Uses of Water in Rivers and Streams 
The Impacts of River Water Uses 
Examples of the Uniqueness of River Systems 
Review of Classical River Basin Developments 
The Impacts of Rivers on Humanity 
Concluding Remarks Regarding the Uses and Impacts of River Water 
More Detailed Aspects of River Water Uses and Impacts 

RIVER NAVIGATION AND ASSOCIATED STRUCTURES 
River Morphology and Sediment Transport 
Locks and Dams 
River Training 
Sediment Movement Caused by Navigation Traffic 
Species Population Impacts 
Chemical Spills 
The Future of Inland Navigation 

DREDGING IN RIVERS AND ESTUARIES 
River Water and Uses 
Control of a River 
Navigation on a River 
General Specifications of Some Ports 
Capital Dredging 
Maintenance Dredging 
Water Injection Dredging 
Environmental Dredging 
Conclusions 

SEDIMENTATION OF RIVERS, RESERVOIRS AND CANALS 

387



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Sediment Problems 
Estimation of Sediment Yield 
Carrying Capacity of Lined Canals and Sediment Control 
Sediment Transport of Uniform Material 
Transport of Non-uniform Sediments 
Non-equilibrium Effects 
Conclusions 
Introduction 

SEDIMENT EXCLUSION AT RIVER INTAKES 
Sediment Transport in Rivers 
River Intakes 
Control of Bed Load at River Intakes 
Control of Suspended Load at River Intakes 
Concluding Remarks 

RIVERS AND HUMAN DEVELOPMENT 
Rivers as Sources of Water Supply 
Rivers as Sinks for Wastes 
Rivers as Sources of Energy 
Rivers and Ground Water 
Contemporary Issues in River Water Development 
Conclusion 

POTABLE WATER 
Potable Water Supply 
Urban Water Use 
Wastewater Impact 
Conclusions 

DISPOSAL OF SEWAGE 
Disposal Methods 
Sewage Treatment 
Industrial Effluent Disposal, Agricultural Run-off and Solid Waste Removal 
Conclusions 

SUSTAINABLE INDUSTRIAL WATER USE IN SOUTHERN GERMANY 
The Region and the River - Characteristics, Properties, Features 
Water Usage in the Middle-Neckar Region - Problems and Solutions 
Flood Protection 
Fresh Water Supply in the Middle-Neckar Region 
Deficiencies on the Ecological Side 
Striving for Sustainable River Water Use 
Synopsis, Lessons Learnt and Future Outlook 
Conclusions 

WATER CONSUMPTION, FISHERIES AND WATER-RELATED RECREATIONAL 
FACILITIES 

Consumptive Uses of Water 
Conservative Uses 
Impacts of Consumptive Uses of Water 
The Impacts of Conservative, Non-consumptive Uses 

388



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Possible Adverse Effects of the Joint Recreational and Commercial Uses of Rivers, Dams 
and Reservoirs 
Preventative Measures 
River Management and Future Water Uses 
Historical Review of Domestic Water Supply 
Water Supply: The Current State of Affairs 
The Division of International Water by the Helsinki Rules 
Conclusions 

HUMAN MADE LAKES AND RESERVOIRS : THE IMPACT OF PHYSICAL ALTERATIONS 
Turning rivers into lakes 
Changes downstream of dams 
Beyond the down-rivers – a final remark 

WATER SCIENCE AND TECHNOLOGY:HISTORY AND FUTURE 
The Ancient World 
Medieval Europe 
The High Renaissance 
The Nineteenth Century 
The Twentieth Century 
The Future 
Introduction 

WATER AND DEVELOPMENT: SOME SELECT ASPECTS 
Issues Raised by Contributions Under This Theme 
Insights from Contributions and Additional Issues 

IMPACT OF CLIMATE CHANGE AND VULNERABILITY ASSESSMENT ON WATER 
RESOURCES 

THE FUTURE OF BIG DAMS 
Environmental Sustainability in Hydro Dams 
Transparency and Participation 
Environmental Least-Cost Ranking 
Involuntary Resettlement 
Irrigation Dams 
Greenhouse Gas Emission Damage Costs 
The Future of Dams 
Conclusion 

WATER AND ENVIRONMENT INTERACTION 

THE DUBLIN PRINCIPALS: INSTITUTIONAL AND LEGAL ARRANGEMENTS FOR 
INTEGRATED WATER RESOURCE MANAGEMENT 

Overview and introduction 
Fresh Water as Finite and Vulnerable Resource 
Water Development and Management 
Water as an Economic Good 

WATER, AGRICULTURE AND FOOD INTERACTIONS 
The forces that shape agriculture 
Characteristics of water use for food production 
How much water to produce food? 
The outlook of water for agriculture 

389



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Adapting to water scarcity 
Rural poverty, water and food security 
The special role of groundwater 
Food production and the aquatic environment 

WATER MANAGEMENT ISSUES IN DRYLANDS IN THE TWENTY-FIRST CENTURY 
Nature of Dryland Environments 
Population Growth in the Twentieth Century 
Water Usage 
Water Resource Availability 
Water Use in the Twenty-First Century 
New Sources of Water 
Water and Conflict 
Transboundary Rivers 
Conclusion 

BEST MANAGEMENT PRACTICES TO REDUCE WATER POLLUTION: THE CASE OF 
MARICULTURE 

Introduction: Water Pollution and Agro-Industries 
Single Best Management Practices for Improved Mariculture Water Quality 
The Costs & Benefits of Reduced Exchange 
Costs and Benefits of Single Water Exchange Practices 
Future Implications: An Integrated Approach to Best Management Practices 
Conclusions and Questions around the Adoption of Best Management Practices 

FOOD AND WATER DEMAND AND SUPPLY IN 2025 
The PODIUM Model 
What can be done to Change Future Water Use 

INSTITUTIONAL REQUIREMENTS FOR EFFECTIVE WATER MANAGEMENT 
From Administrative to Service Delivery Organizations 
Conversion of Irrigation Systems into Multi-use Water Service Systems 
Transcending the Infrastructure DependencyDeterioration Trap 
Establishing Appropriate Legal and Regulatory Frameworks 
Implementing Integrated Management of Water 

WATER AND SUSTAINABLE DEVELOPMENT: A SOUTHERN PERSPECTIVE 
Defining Sustainability in Dynamic Political Economies 
Challenges to Achieving Sustainable Development 

VALUATION OF WATER: OPTIONS FOR SUSTAINABLE DEVELOPMENT IN 
DEVELOPING COUNTRIES 

Scarcity of Water Resources: An Increasing Concern 
Rationale for Valuation of Water: The Need for Price Reforms 
Methods of Valuation 
Future Directions for Sustainable Water Use in Developing Countries 

WATER AND CONFLICT 
Water Scarcity 
Water Scarcity and the Risk for International Conflict 
Water Scarcity and the Risk for Conflicts within Countries 

WATER AND SUSTAINABILITY IN MEXICO CITY 
Natural Environment 

390



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Population 
Expansion of the City 
Transformation of the Ecosystem 
Supply of Potable Water 
Water Consumption 
Leaks 
Wastewater Treatment 
Future Scenarios 
Final Remarks 

IRRIGATION, DOMESTIC WATER SUPPLY AND HUMAN HEALTH 
Global Water Scarcity  
Water and Health 
Improving Water Supply and Sanitation 
Domestic Use of Irrigation Water 
Situation AnalysisCritical Issues to be Addressed in the Twenty-First Century 
Two Cases of Multiple Use of Irrigation Water 
Lessons Learned 

CONTRIBUTIONS OF WOMEN IN THE UNITED STATES IN THE FIELD OF WATER 
RESOURCES 

Mothers Against Toxics 
Women’s Civic Groups 
The Professional and Political Women 
The Future 

WATER AND WASTEWATER TREATMENT 
Water Quality Regulations and Standards 
Sources and Types of Polluting Substances in Natural and Wastewater 
Methods for Treatment of Natural Water 
Wastewater Treatment 
Processing of Wastewater Sludge 

WATER QUALITY REGULATION AND STANDARDS 
Water Quality Regulation and Standards 
Standardization of water bodies 
Potable water supply 
Agriculture water supply 
Water supply for industry 
Water quality analysis 

CODES OF PRACTICE AND STANDARDS 
Standardization of objects 

DRINKING WATER SUPPLY 
Selection of water sources and their protection 
Standardization of potable water quality 
Influence of water pollutants on its quality 
Methods and technological layouts for water quality improvement 
Monitoring 

WATER SUPPLY FOR AGRICULTURE 
Water supply of rural units 

391



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Water quality in cattle breeding 
Water quality in irrigation 

WATER SUPPLY FOR INDUSTRY 
Classification of utilized waters and general requirements for water quality used in 
industry 
Thermal power industry 
Mining industry 
Ferrous metals metallurgy 
Non-ferrous metals metallurgy 
Metallurgy of rare, rare-earth and radioactive metals 
Chemical industry 

PERSPECTIVES ON WATER QUALITY 
Protection of water systems 
Water purification 
Control of water bodies 
Monitoring 
Water quality regulations 
Control of water quality, standardization and certification 
Legal basis 

ANALYSIS OF WATER QUALITY 
General methods of waste water analysis 

WATER TREATMENT: EQUIPMENT AND PROCESSES 
The requirements to the quality of the purified water 
Field of application of the methods for water purification 
Selection of technological layout of water purification processes 
Technical and economical basis of the investments for projects of water purification stations 
Optimization of the complex of technological processes of water purification 

HYDROLOGICAL SYSTEMS MODELING 

UNSTEADY FLOW ON RIVER BASIN SLOPE AND IN THE RIVER CHANNELS 
Introduction 
The Two-Dimensional Models of Overland Flow 
The Equations of One-Dimensional Channel Flow 
Simplification of the St. Venant Equations  
Linearization of the St. Venant Equations and Solution of Linear Equations 
Kinematic Wave Equations and Their Application  
Numerical Solution of the Unsteady Flow Equations 
Application of Finite Elements Methods 
Lumped Linear Models of Routing in the River Basin 
Lumped Linear Time Invariant Models of Routing  
General Approach to Determining of the Unit Impulse Response 
Nonlinear Lumped Hydrological Systems 
Conclusions 

MODELS OF VERTICAL ENERGY AND WATER TRANSFER WITHIN THE “SOIL -
VEGETATION -ATMOSPHERE” SYSTEM 

Soil-Vegetation/snow cover- Atmosphere System (SVAS) 
Energy and water exchange in SVAS 

392



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Physically based modeling of energy and water transfer in SVAS 
Spatial heterogeneity 
Validation of SVAT models 
Intercomparison of SVAT models simulations 

LONGTERM FORECASTING OF SNOWMELT RUNOFF 
Background Information  
Statistical Methods Used in Forecast 
The Physical-statistical Water Balance Method 
Long-Term Forecasts of the Volume of the Spring Flood 
Long-Term Forecast of Maximum Water Discharges  
Long-Term Forecasts of the Spring Flooding Based on Mathematical Models of Process of its 
Build Up  
Conclusions  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

393



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENCYCLOPEDIA OF ENERGY SCIENCES, ENGINEERING AND TECHNOLOGY RESOURCES  

 

EFFICIENT USE AND CONSERVATION OF ENERGY 
The Energy Efficiency Imperative 
Historical Trends 
Efficiency of Energy Conversion 
Energy Use Management 
Energy Efficiency Measures 
Who Benefits from Energy Efficiency? 
Toward a Sustainable Energy Future 

EFFICIENT USE AND CONSERVATION OF ENERGY IN THE INDUSTRIAL SECTOR 
Energy Resources 
Industrial Energy Management Program 
Progress in Industrial Energy Efficiency 

EFFICIENT USE OF ELECTRICITY IN PROCESS OPERATION 
Motors and Drives 
Compressed Air Systems 
Process Heat 
Electrolysis 
Electrical-Efficiency Trends 

EFFICIENT USE OF FOSSIL FUELS IN PROCESS OPERATION 
Combustion 
Boilers 
Steam Systems 
Process Heat 
Trends 

ENERGY EFFICIENCY IN SPECIFIC INDUSTRIAL SEGMENTS 
Selected Industries Overview 
Aluminum Industry 
Steel Industry 

TOTAL PLANT ENERGY EFFICIENCY 
Total Plant Energy Balance 
On-Site Generation 
Thermal-Energy Storage 
Heat Recovery 

EFFICIENT USE AND CONSERVATION OF ENERGY IN BUILDINGS 
Building Structure Elements 
Heating, Ventilation, and Air Conditioning 
Energy Consuming Devices and Appliances 
Load Management Technologies 

EFFICIENT USE OF LIGHTING IN BUILDINGS 
Illumination 
Energy Efficiency in Lighting 
Retrofit Technologies 

394



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

EFFICIENT USE OF HEATING, VENTILATING, AND AIR CONDITIONING SYSTEMS IN 
BUILDINGS 

Chillers and Chilled-Water Systems 
Cooling Towers 
Air Conditioning Units 
Heat Pumps 
Packaged Terminal Equipment 
Boilers and Furnaces 

BUILDING ENVELOPE EFFICIENCY MEASURES 
Exterior Walls 
Windows 
Rooftops and Ceilings 
Foundations, Floors, and Basements 
Infiltration and Ventilation 

EFFICIENT USE AND CONSERVATION OF ENERGY IN THE TRANSPORTATION SECTOR 
Energy Usage 
Fuel Efficiency and Energy Intensity Trends 
Use of Alternative Fuels 
Electric Drive Vehicles 
Energy Efficiency Opportunities 

ENERGY EFFICIENCY IN FREIGHT TRANSPORTATION 
Freight Truck 
Pipeline 
Rail Freight 
Waterborne Freight 
Air Freight 
Energy-Efficiency Opportunities for Freight Transport 

ENERGY EFFICIENCY IN MASS TRANSIT SYSTEMS 
Air 
Bus 
Transit Rail 
Intercity Rail 
Energy Efficiency Opportunities 

ENERGY EFFICIENCY IN PASSENGER CARS AND LIGHT TRUCKS 
Personal Passenger Vehicle Travel 
Energy Use Characteristics 
Energy Efficiency Opportunities 

EFFICIENT USE AND CONSERVATION OF ENERGY IN THE AGRICULTURAL SECTOR 
Energy Usage 
Energy Efficiency Measures 
Conservation Agriculture 
Renewable Sources 
Biomass: Energy from Agriculture 

ENERGY EFFICIENCY IN PUMPING AND IRRIGATION SYSTEMS 
Energy-Efficient Irrigation 
Electric Pumping Plant Efficiency 

395



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Computerized Scheduling of Irrigation 
Irrigation Load Management 

ENERGY EFFICIENCY IN AGRICULTURAL EQUIPMENT 
Crop Equipment 
Livestock Equipment 
Farm Motors and Drives 

ENERGY EFFICIENCY IN FERTILIZER PRODUCTION AND USE 
Fertilization for Crop Productivity 
Trends in Fertilizer Use 
Energy Intensity of Fertilization 
Energy-Efficient Fertilization Practices 

USING DEMAND-SIDE MANAGEMENT TO SELECT ENERGY EFFICIENT TECHNOLOGIES 
AND PROGRAMS 

Demand-Side Management 
DSM Impacts 
The Benefits of DSM Evaluation 
Market Transformation 

EFFICIENT USE OF ELECTRICITY THROUGH DEMAND-SIDE MANAGEMENT 
The Use of Energy and Electricity 
Technological Revolution 
Energy Savings 
Big-Ticket Items 

DECIDING WHICH DEMAND-SIDE MANAGEMENT ACTIVITIES TO PURSUE 
Load-Shape Objectives 
End Use 
Technology Alternatives 

MARKET IMPLEMENTATION METHODS 
The Market Planning Framework 
Factors Influencing Customer Acceptance and Response 
Program Planning 
Monitoring and Evaluation 

EVALUATION AND SELECTION OF DEMAND-SIDE MANAGEMENT PROGRAMS IN THE 
COMMERCIAL SECTOR 

Building Sector Strategies and Programs 
Building Market Segmentation 
Buildings and Energy 

EXERGY, ENERGY SYSTEM ANALYSIS, AND OPTIMIZATION 
Historical Evolution of Exergy Analysis 
Thermoeconomics in the Design and Operation of Energy Systems 
Optimization in Energy Systems 
Application of Artificial Intelligence and Expert Systems in Energy Systems Design 
Energy Systems and Sustainability 
Future Work 

EXERGY AND THERMODYNAMIC ANALYSIS 
Exergy 

396



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Performance Evaluation with the Aid of Exergetic Variables 
Comprehensive Thermodynamic Analysis 

BASIC EXERGY CONCEPTS 
Energy and Exergy 
Reference Environment and Exergy Components 
Reference States and Chemical Exergy 
Calculation of Chemical Exergy Values 

EXERGY BALANCE AND EXERGETIC EFFICIENCY 
Exergy Balance and Exergy Destruction 
Exergetic Variables 

EXERGY ANALYSIS OF SIMPLE PROCESSES 
Thermodynamic Analysis of Single Components 
Thermodynamic Analysis of Simple Processes 

STRENGTHS AND LIMITATIONS OF EXERGY ANALYSIS 
Evaluation 
Optimization 
Process development 

ENERGETIC AND EXERGETIC ANALYSIS OF COMPLEX SYSTEMS 
Steam Power Plant 
Combined-Cycle Power Plant 
Externally-Fired Combined-Cycle Power Plant 

GRAPHIC EXERGY ANALYSIS 
A New Approach to Thermodynamics 
Graphic Applications of Thermodynamic Compass 
Application of an Energy-Utilization Diagram (EUD) 

PINCH ANALYSIS 
Energy-Capital Trade-off for Heat Recovery by a Heat Exchanger 
Defining the Minimum Energy Requirement of a Process 
Consequences of the Pinch Point Location 
Utility Integration 
Targeting the Investment 
Summary of the Targeting Method 
Heat Exchanger Network (HEN) Design 
The Pinch Design Method 
Mathematical Programming Approach 
Optimizing the Heat Exchanger Network Design 
Final Remarks Concerning the Heat Exchanger Network Design 

PROCESS INTEGRATION AND IMPROVEMENT 
Introduction 
Pinch Analysis and Process Improvement  
Integration of Heat Pumps 
Utility Integration 
Methodology for Designing Integrated Utility Systems 
Using the Exergy Depletion as the Objective Function 
Representing the Integration of the Utility System 

397



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Final Remarks Concerning the Process Optimization and the Utility System Integration 

THERMOECONOMIC ANALYSIS 
A Historical Overview 
What is the Exergy Cost? 
Cost Accounting 
Thermoeconomic Diagnosis 
Thermoeconomic Optimization 
Final reflections and conclusions 

THE THERMODYNAMIC PROCESS OF COST FORMATION 
Definitions and concepts 
Cost accounting and the exergy cost theory 
On the nature of costs 

SYMBOLIC THERMOECONOMIC ANALYSIS OF ENERGY SYSTEMS 
The Fuel-Product Model 
The FP Representation 
The PF Representation 
Closure 

STRUCTURAL THEORY OF THERMOECONOMICS 
Marginal Costs 
Thermoeconomics Methods 
Structural Theory as Standard for Thermoeconomics 
Applications 
Closure 

FUNCTIONAL ANALYSIS 
Concepts and Definitions 
The Functional Diagram of a System 
Functional Analysis of a System 
Economic Functional Analysis 
Functional Optimization 
Closure 

COST FUNCTIONS OF COMPONENTS FOR OPTIMAL SYSTEM DESIGN 
Introduction to Multidisciplinary Problems 
A Scenario of Interdisciplinary Communication 
The Concept of Costing Equations 
The Information Exchange Matrix of a Component 
An Application Example to a Heat Exchange Device 
Alternative Communication Scenarios and Applications 

APPLICATION OF THERMOECONOMICS TO OPERATION DIAGNOSIS OF ENERGY 
PLANTS 

Thermoeconomic Operation Diagnosis 

APPLICATION OF THERMOECONOMICS TO THE DESIGN AND SYNTHESIS OF 
ENERGY PLANTS 

Principles of Exergoeconomics Applied to Design Optimization 
Cost Balances and Auxiliary Equations 
Optimization with Exergoeconomics 

398



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

MODELING, SIMULATION AND OPTIMIZATION IN ENERGY SYSTEMS 
Modeling and Simulation of Energy Systems 
Optimization in Energy Systems 
Current State of Development and Future Work in the Field of Modeling, Simulation and 
Optimization of Energy Systems 

MODELING AND SIMULATION METHODS 
Introduction: "Modeling" versus "Simulation" 
A Brief History of Energy Systems Design Procedures 
Modeling 
Direct versus Inverse Design: "Design" versus "Simulation" 
Simulation Procedures 
Special Topics 

DESIGN AND OFF-DESIGN SIMULATION OF COMPLEX ENERGY SYSTEMS 
Definitions 
Position of the “Nameplate Simulation Problem” 
Position of the “Steady-State Off-Design Simulation Problem” 
Position of the “Unsteady Simulation Problem” 
Solution Techniques 

OPTIMIZATION METHODS FOR ENERGY SYSTEMS 
Definition of Optimization 
Formulation of the Optimization Problem 
Levels of Optimization of Energy Systems 
Mathematical Methods for Solution of the Optimization Problem 
Special Methods for Optimization of Energy Systems 
The Work Ahead 

OPERATION OPTIMIZATION OF ENERGY SYSTEMS 
Statement of the Optimization Problem 
Solution Methods 
Application Example 

DESIGN AND SYNTHESIS OPTIMIZATION OF ENERGY SYSTEMS 
Discussion on the Uniqueness of the Solution of the Synthesis and Design Optimization 
Problem and on the Possibility of finding this Solution. 
Approaches to the Optimal Synthesis of Energy Systems 
Mathematical Statement of the Complete Optimization Problem 
Representative Methods for the Solution of the Synthesis Optimization Problem 
Application Examples 

DESIGN OPTIMIZATION OF POWER AND COGENERATION SYSTEMS 
The Optimal System Design for Time-independent Production 
An Application Example of Time-Independent Production 
The Optimal System Design for Time-dependent Production 
Application Examples of Time-dependent Production 

ELECTRICAL NETWORK OPTIMIZATION 
Transmission System Optimal Expansion Planning 
Transmission System Operational Requirements 
Statement of the Optimization Problem 
Optimization Methodologies 

399



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

DISTRICT HEATING NETWORKS CALCULATION AND OPTIMIZATION 
Pipe Networks 
The Engineering Problem 
The Model 
The Solution Strategies 
An Example 
The Optimization versus the Simulation Problem 

PETROLEUM PIPELINE NETWORK OPTIMIZATION 
Optimization 
Pipelines 
Pipeline Design 
Energy Savings 
Pump Application and Design 
Pipeline Construction 
Optimization Example 

ARTIFICIAL INTELLIGENCE AND EXPERT SYSTEMS IN ENERGY SYSTEMS ANALYSIS 
Is there a "universal" design paradigm? 
Application of the Universal Design Procedure to Process Synthesis 
Design and "Optimization" 
Process Optimization 
Computer-aided Synthesis-and-Design tools 
Application of the Universal Design Procedure to Component Design 
Expert Assistants for Process Diagnostics and Prognostics 

ARTIFICIAL INTELLIGENCE AND ENERGY SYSTEMS: SCOPE AND DEFINITIONS 
Introduction: Engineering Design, Knowledge, and Artificial Intelligence 
What is Artificial Intelligence? 
Definitions of Concepts and Terms 
Relational Versus Deterministic Programming 
Possible Versus Existing Applications of AI to Thermal Systems 
Logical Systems 
Semantic Networks 
Fuzzy Sets 
Neural Networks 
Casual Versus Mechanical Learning: "Memory" 
Search Methods 
Handling of Constraints 
Qualitative and Approximate Reasoning: Belief 

EXPERT SYSTEMS AND KNOWLEDGE ACQUISITION 
General Knowledge representation for design purposes 
The Knowledge Acquisition Problem 
Knowledge Decomposition: Semantic Networks 
Present Knowledge Acquisition methods 
A look into the future: Potential Developments 

PRESENT APPLICATIONS OF ARTIFICIAL INTELLIGENCE TO ENERGY SYSTEMS 
Possible Applications 
Existing Applications 

400



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

A look into the future: Potential Applications 

ARTIFICIAL INTELLIGENCE IN COMPONENT DESIGN 
Characterization of the Design Process 
Expert Systems, Expert Assistants and Expert Advisors 
The task of "Designing a Component" 
Selection and Design of a Feedwater Pump 
Choice and Design of a Shell-and-Tube Heat Exchanger 

ARTIFICIAL INTELLIGENCE IN PROCESS DESIGN 
Is There a "Universal" Design Paradigm? 
Application of the Universal Design Procedure to Process Engineering Problems 
Design and "Optimization." Direct and Inverse Problems 
Process Synthesizers 
Process Optimization: The Classical Viewpoint 

SUSTAINABILITY CONSIDERATIONS IN THE MODELING OF ENERGY SYSTEMS 
Expansion of the Meaning of "Optimal System" – Sustainability 
Pollution and Resource-related Indices 
Sustainable Energy System Synthesis, Design and Operation – Environomics 
Role of the Second Law of Thermodynamics 
National and Global Exergy Accounting of Natural Resources 

LIFE-CYCLE, ENVIRONMENTAL AND SOCIAL CONSIDERATIONS - SUSTAINABILITY 
Extension of the concept of "Optimal System" 
The tools required for an extended analysis 
Application of the tools Implementation issues and possible solutions 
Towards what kind of sustainable society? 
Closure 

STATIC AND DYNAMIC POLLUTION AND RESOURCE RELATED INDICES 
The Nature of Indicators or Indices 
Indicators derived by the Life Cycle Assessment (LCA) Method 
Exergy-based Indices 
Resource Indicators 
Sustainability Indicators for Energy System Assessment 
Indices derived by the ExternE Project 

ANALYSIS AND OPTIMIZATION OF ENERGY SYSTEMS WITH SUSTAINABILITY 
CONSIDERATIONS 

The Environomic Optimization Problem 
Methods for Estimating External Environmental Costs 
Market-Based Approaches for Internalizing Environmental Externalities 
Additional Considerations 
Application Examples on Analysis and/or Evaluation 
Application Examples on Optimization 
Closure 

GLOBAL IMPLICATIONS OF THE SECOND LAW OF THERMODYNAMICS 
Significance of the Second Law of Thermodynamics 
Dissipation of Energy 
Influence of the Laws of Non-equilibrium Thermodynamics 
Influence of Solar Radiation on the State of the Terrestrial Environment 

401



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Influence of the Emission of Deleterious Waste Products and Deforestation 
Depletion of Non-renewable Natural Resources 
Conservation of the Natural Environment 

NATIONAL EXERGY ACCOUNTING OF NATURAL RESOURCES 
The Energy Supply System 
Exergy use in Swedish society 
Exergy use in Japanese society 
Exergy use in the Italian Society 
A Historical and Global perspective 

GLOBAL EXERGY ACCOUNTING OF NATURAL RESOURCES 
The exergy replacement cost 
Results 

AIR CONDITIONING - ENERGY CONSUMPTION AND ENVIRONMENTAL QUALITY 
Techniques to Reduce the Use of Air-Conditioning 
Penetration of Air-Conditioning 
Urbanization and Cooling Demands of Buildings 
Technology Improvements of Room Air-Conditioners (RAC) 
Rehabilitating the HVAC System 
Ventilation of Buildings 
Natural Ventilation in Buildings as an Alternative to Conventional Cooling 
Ventilation for Indoor Air Quality 

SYSTEMS AND EQUIPMENT FOR SPACE HEATING 
Heating devices and systems, a short historical follow up 
Energy sources for space heating 
Thermal insulation, a must in energy savings 
Conventional space heating systems and design considerations 
Instruments and control devices usually found in space heating systems 
Passive and active solar space heating systems, solar energy collection and storage 
Geothermal energy utilization space heating systems 
Some simple heat-recovery energy-saving systems 

TEMPERATURE AND HUMIDITY CONDITIONS FOR PREMISES AND BUILDINGS 
Composition of atmospheric air 
Temperature & humidity measurement instruments 
Thermal sensation and comfort in heated areas 

CO-GENERATION 
General aspects 
The present and the future of co-generation 
Modern co-generation techniques 
Operation modes of co-generation systems 
Applications of co-generation 
Advantages and disadvantages of co-generation 

DISTRICT HEATING 
Why district heating? 
Heating plant central unit 
Design of district heating systems 
Cost issues 

402



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Environmental issues 

LOW CAPACITY SPACE HEATING SYSTEMS 
Heaters 
Fireplaces 
Air heaters 
Autonomous heating units 
Heat accumulators 
Heating by power conductors incorporated in the floor, walls or ceiling 

HEAT PUMPS FOR SPACE HEATING 
General Principles 
Heat Pump Technology 
Heat pump components 
Types of Heat Pumps 
Applications of heat pumps 
Advantages and disadvantages of heat pumps 

VENTILATION SYSTEMS 
Ventilation Systems 
Indoor Environmental Quality 
Thermal Comfort 
Acoustical Comfort 
Indoor Air Quality 
Energy Conservation 

INDOOR AIR QUALITY 
Sick Buildings 
Air Pollution Sources 
The Role of Ventilation 

NATURAL VENTILATION 
Wind Data and Climatic Conditions 
Simulation Tools 
Experimental Work 
Research Activities 

MECHANICAL VENTILATION AND EQUIPMENT 
Systems 
Equipment 
Air Distribution 

SPACE LOADS & ENERGY CONSERVATION 
Calculation of Ventilation Loads 
Energy Conservation 

FILTERS & MAINTENANCE 
Filter Characteristics 
Types of Filters 
Maintenance 

AIR CONDITIONING 

TEMPERATURE AND HUMIDITY BALANCE OF PREMISES 
Principles of Heat Transfer in Buildings 

403



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Heat Sources and Heat Sinks in Premises 
Humidity Sources and Humidity Sinks in Premises 
Principles of Psychrometry - Definitions 
The Psychrometric Chart 
Enthalpy Changes - Relations between Temperature and Humidity 
Systems for Humidification - Dehumidification 

REFRIGERATION AND CRYOGENIC SYSTEMS 
General Characteristics of Refrigeration and Cryogenic Installations 
Actual Vapor-Compression Refrigeration Cycles 
The Absorption Cycle 
Gas Refrigeration Cycles 
Cryogenic Installations and Gas Liquefaction 
Heat Exchangers for Producing Low Temperatures 

THERMAL POWER PLANTS 
Technology Development 
Resource Development 
Environmental Effects 
Power Production Evolution 
Technical Limitations 
Capital Investment 
Power Plant Operation 
Location and Type 
Safety and Risk 
Future Prospects 
Renewable Resources 
Energy Technologies 

POWER PLANT TECHNOLOGY 
Technological Decisions 
Fundamental Requirements 
Environmental Considerations 
Thermodynamic Cycles 
Applications of Thermodynamic Cycles 
Heat and Energy Flows 
Fuels and Efficiency 
Metallurgy and Chemistry 

POWER PLANT COMBUSTION THEORY 
Combustion Fundamentals 
Combustion Calculations 
Energy Balances 
Air-Fuel Ratios 
Heat of Combustion 
Combustion products 

NUCLEAR FISSION THEORY 
Nuclear Physics 
Energy Levels 
Nuclear Interactions 

404



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Radiative Capture Models 
Nuclear Energy 
Nuclear Reactors 

THERMAL FLUID THEORY 
Conduction 
Convection 
Radiation 
Boiling and Condensing 
Heat Exchangers 
Two Phase Flow 
Fluid Friction 
Fluid Circulation 

THERMODYNAMIC THEORY 
Fundamental Equations 
Thermodynamic Laws 
Thermodynamic Cycles 
Steam Turbine Applications 

POWER PLANT STEAM CYCLE THEORY 
Cycle Efficiencies 
Turbine Expansion Lines 

EXERGY ANALYSIS 
Available Energy and Availability 
Heat Exchangers 
Steam Turbines 
Complete Steam Cycle 
Thermo-economic Analysis 

POWER PLANT MATERIALS 
Metals and their Properties 

CONDITION ASSESSMENT AND LIFE EXTENSION 
Refurbishment versus Replacement 
Material Characteristics 
Plant Operational Conditions 
Component Inspection and Testing 
Life Assessment 
Inspection and Reassessment 

PRODUCTION OF STEAM 
Coal Gasification 
Fuel Combustion 
Exhaust Gas Treatment 
Natural Heat Sources 
Nuclear Heat Sources 
Nuclear Reactor Developments 
Advanced Reactor Designs 

FOSSIL FUEL FIRED BOILER PLANT CONFIGURATION 
Basic Design 

405



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Boiler Structure 
Boiler Auxiliaries 
Boiler Back-end Components 

FOSSIL FUEL HANDLING 
Liquid and Gaseous Fuel Handling 
Solid Fuel Handling 
Pulverising Mills 

FOSSIL FUEL COMBUSTION SYSTEMS 
Pulverized Coal Burners 
Cyclone Furnaces 
Stokers 
Fluidized Beds 
Coal Gasification 
Gas and Oil 
Environmental Considerations 

FOSSIL FUEL FIRED BOILER WATER-STEAM SYSTEM 
Furnace Design 
Water Circulation 
Boiler Drum 
Superheaters and Reheaters 
Economizers 

FOSSIL FUEL FIRED BOILER AIR AND GAS PATH 
General Principles 
Fan Characteristics 
Air Heaters 
Sootblowers 
Gas Cleanup Facilities 

FOSSIL FUEL WASTE PRODUCT HANDLING 
Exhaust Gas 
Electrostatic Precipitators 
Baghouses 
Flue Gas Desufurization 
Nitrogen Oxides Removal 
Carbon Dioxide 
Exhaust Gas Stacks 
Ash 
Ash Handling Systems 
Ash Disposal Systems 
Environmental Considerations 

FOSSIL FUEL PLANT MATERIALS AND CHEMISTRY 
Introduction: A Typical Plant 
Materials Applications 
Chemistry Considerations 

NUCLEAR REACTOR CONFIGURATION 
General Principles 
Reactor Types 

406



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The Pressurized Water Reactor (PWR) 
The Boiling Water Reactor (BWR) 
The Pressurized Heavy Water Reactor (PHWR) or CANDU 
The Advanced Gas Cooled Reactor (AGR) 
The Light Water Graphite Reactor (LGR) or RMBK 

NUCLEAR REACTOR HEAT REMOVAL 
Thermodynamic Considerations 
Reactor Heat Transfer 

NUCLEAR REACTOR STEAM GENERATION 
Steam Generation 
Steam Generator Operation 
Steam System 

NUCLEAR REACTOR MATERIALS AND CHEMISTRY 
Introduction - Reactor Types 
Boiling Water Reactors 
Pressurised Water Reactors 
CANDU Reactors 

PRODUCTION OF POWER 
Turbine Fundamentals 
Turbine Types 
Energy Storage 
Combined Cycles 
Heat Rejection 
Heat Rejection Systems 
Future Developments 

STEAM TURBINE CONFIGURATION 
Design Principles 
Design Features 

STEAM TURBINE IMPULSE AND REACTION BLADING 
Turbine Classification 
Velocity Diagrams 
Stage Design 

STEAM TURBINE COMPONENTS AND SYSTEMS 
Turbine Cylinder Configuration 
Turbine Seals 
Turbine Bearings 

STEAM TURBINE STEAM SYSTEM 
Main Steam System 
Reheating and Feedheating 
Condenser 
Condenser Operation 

STEAM TURBINE OPERATIONAL ASPECTS 
Turbine Losses 
Supersaturation 
Turbine Expansion Line 

407



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Moisture in Turbine 
Part Load Operation 
Turbine Back Pressure 
Thermal Effects 
Turbine Governing 

AIR-COOLED HEAT EXCHANGERS AND COOLING TOWERS 
Cooling Towers 
Air-cooled Heat Exchangers 
Dry/wet and wet/dry Cooling Systems 

GAS TURBINE FUNDAMENTALS 
Gas Turbines for Electric Power Generation : Introduction 
Basics of gas turbine operation 
Ideal Cycles 
Real Cycles 
Combined Cycles 
Cogeneration Plant 
Off-design Performance 

GAS TURBINES FOR ELECTRIC POWER GENERATION 
Current Gas Turbines 
Combined cycles 
Cogeneration 

FUNDAMENTALS OF ELECTRIC POWER GENERATION 
Electrical Power Theory 
Electrical Generators 
Electrical Transformers 
Electrical Generator Configuration 
Power Transmission Components 

EARTH'S AVAILABLE ENERGY AND THE SUSTAINABLE DEVELOPMENT OF LIFE 
SUPPORT SYSTEMS 

The Problem of a "Universal Measure" for Matter and Energy Resources 
Exergy Balances and Efficiency of Artificial Life Support Systems 
The Available Energy and Resources of the Earth 
Two Approaches to Economics and LSS Development 

BASIC LAWS AND PRINCIPLES OF QUANTUM ELECTROMAGNETISM 
Notation 
Relativistic Wave Equations 
Angular Momentum and Spin 
Interpretation of the 4 Components of Dirac’s Wave Function 
Lorentz Invariance and Gamma Matrices 
Electromagnetic Interactions 
Field Theory 
The Electromagnetic Field and its Interactions 
Experimental Support for Quantum Electromagnetism 

ENERGY, CULTURE AND STANDARD OF LIFE 
Culture and Standard of Life 
Energy Use 

408



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Environmental Impact of Energy Use 
Impact of Energy Use on Culture, Standard of Life and Sustainability 
Possible Energy-Use Modifications to Improve Standard of Life and Culture 
Closing Remarks 

NATURAL AND ADDITIONAL ENERGY 
Energy 
Energy-Conversion Technologies 
Energy Use 
Energy Selection 
Energy Efficiency 
Energy and Sustainable Development 
Case Study: Increasing Energy-Utilization Efficiency Cost-Effectively in a University 
Closing Remarks 

SOME ISSUES IN ENERGY POLICY AND PLANNING 
A conceptual frame 
Means of energy planning 
Global and international energy planning 
National energy planning 
Regional and local energy planning 
Assessment criteria for policy options 

ENERGY PLANNING METHODOLOGIES AND TOOLS 
The Framework 
Classification of Energy Planning Tools 
Energy Planning Techniques 
Evaluation/Assessment Criteria for Planning Tools 

AN OUTLOOK ON NUCLEAR ENERGY IN THE WORLD 
Nuclear scenarios studies 
Economic competitiveness of nuclear power 
Radwaste management 
The social acceptability of nuclear power 

ENERGY PLANNING AND POLICIES FOR SUSTAINABLE DEVELOPMENT: TOWARD A 
NEW PARADIGM 

Resource Limits and Ecological Constraints 
Societal Demands and Technological Options 
Energy Futures 
Emerging Strategies 
Implications for Planning and Policy 

THE LIMITS OF ENERGY POLICY MAKING 
The Model: The 4-E Diagram 
Sustainability for the Future 
Awareness 
An Example: The ANWR 
Cohesion of the Bases 
Where to Start 

PRICE AND INCOME ELASTICITIES OF DEMAND FOR ENERGY 
Introduction: Elasticities in Economic Modeling and Policy Analysis 

409



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Basic Concepts 
Overview of Estimation Approaches 
Components 

ENERGY SUPPLY: ARE WE RUNNING OUT OF ENERGY? 
Oil 
Natural Gas 
Coal 
Nuclear Energy 
Other Energy Sources 

ENERGY SOURCES, UTILIZATION AND ECONOMIC DEVELOPMENT 
Utilization of Existing Energy Sources 
Distributing Energy 
Creating New Energy Sources and Supplies 
Creation and Upkeep of Infrastructure for an Energy Source 
Using Energy for Economic Gain 
Concern for Environment in Using Energy Sources and Supplies 
Difficulties With Energy Policies and Transitions 

IMPACTS OF THE PROMOTION OF RENEWABLE ENERGY IN THE WORLD'S ELECTRIC 
SECTOR 

North American Renewable Energy Overview 
European Renewable Energy Requirements 
Asian Renewable Energy Policies 
Central and South American Renewable Energy Policies 
Africa and Middle East Renewable Energy Policies 

IMPACTS OF REDUCING USE OF CARBON FUELS 
The Role of Carbon Based Fuels 
The Need to Reduce the Use of CBFs. 
What Will Be Required? 
Planning the Transition 
Can We Reduce the Use of Carbon Based Fuels? 

NUCLEAR ENERGY 
The Nuclear Fuel Cycle 
Kinds of Nuclear Reactors 
Environmental Issues 

ENERGY POLICIES AND NATIONAL ECONOMIC DEVELOPMENT 
National Energy Policy: Ways and Means 
Direct Relationship between Energy and The Economy 
Indirect Relationship between Energy and the Economy 
National Energy Policy: Germany 
National Energy Policy: India 
National Energy Policy: United States 

IMPACT OF ENERGY TAXES AND SUBSIDIES 
Energy Taxes and Fees 
Energy Subsidies 
Regulations 
Impact of Taxes and Subsidies: United States 

410



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Impact of Taxes and Subsidies: Germany 
Impact of Taxes and Subsidies: Other Nations 
Economic Impacts of Taxes and Subsidies and Regulations 
Relationship Between National Energy Policies and Energy Taxes and Subsidies 

ENERGY SCIENCE: CONVERSION AND SYSTEMS 
Classification of Energies 
Energy Conversion 
Effective use of Energy 
Emerging Subjects of Energy Systems 

ENERGY, CREATIVITY, AND SUSTAINABLE GROWTH 
Energy-Entropy Law 
Gifts of Nature 
Energy and Technical Progress 
Wealth 
Options for the Future 
Epilog: 2081 

RENEWABLE ENERGY SOURCES 
Biomass Energy 
Wind Energy 
Solar Photovoltaic and Solar Thermal Technologies 
Hydropower 
Geothermal Energy 
Renewable Energy System Cost and Performance 

RENEWABLE ENERGY SOURCE:AN UNAVOIDABLE REQUIREMENT FOR THE FUTURE 
Renewable Energy Sources 
Barriers to Change 
Future Directions 

OCEAN THERMAL ENERGY CONVERSION AND THE UTILIZATION OF DEEP OCEAN 
WATER 

Deep Ocean Water (DOW) 
Deep Ocean Water Application (DOWA) 
DOW Resource and OTEC/DOWA Environmental Issues 
DOWA Economic and Political Issues 

EXERGY ANALYSIS OF THERMAL PROCESSES AND SYSTEMS WITH ECOLOGICAL 
APPLICATIONS 

Definition of Exergy 
Exergy Losses, Exergy Balance, and Exergy Efficiency 
Calculation of Exergy 
Applications of Exergy Analysis 
Comparison of the Energy and Exergy Balance of Selected Processes 
Cumulative Consumption of Exergy 
Partial Exergy Losses in Energy Systems 
Ecological Application: Depletion of Natural Exergy Resources 

EXERGETICS 
The Exergy Concept 
Exergy and Life Cycle Analysis 

411



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Exergetics and Economics 

ENERGY PLANNING 
Energy and Economic Development 
Evolution of Energy Planning 
Scope and Levels of Planning 
Policy Tools and Constraints 
Developing the Energy Master Plan (EMP) 
Planning Horizons and Uncertainty 
Socioeconomic Contexts 
Supply and Demand Analyses 
The Mechanics of Integrated Energy Planning 
Implementing Integrated Energy Planning 
Energy System Modeling 
Types of Models and Modeling Studies 
Anatomy of a National Energy Plan 
Essential Components of Energy Plan 

COAL, OIL SHALE, NATURAL BITUMEN, HEAVY OIL AND PEAT 
Coal Geology and Geochemistry 
Coal Technology 1 
Coal Technology 2 
Oil Shale 
Natural Bitumen (Tar Sands) and Heavy Oil 
Peat 

COAL GEOLOGY AND GEOCHEMISTRY 
Origins of Coal and World Reserves 
Coal Geology 
Classification of Coal 
Coal Exploration and Mining 
Organic and Inorganic Geochemistry of Coal 
Coal Mineralogy 

THE ORIGIN OF COAL AND WORLD RESERVES 
Origin of Coal 
The Coal Reserves of the World 
Prospect in Origin of Coal and Coal Reserves of the World 

COAL EXPLORATION AND MINING 
Coal Exploration 
Coal Mining 
Brief Prospect for Coal Exploration and Mining 

COAL GEOLOGY 
History of Coal Geology Research 
Recent Advance in Coal Geology 

CLASSIFICATION OF COAL 
Parameters of coal classification 
Classification systems in some main coal industry countries 
International classification of coals 

412



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ORGANIC AND INORGANIC GEOCHEMISTRY OF COAL 
Organic Geochemistry of Coal 
Inorganic Geochemistry of Coal 

MINERAL MATTER IN COAL 
Minerals in coal 
Trace elements in coal 
Origin of mineral matter in coal 
Methods of analysis and determination of mineral matter in coal 
Significance of research on mineral matter in coal 

COAL TECHNOLOGY I 
Coal Structure and Properties 
Preparation and Transportation 
Clean Coal Technology 
Desulfurization of Coal 
Environmental Problems Arising from Coal Handling and Processing 

COAL STRUCTURE AND PROPERTIES 
Characterization of Coal 
Macromolecular Structure 
Coal Properties 

PREPARATION AND TRANSPORTATION OF COAL 
Coal Preparation 
Transportation of Coal 

CLEAN COAL TECHNOLOGY 
PCC with flue gas cleaning units 
Fluidized bed combustion (FBC) technology 
Integrated gasification combined cycle (IGCC) 
Combined heat and power (CHP) applications 

DESULFURIZATION OF COAL 
Sulfur in Coal 
Coal Cleaning for Sulfur Removal 
In-bed Desulfurization 
Flue Gas Desulfurization 

ENVIRONMENTAL PROBLEMS ARISING FROM COAL HANDLING AND PROCESSING 
Origins, Modes of Occurrence, and Emissions of Pollutants 
Environmental Impacts 
Regulations and Standards 
Control Measures 

COAL TECHNOLOGY (II) 
Coal Combustion and Combustion Products 
Thermal Decomposition of Coal 
Carbonization of Coal 
Gasification of Coal 
Coal Liquefaction 

COAL COMBUSTION AND COMBUSTION PRODUCTS 
Basic Process of Coal Combustion 

413



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Coal Combustion Technology and Facilities 
Coal Combustion Products 

THERMAL DECOMPOSITION OF COAL 
Fundamentals of Thermal Decomposition of Coal 
Parameters Affecting Thermal Decomposition of Coal 
Processes of Thermal Decomposition 

CARBONIZATION OF COAL 
Coal Preparation for Coke-oven Use 
High-temperature Coke 
Coke Oven 
Byproduct Recovery and Gas Purification 
Prospect 

COAL GASIFICATION 
Chemistry of Coal Gasification 
Coal Gasification Process 
Applications of Coal Gasification 

LIQUEFACTION OF COAL 
Direct Liquefaction 
Indirect Coal Liquefaction 

OIL SHALE 
Resources 
Origin and Formation 
Mining 
Properties and Composition 
Pyrolysis 
Retorting Technology 
Shale Oil and Its Products 
Combustion 
Shale Ash Utilization 
Environmental Problems 
Economic Problems 
History of Oil Shale Industry 
Current Status 

ORIGIN AND RESOURCES OF WORLD OIL SHALE DEPOSITS 
Definition of Oil Shale 
Origin of Organic Matter 
Oil Shale Types 
Thermal Maturity 
Recoverable Resources 
Determining the Grade of Oil Shale 
Resource Evaluation 
Descriptions of Selected Deposits 
World Resources 
Future of Oil Shale 

MINING OF OIL SHALE 
Oil Shale Mining in Estonia and Russia 

414



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Oil Shale Mining in China 
Oil Shale Mining in the USA 
Oil Shale Mining in Brazil 

EXTRACTION OF OIL SHALE: SURFACE AND IN-SITU RETORTING 
Surface Retorting Processes 
In Situ Retorting Processes 

CHEMISTRY OF SHALE OIL AND ITS REFINING 
Composition and Properties of Shale Oil 
Shale Oil Refining 
Shale Oil Processing in the World 

CHEMICALS AND OTHER PRODUCTS FROM SHALE OIL 
Shale oil cracking products 
Separation products 
Products of compounding and chemical treatment of shale oil fractions 
The products on the basis of shale oil water soluble phenols 
Potential new fields on using of shale oil phenols 
Products from Kashpir shale oil (Russia) 

ENVIRONMENTAL IMPACTS OF OIL SHALE AND POLLUTION CONTROL 
TECHNOLOGIES 

Wastewater Composition and its Treatment 
Air Pollution due to the Emissions from Oil Shale Plant 
Shale Ash Disposal and Utilization 

NATURAL BITUMEN (TAR SANDS) AND HEAVY OIL 
Natural Bitumen (Tar Sands) and Heavy Oil 
Chemistry and Physics of Natural Bitumen and Heavy Oil 
Geology and Mineralogy of Natural Bitumen and Heavy Oil Reservoirs 
Mining Technology for Natural Bitumen and Heavy Oil 
Extraction Technologies for Natural Bitumen and Heavy Oil 
Upgrading and Refining of Natural Bitumen and Heavy Oil 

GEOLOGY OF NATURAL BITUMEN AND HEAVY OIL RESOURCES 
Distribution and Structure of the ReservoirDeposit 
Origin of Bitumen and Heavy Oil 
Tar Sand Structure 
Tar Sand Properties 

CHEMISTRY AND PHYSICS OF NATURAL BITUMEN AND HEAVY OIL 
Character 
Composition 
Chemical Composition and Chemistry 
Properties 

GEOLOGY AND MINERALOGY OF NATURAL BITUMEN AND HEAVY OIL RESERVOIRS 
Geology and Mineralogy of Natural Bitumen and Heavy Oil Reservoirs 
Permeability and Porosity 
Mineralogy 
Bitumen Saturation 

MINING TECHNOLOGY FOR NATURAL BITUMEN AND HEAVY OIL 

415



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Mining Technology for Natural Bitumen and Heavy Oil 
Oil Mining 
Open Pit Mining 

EXTRACTION TECHNOLOGIES FOR NATURAL BITUMEN AND HEAVY OIL 
Enhanced Oil Recovery 
Chemical Methods 
Thermal Methods 
Hot Water Process 
Other Processes 
Environmental Aspects 

UPGRADING AND REFINING OF NATURAL BITUMEN AND HEAVY OIL 
Coking Processes 
Product Upgrading 
Other Processes 
The Future 

PEAT AND PEATLANDS 
Concepts of Peat and Peatland 
Reserve and Distribution of Global Peat 
Peat Formation and Development 
Classification on Peat and Peatland 
Peat Compositions and Chemical and Physical Properties 
Exploitation And Utilization of Peat 
Peatland Utilization 
Environmental Impacts of Peatland Exploitation 
Other Research into Peat and Peatlands 

CLASSIFICATION OF PEAT AND PEATLAND 
Characteristics of peat and peatland 
The main components of peat 
Composition of peat-forming plants 
Peat stratigraphy 
Classifications systems 

CONDITIONS OF PEAT FORMATION 
Geological and Geomorphic Factors 
Hydrological Factors 
Soil Conditions 

PHYSICAL AND CHEMICAL PROPERTIES OF PEAT 
Physical properties of peat 
Chemical properties of peat 
Physiochemical properties of peat 
Peat properties in some countries of the world 

THE GLOBAL DISTRIBUTION OF PEAT 
Distribution Pattern of Global Peatland 

CUTTING AND PROCESSING OF PEAT 
Peat accumulation 
Assessment of peat layers 

416



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Harvesting of peat 
Energy use of peat 
Conversion 
Non-energy use of peat 
Environmental aspects of peat extraction and removal 

ENVIRONMENTALLY-FRIENDLY ALTERNATIVES TO PEAT 
Peat as growing medium 
Composting 
Peat as a bedding material of animals 
Cleaning of waste waters 
Biological air purification 
Oil absorbing peat 
Activated carbon 
Peat balneology 
Peat textiles 
Other potentialities 

ENVIRONMENTAL AND ECOLOGICAL ASPECTS OF PEAT CUTTING AND REMOVAL 
Impacts into watercources 
After use of cutover areas 

NUCLEAR ENERGY MATERIALS AND REACTORS 

NUCLEAR PHYSICS 
Fundamental Concepts 
Atomic Structure 
Radioactivity 
Binding Energy 

NUCLEAR INTERACTIONS 
Neutron Interactions 
Nuclear Cross Sections 
Neutron Scattering and Capture 
Neutron Moderation 
Fission and Fusion 

NUCLEAR REACTOR THEORY 
Neutron Diffusion Characteristics 
Neutron Diffusion Equation 
One Group Reactor Equation 
Reactor Equation Applications 
Neutron Flux and Power 

NUCLEAR REACTOR DESIGN 
Basic Principles 
Basic Theory 
Neutron Energy Production 
Fast Fission and Resonance Absorption 
Neutron Leakage 
Output Enhancement 
Reactor Configuration 

417



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

NUCLEAR REACTOR KINETICS 
Reactor Kinetics 
Reactor Operation 
Critical Conditions 
Nuclear Reactor Startup 

REACTIVITY CHANGES 
Introduction 
Fission Product Effects 
Fuel Effects 
Temperature Effects 

NUCLEAR POWER PLANTS 

PRESSURIZED WATER REACTORS 
General Configuration 
Core Arrangement 
Fuel Characteristics and Management 
Heat Transport 
Steam Cycle 
Operational and Safety Aspects 

BOILING WATER REACTORS 
General Configuration 
Core Arrangement 
Fuel Characteristics and Management 
Heat Transport 
Steam Cycle 
Operational and Safety Aspects 

ADVANCED GAS COOLED REACTORS 
General Configuration 
Core Arrangement 
Fuel Characteristics and Management 
Heat Transport 
Steam Cycle 
Operational and Safety Aspects 
Safeguards and Future Prospects 

LIGHT WATER GRAPHITE REACTORS 
Introduction 
General Configuration 
Core Arrangement 
Fuel Characteristics and Management  
Heat Transport 
Steam Cycle 
Operational and Safety Aspects 
Engineered Safeguards and Safety Aspects 

HIGH TEMPERATURE GAS COOLED REACTORS 
General Configuration 
Core Arrangement 
Fuel Characteristics and Management 

418



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Heat Transport 
Steam Cycle 
Operational and Safety Aspects 

RADIATION, NUCLEAR CYCLES AND NUCLEAR WASTE 

RADIOACTIVE WASTES, ORIGINS, CLASSIFICATION AND MANAGEMENT 
Radioactivity and Radioactive Wastes 
Categories Of Radioactive Wastes 
Radioactive waste management and disposal options 

NUCLEAR REACTOR OVERVIEW AND REACTOR CYCLES 
Nuclear Reactors and an Overview of Nuclear History 
Nuclear Reactions 
Nuclear Reactors and Nuclear Reactor Development 
Commercial Reactor Types 
Reactor Cycles 

THE NUCLEAR REACTOR CLOSED CYCLE 
The Closed Nuclear Cycle 
Uranium Mining, Processing, Refining 
Conversion to UF6 
Enrichment 
Depleted Uranium 
Fuel Fabrication 
Reactor Operation, Maintenance Wastes, and Spent Fuel 
Spent Fuel Interim Storage, Prior to Reprocessing or Disposal 
Fuel Reprocessing, Fuel Re-cycling and Advanced Reactors 

PIPELINE ENGINEERING 

PIPELINE OPERATIONS 
Pipeline Operation 
Gas Pipeline Operation  
Liquid Pipeline Operation  

ENERGY CARRIERS AND CONVERSION SYSTEMS WITH EMPHASIS ON HYDROGEN 
Energy Resources 
Proposed Systems and the Elementary Technologies 
Metal Hydrides and Hydrogen 
Safety 

PRELIMINARIES OF HYDROGEN ENERGY SYSTEMS 
Introduction: From Fossil Fuel to Hydrogen 
Meaning of Water-splitting Technology 
Four Innovative Hydrogen Production Technologies 
Four Noble Hydrogen Conversion Systems 

PHYSICAL AND CHEMICAL PROPERTIES OF HYDROGEN 
Introduction 
Physical and Chemical Properties 

STATISTICS ON HYDROGEN PRODUCTION AND CONSUMPTION 
Statistics 

419



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

INTERNATIONAL PROGRAMS 
Hydrogen Production 
Hydrogen Storage and Transport 
Hydrogen Utilization 
Transition to Hydrogen Economy 
International Centre for Hydrogen Energy Technologies 

CULTURAL DEVELOPMENT AND THE KEY TECHNOLOGIES OF HYDROGEN ENERGY 
SYSTEMS- AN INTRODUCTORY REVIEW FOR THE BEGINNERS 

Formation of Hydrogen energy systems 
Review of Elemental Technologies 
Innovative WSS systems 
Hydrogen storage 
Fuel cells (FCs) 
Annotations 

HYDROGEN PRODUCTION FROM FOSSIL FUELS 
Steam Reforming of Natural Gas (Methane) 
Parted Oxidation (POX) of Hydrocarbons 
Coal Gasification 
Steam-Iron Process 
Thermal Cracking of Natural Gas (Methane) and Hydrocarbons 
Comparison of the Major Hydrogen Production Processes 

HYDROGEN PRODUCTION FROM WATER 
Direct Thermal Decomposition 
Thermochemical Cycles 
Electrolysis 
Photolysis (Photoelectrochemical Method) 
Mechano-catalytic Splitting 

THERMODYNAMICS OF WATER SPLITTING 
Introduction: Fundamentals 
Electrolysis of Water 
Thermochemical Water Splitting 

ALKALINE WATER-ELECTROLYSIS 
Structure of Alkaline Water Electrolyzers 
Advanced Water Electrolyzers 
High Temperature, High Pressure Operation 
Structural Materials 
System Design 
Control System 
Examples of Advanced Electrolyzers 
Cost of Alkaline Water Electrolysis 

SPE WATER ELECTROLYSIS AND STEAM ELECTROLYSIS 
SPE Water Electrolysis: Introduction 
High Temperature Steam Electrolysis (HTE) 

PHOTOVOLTAIC CELL-WATER ELECTROLYSIS SYSTEM 
Total System 
Requirements of Electrolyzer 

420



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Operation 

INNOVATIVE HYDROGEN PRODUCTION FROM WATER 
Definition of "Innovative Technology" 
Renewable Energy Resources 
Five Innovative Hydrogen Production Technologies 
Algae and Bacteria Hydrogen Systems 
Hydrogen Production from Biomass 

THERMOCHEMICAL CYCLES 
Thermochemical Cycles 

THERMOLYSIS 
Thermolysis and Direct Thermal Decomposition 

PHOTOCHEMICAL AND PHOTOELECTROCHEMICAL WATER SPLITTING 
Photoelectrochemical Approaches 
Photochemical and Photocatalytic Processes 

HYDROGEN FROM BIOMASS (1) 
Photobiological Hydrogen Production by Photosynthetic Microorganisms (Bacteria) 
Biological Hydrogen Production by Non-Photosynthetic Microorganisms 
Photobiological Hydrogen Production by Mixed Culture with Non-Photosynthetic Bacteria 

HYDROGEN FROM BIOMASS (2) 
Overall Scope 
Thermochemical Biomass Gasification 
Biomethanation 
Hydrothermal Gasification 

HYDROGEN SEPARATION AND HANDLING 
Separation and Purification of Hydrogen 
Hydrogen and Natural Gas Mixture 
Handling and Safety of Hydrogen 

SEPARATION AND PURIFICATION OF HYDROGEN 
Partial Condensation 
Absorption Methods 
Adsorption Methods 
Membrane Separation 
Separation by Metal Hydrides 

HYDROGEN AND NATURAL GAS MIXTURE 
Burner Combustion of Natural Gas Mixed with Hydrogen 
Hydrogen-Natural Gas Mixtures for Internal Combustion Engines 

HANDLING AND SAFETY OF HYDROGEN 
Safety Aspects of Gaseous Hydrogen 
Safety Aspects of Liquid Hydrogen 
Safety Aspects of Metal Hydrides 
Materials for Safe Handling 
Detection of Hydrogen and its Fires 
Basic Measures for Safe Handling 

HYDROGEN AS A TRANSPORT FUEL: PAST AND PRESENT USAGE 

421



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Historical Review of Efforts Leading to the Hydrogen-Fueled Engine 
Hydrogen As a Fuel 
Some Further Observations on Hydrogen Power in Various Modes of Transport 

VEHICLES WITH HYDROGEN-AIR FUEL CELLS 
Proton Exchange Membrane Fuel Cells 
Fuel Cell System 
Propulsion Configurations 
Systems with Onboard Reforming 
Fuel Cell and Fuel Cell System Efficiency 
Automotive Fuel Cell Technical Specifications: Status and Targets 
Prototype Fuel Cell Vehicles 

SOME INFORMATION ON THE HYDROGEN COMBUSTION PROCESS AND ROCKET 
PROPULSION SYSTEMS 

Hydrogen Combustion Data 
Space Rocket and the Hydrogen Fuel 
Design of Supersonic (Hypersonic) Aircraft 
An Experiment of Hydrogen/Oxygen Turbine for Power Plant 

HYDROGEN STORAGE 
Gas Storage in a Gaseous State 
Storage as Liquid Hydrogen 
Hydrogen Storage by Chemical Hydrides 

PRESSURIZED HYDROGEN STORAGE 
Pressurized Hydrogen Storage 
Safety Points 
Technical Development of Storage Vessels for Pressurized Hydrogen and Actual Examples 
of Pressurized Hydrogen Storage 
Web Sites for Reference 

HYDROGEN STORAGE BY CHEMICAL HYDRIDES 
Metalhydrides, Energy Storage, and Other Applications 
Hydrogen Storage by Using Organic Compounds, etc. 

HYDROGEN STORAGE BY GLASS MICROSPHERES AND OTHERS 
Activated Carbon 
Graphite Nanofibers and Carbon Nanotubes 
Glass Microspheres 
Zeolite 

HYDROGEN LIQUEFACTION 
Process of Refining Source Hydrogen 
Ortho-Para Conversion Method 
Liquefaction Process 

LIQUID-HYDROGEN STORAGE 
Insulation of Liquid Hydrogen Tank 
Selection of Liquid Hydrogen Storage Tanks by Purpose 
Type and Shape of Liquid Hydrogen Storage Facilities 
Carriers for Liquid Hydrogen Transportation 

HYDROGEN TRANSPORTATION 

422



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Hydrogen Transportation by Pipeline 
Batch Transportation of Hydrogen 
Ocean Transportation of Hydrogen 

TRANSPORTATION OF HYDROGEN BY PIPELINE 
Distinctive Features of Pipeline Transportation System 
Equipment Constituting Pipeline Transportation System 
Operation of Pipeline 

BATCH-SYSTEMS OF HYDROGEN TRANSPORTATION 
Pressurized Hydrogen Gas Batch Transportation System 
Liquid Hydrogen Transportation System 
Metal Hydride Transportation System 

OCEAN TRANSPORTATION OF HYDROGEN 
Liquid Hydrogen Property for Cargo 
Problems of Liquid Hydrogen Tankers 
Performance of Energy Transportation 

AMMONIA ENERGY SYSTEM 
Features of Ammonia Energy 
Tanker Transportation 
Ammonia Energy System 
Ammonia Direct Use 

ALCOHOL ENERGY SYSTEMS 
Feature of methanol Energy system 
Methanol Energy Systems 
Methanol Direct Use 

METAL HYDRIDES 
Hydrogen Storage Metal 
Properties of Hydrogen Storage Alloys 
Use of Hydrogen Storage Alloys 
Properties Required for Hydrogen Storage Alloys for the Practical Use 

PHYSICS OF METAL HYDRIDES 
The Stability of Hydrides 
Crystal Structures of Metal hydrides 
Examples of Crystal Structure of Ternary Hydrides 
The Relation between Crystal Structure and Thermodynamic Properties 
Electronic Properties of Ternary Hydrides 
Electronic Structures of LaNi5 and its hydride 

KINDS AND CHARACTERISTICS OF HYDROGEN STORAGE ALLOY 
Classification of Hydrogen Storage Alloys 
Characteristics of A2B Alloys 
Characteristics of AB Alloys 
Properties of AB2 Alloys 
Properties of AB5 Alloys 
Novel Materials 

METAL HYDRIDE AIR-CONDITIONING 
Alloys Used for Metal Hydride Air-Conditioning (heat pump, heat storage) 

423



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Theme of R&D for MH Heat Pump System 
Practical Applications 

METAL HYDRIDE BATTERIES 
General Background 
Battery Structure and Performances 
EV Application 

OTHER APPLICATIONS (ACTUATOR, HYDROGEN PURIFICATION AND ISOTOPE 
SEPARATION) 

Actuator 
Hydrogen Purification 
Isotope Separation 

FUEL CELL SYSTEMS 
Fuel Cell Structure and Principle of Operation 
History 
The Allure of Fuel Cells 
Fuel Cell Types 
Fuel Cell Power Generation Systems 
Lifetime 
Application Areas for Fuel Cells 

ELECTROCHEMISTRY OF FUEL CELL 
Principle of Electricity Generation by Fuel Cells 
Electricity Generation Characteristics of Fuel Cells 
Fuel Cell Efficiency 

REFORMING SYSTEMS FOR FUEL CELLS 
Steam Reforming of Hydrocarbon Fuels 
Fuel Processing System 

ALKALINE FUEL CELLS 
Background 
Cell Structure 
Features of Alkaline Fuel Cells 

PROTON EXCHANGE MEMBRANE FUEL CELLS 
Principle of Operation 
Construction 
Features 
System Configuration 
Fuel Cell Electric Vehicles 
Direct Methanol Fuel Cells 

PHOSPHORIC ACID FUEL CELLS 
Cell Structure 
Features of Phosphoric Acid Fuel Cells 
Cell Lifetime 
Plant Experiences 

MOLTEN CARBONATE FUEL CELLS 
Principle of Operation and Construction of MCFCs 
Electric Power Generation System 

424



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Power Generation Characteristics 
Gradation Phenomena 
Problems in MCFC Development 

SOLID OXIDE FUEL CELLS 
Cell Component Materials 
Cell Structure 
Applications 

POTENTIAL APPLICATIONS OF FUEL CELLS 
Commercial Applications 
Distributed Regional Installations 
Electric Utility Applications 
Industrial Applications 
Application in Mobile Power Sources 
Home-use Power Sources 
Emergency-use Power Supplies 
Integrated Hydrogen Energy System Combined with Renewable Energy Sources 

ENERGY STORAGE 
Types of Energy Storage, en Route from Resources to Utilization 
Transport and Conversion of Energy 
Technical and Economical Performance of Energy Storage Systems 
Thermal Energy Storage 
Mechanical Energy Storage 
Storage of Electrical Energy 
Storage of Chemical and Nuclear Energy 

INTRODUCTION AND CLASSIFICATION OF APPLICATIONS 

RATIONALE OF ENERGY STORAGE AND SUPPLY/DEMAND MATCHING 
Thermodynamic Considerations. Energy and Exergy (Availability) 
Cases 
Computational Tools 

STORAGE OF THERMAL ENERGY 
Methods of Thermal Energy Storage 
Sensible Heat Storage 
Thermal Stratification and its Capability to Store Exergy 
Phase Change Energy Storage 
Bond Heat Storage 
High Temperature Thermal Energy Storage 
Cold Storage 
Comparison of Storage System Types Including Economic Aspects 

STORAGE OF SENSIBLE HEAT 
Classification and Principles of Storage of Sensible Heat 
Solid Storage Materials 
Liquid Storage Materials 
Gaseous Storage Materials 
Applications 
Examples of Large Stores and Experience 
Small Water Stores 

425



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

High Temperature Thermal Storage, Regenerators (Cowper) 

STORAGE OF THERMAL ENERGY BY CHANGE OF PHASE 
Phase Change Thermal Energy Storage Systems 
The Thermodynamic Analysis of a Phase Change Thermal Energy Storage System 
Results 

BOND ENERGY 
Basic considerations and definitions 
Heat storage and heat transformation 
Examples of storage systems and applications 

MECHANICAL ENERGY STORAGE 
Characteristics, Efficiencies, Control and Economic Evaluation of Mechanical Energy Storage 
Systems 
Pumped Hydro Energy Storage 
Compressed Air Energy Storage (CAES) 
Flywheels and Super Flywheels 
Other Mechanical Energy Storage Applications 

COMPRESSED AIR ENERGY STORAGE 
Comparison of Energy Storage Technologies 
CAES Technology - World-wide Status 
Thermodynamics Aspects of CAES Technology 
Techno-economical Aspects of CAES Technology 
Turbo-machinery and Above-Ground Plant 
Below-Ground Reservoir 
Novel CAES Alternatives 

PUMPED WATER ENERGY STORAGE 
Matching Demand and Supply in Electrical Power Systems 
Types, Economic Considerations and Historical Development 
Characteristics of Pumped Water Storage Plants 
Main Components of Pumped Water Storage Plant 
An Example Pumped Water Storage Plant 
System Hydraulics 
Example Calculations 

FLYWHEELS AND SUPER-FLYWHEELS 
Applications 
Flywheel design 
Historical perspective of flywheel design 
Stress Analysis and Specific Energy Calculations of Flywheels 
Sample Solutions for Design Optimization of Flywheels 
Discussions of Design Optimization 

STORAGE OF ELECTRICAL ENERGY 
Batteries 
Capacitors 
Superconducting Inductive Coils 
SMES Coils and Batteries for Spinning Reserve 
Comparison of Electrical Energy Storage Techniques 

426



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

BATTERIES AND THEIR CHEMISTRY 
Secondary Batteries 
Battery Storage System 
Electric Vehicle Batteries 

SUPERCONDUCTING INDUCTIVE COILS 
Principle of Operation 
Importance of Energy Storage 
A Brief History of Superconductivity and SMES Systems 
General Structure of SMES Systems 
Application Areas of SMES Systems 
Advantages and Benefits of SMES Systems 
Examples of Practical Applications 
Design Considerations 
A Case Study 
Future of SMES Systems 

CAPACITIVE STORAGE 
Linear and Nonlinear Capacitors 
Capacitance Definitions for Linear Capacitors 
Capacitance definitions for nonlinear capacitors 
Charging of a capacitor as an RC circuit 
Discharging of a capacitor as an RCL circuit 
Energy storage capacitors 

SPINNING RESERVES 
Utility System as a Spinning Reserve 
Batteries 
Flywheel - Generator Combination as Spinning Reserve 
Superconductive Magnetic Energy Storage (SMES) 
Applications 
Future Perspective and Conclusions 

STORAGE OF CHEMICAL ENERGY AND NUCLEAR MATERIALS 
Storage of Energy in the Chemical Bond 
Alternative Pathways of Chemical Energy Utilization for Electricity Generation 
Issues Concerning Chemical Energy Storage 
Alternative Technologies: Future Outlook 
Chemical Energy Perspectives in Sustainable Development 
Energy Conservation 

STORAGE OF HYDROGEN 
Gaseous Hydrogen 
Liquid Hydrogen 
Slush Hydrogen 
Metal Hydrides 
Liquid Hydrides 
Cryogenic Adsorption 
Carbon Nanostructures 
Hydrogen Producing Systems 
Comparison among Storage Systems 

427



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

STORAGE OF FOSSIL FUELS (GASEOUS AND LIQUID) 
Storage of gaseous fossil fuels 
Storage of liquid fossil fuels 

STORAGE OF COAL: PROBLEMS AND PRECAUTIONS 
Methods of Coal Stacking 
Problems Faced in Coal Stacks 
Low Temperature Oxidation of Coal and Spontaneous Combustion 
Factors Affecting the Spontaneous Combustion of Coal 
Early Detection of Spontaneous Combustion in Stacks 
Measures to be taken against the Phenomenon 
Measures to be taken against Fires 

STORAGE OF RADIOACTIVE MATERIALS 
Radioactivity and Fission 
Storage of Fuel 
Transportation of Radioactive Materials 
Volume Reduction of Low Level Wastes 
Solidification 
Radioactive Materials Produced in Nuclear Reactors 
Fuel Waste 
Controlled Release of Waste 
Long Term Storage of Solid Wastes 

ENERGY TRANSPORTATION 
Energy Distribution System and Network 
Modes of Energy Transportation 
Transportation of Hydrogen 
Environmental Issues 
Safety Issues of Energy Transportation 
Energy Transportation in the Twenty-First Century 

PROCESSING OF PRIMARY AND SECONDARY FUELS: PERSPECTIVE ON PETROLEUM 
REFINING 

Types of Refineries 
Types of Crude Oil to be processed. 
Refinery Process 
Major Separation Processes used to Produce Primary Fuels from Crude Oil 
Major Conversion Processes for Upgrading Primary Fuels into Secondary Fuels 
Refining Products 
Refinery Operation 
Future of the Petroleum Refining Industries 
Natural Gas Processing 

ELECTRICAL ENERGY SYSTEMS 

HISTORY OF ELECTRIC ENERGY SYSTEMS AND NEW EVOLUTION 
Introduction: Electrical Energy 
History and Recent Progress of Electric Motors and Generators 
History and Recent Progress of Electric Power Generation 
History and Recent Progress of Electric Power Systems and Their Utilization 
Distributed Generation - the New Tendencies 

428



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ELECTRICAL POWER GENERATION 
Electromechanical Basis of Electric Machines 
Synchronous Machines 
Excitation System 
Governors and Speed Control 
Induction Generators 
Protection of Electric Machines 

COMPONENTS AND SUBSTATIONS FOR ELECTRICAL TRANSMISSION AND 
DISTRIBUTION SYSTEMS 

Capacitors and their Applications 
Cables in Electrical Energy Systems 
Transformers: Types, Design and Performance 
Transformer Audible Noise and Vibrations 
Transformer Substations 
Integrated Substation Protection (Relaying) and Control 
Safety and Grounding 

ELECTRIC POWER TRANSMISSION 
Power Transmission 
Overhead Power Transmission 
Underground Power Transmission 
Ultra High Voltage Power Transmission 
High Voltage Direct Current Power Transmission 
Cryogenic Power Transmission 
Environmental Considerations 

TRANSMISSION AND INTERCONNECTION NETWORKS 
Role of Transmission and Interconnection Networks 
History of the Development 
Constitution of Networks, Equipment, Structures 
Technical Choices 
Planning Methods 
Planning Tools 
Changes in the Rules of the Game: The responsibility of power Systems Developers 

NIKOLA TESLA AND THE GLOBAL PROBLEMS OF HUMANKIND 
The Life and Work of Nikola Tesla 
Tradition and Knowledge 
Global Problems of Humankind Today 

SOLAR ENERGY CONVERSION AND PHOTOENERGY SYSTEM 

SOLAR RADIATION ENERGY (FUNDAMENTALS) 
Energy Emitted by the Sun 
Sun-Earth Geometry - Time 
Sun Geometry Perceived by an Observer - Radiation at the Top of the Atmosphere 
Concepts of Scattering and Absorption - Terrestrial Radiation 
Radiative Transfer in the Atmosphere - Spectral Distribution of the Radiation 
Radiative Components at Ground Level 

PHOTOVOLTAICS 
Introduction 

429



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

What We See Today 
History 
Photovoltaic Generation 
The Solar Resource 
Photovoltaic Applications 
Technology 
The Future of PV 

LOW TEMPERATURE SOLAR COLLECTORS 
Low Temperature Solar Collectors 
Thermal Analysis of Collectors 
Performance of Solar Collectors 
Solar Collector Applications 

MEDIUM TEMPERATURE SOLAR CONCENTRATORS (PARABOLIC TROUGHS 
COLLECTORS) 

Parabolic-trough Collectors: Working Principle and Components 
Optical, Thermal and Geometrical Losses in a Parabolic-trough Collector 
Energy Flow and Thermal Energy Delivered by a Parabolic-trough Collector 
Design of Solar Fields with Parabolic-trough Collectors 
Different Ways to Couple a Parabolic-trough Solar Field with an Industrial Process 
The Direct Steam Generation Technology 
Thermal Energy Storage Systems for Parabolic-trough Collectors 
Electricity Generation with Parabolic-trough Collectors 

SOLAR PONDS 
What is a Solar Pond? 
The Design and Performance of Solar Ponds 
Experimental and Demonstration Solar Ponds 
Applications of Solar Ponds 
State of the Art and Future Directions 

PHOTOSYNTHETIC MICROORGANISMS AND VALUABLE PRODUCTS 
Introduction 
Factors Affecting Photosynthetic Microorganisms 
Photobioreactors 
Biomass and Product Recovery 
Industrial Applications 

SOLAR PHOTOCATALYSIS AND WATER TREATMENT: DEXTOXIFICATION AND 
DISINFECTION 

Fundamental Parameters in Solar Photocatalysis 
Factors Affecting Solar Photocatalysis 
Solar Photocatalytic Degradation of Contaminants 
Solar Photocatalytic Disinfection of Water 

MATHEMATICAL MODELS OF SOLAR ENERGY CONVERSION SYSTEMS 
Introduction 
Properties of Radiation Fluxes 
Concentration of solar radiation 
Photothermal Conversion 
Photovoltaic Conversion 

430



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Photochemical Conversion 
Conclusion 

PETROLEUM ENGINEERING - DOWNSTREAM 

SURFACE PETROLEUM OPERATIONS 
Introduction 
Gas-Oil Separation 
Emulsion Treatment and Dehydration of Crude Oil 
Desalting of Crude Oil 
Stabilization and Sweetening of Sour Crude Oil 
Conclusions 

NATURAL GAS PROCESSING 
Introduction 
Description of a Natural Gas Processing Plant: An Overview 
Sweetening of Sour Natural Gas 
Gas Dehydration 
Recovery and Extraction of NGL 
Natural Gas Liquid (NGL) Fractionation 
Conclusion 

FUTURE TECHNOLOGY IN HEAVY OIL PROCESSING 
Introduction 
Description of Processes for Upgrading of Heavy Petroleum 
Comparison of Technologies 

RENEWABLE ENERGY SOURCES CHARGED WITH ENERGY FROM THE SUN AND 
ORIGINATED FROM EARTH-MOON INTERACTION 

Biomass as an Energy Source 
Wind Energy 
Wave Energy 
Temperature Differences in the Ocean and Between Ocean and Air as Energy Source 
Tidal Energy 

ENERGY FROM BIOMASS 
Biomass 
The Biomass and Bioenergy System 
End-use Patterns of Biomass and Bioenergy Use 
Biofuels 
Biomass Resources 

DIRECT COMBUSTION OF BIOMASS 
Background 
Fundamentals of Biomass Combustion 
The Nature of Biomass Solid Fuels 
Fuel Preparation 
Combustion Products from Biomass 
Gaseous and Liquid Fuels Derived from Biomass 
Emissions Control 
Biomass Combustion Systems - Performance and Economics 

THERMOCHEMICAL CONVERSION OF BIOMASS 

431



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Pyrolysis Fundamentals 
Pyrolysis Process Technology 
Gasification Technologies 

WIND ENERGY 
History of Wind Application 
Wind Energy for Electrical Power Production 
Trends and Prospects of Wind Power Application for Vessels Propulsion. 
Wind Turbine Technology 
Hybrid Systems 
Environmental Aspects 
Legal Aspects 
Economics of Wind Systems 
International and National Activity 

GENERAL CHARACTERISTICS AND METEOROLOGY OF WIND 
Wind Distribution 
Eolian Features 
Biological Indicators 
Anemometers 
Wind Direction 
Energy and Power of Wind 
Wind energy classification 
The Effect of Site Wind Characteristics on Energy Production of Wind Turbines 
Wind Conditions 
Siting for Wind Turbines 

FUNDAMENTALS OF ENERGY EXTRACTION FROM WIND 
Forces Arising when Wind Flows Over an Airfoil 
Power Carried Over by the Wind and Extracted by the Wind Wheel 
Types and Operating Characteristics of Wind Rotors 
Wind Turbine Design and Output 

WIND MILLS WITH HORIZONTAL AND VERTICAL SHAFT 
General Considerations 
Development of Large Horizontal-Axis Systems 
Development of Vertical-Axis Systems 
Control Systems 
Aerodynamics 
Structural Dynamics 
Fatigue and Failure Analysis 

WIND INSTALLATION FOR WATER PUMPING, AUTONOMOUS AND GRID-
CONNECTED POWER PRODUCTION 

Agricultural Applications 
Stand-alone and Wind/diesel Hybrid Systems 
Water Pumping 
Wakes and Clusters 
Siting Large Wind Machines 
Siting Small Wind Machines 

ECONOMICS OF WIND INSTALLATIONS 

432



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

General Considerations 
Economics of Wind Energy for Utilities 
Economics of Wind Energy for Small Applications 

WIND INSTALLATION AND THE ENVIRONMENT 
Acoustics 
Electromagnetic Interference 
Aesthetic 
Land Use and Soil Disturbances 
Biophysical 
Environmental Conditions 

NATURAL TEMPERATURE DIFFERENCES AS AN ENERGY SOURCE 
Temperature Differences in the Ocean and Between Air and Water. 
Extracting Work from the Ocean Heat Reservoir 
OTEC By-products and Deep Ocean Water Applications 
Environmental Issues of the Exploitation of Ocean Thermal Energy 
Ocean Thermal Energy: Costs and Economic Value 
Ocean Thermal Energy Perspectives 

TEMPERATURE DIFFERENCES IN THE OCEAN AT LOW LATITUDE AND BETWEEN SEA 
OR RIVER WATER AND AIR AT HIGH LATITUDES 

Thermal Energy Accumulation  
Estimates of Ocean Thermal Energy Stocks 
OTEC Using Industrial Water 
Cold Deep Ocean Water Application 
Temperature Differences at High Latitudes 
Temperature Differences Between Warm Ocean and Iceberg 
Temperature Differences Between DOW and Hydrothermal Vents 

SCHEMES AND CYCLES FOR OCEAN TEMPERATURE DIFFERENCES UTILIZATION 
Background 
Technical Limitations 
OTEC and the Environment 
Engineering Challenges 
Open Cycle OTEC 
The 210 kW OC-OTEC Experimental Apparatus 
Design of a Small Land-Based OC-OTEC Plant 
Closed Cycle OTEC 
Design of a Pre-Commercial Floating Hybrid-OTEC Plant 
Potential Sites 
Economic Considerations and Market Potential 
Hydrogen Production 
Externalities 

SCHEMES AND CYCLES OF AIR/WATER TEMPERATURE DIFFERENCES UTILIZATION 
Classification of Converters 
Main Schemes of Converters 
Theoretical Aspects 
Practical Aspects 

ECONOMICS OF NATURAL TEMPERATURE DIFFERENCES UTILIZATION 

433



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Basis of Assessment 
Market 
Opportunity 
Status of Technology 
Other Factors 
Case Study 

ENVIRONMENTAL ISSUES OF NATURAL TEMPERATURE DIFFERENCES UTILIZATION 
Review of the OTEC and AWTEC Potential Markets and Development Foresight 
Review of the Main Environmental Characteristics of the Potential OTEC Plants Sites 
Review of OTEC and AWTEC Plants Features of Main Concern for the Environment 
Impacts of OTEC Facilities Water Discharges. Theoretical and Experimental Results 

WAVE ENERGY 
Waves Origin 
Energy of Wind Waves 
Methods of Wave Energy Extraction 
Application of Wave Energy 
Wave Energy Converters Classification 

WAVE MOTION PHYSICS AND ENERGY POTENTIAL 
Linear Wind Waves 
Nonlinear Wind Waves 
Wave Energy Resources 

PRINCIPLES OF WIND WAVE ENERGY EXTRACTION 
General Equations 
Principles of Wave Energy Extraction 
Principles of Design for Wave Energy Extraction 
Types of Processes and Working Tools for Wave Energy Extraction 
Detailed Analysis of Working Tools Design 

PROPOSED SYSTEMS FOR WAVE ENERGY CONVERSION 
General Considerations 
Designs that Use Periodic Alteration of Water Level in a Point of a Relatively Stabilized 
Body 
Designs that Use the Difference of Phases of Water Levels in Spatially Spread Points 
Designs that Use the Phases of Hydrostatic Pressure Difference in Spatially Spread Points 
Designs that Use the Phases Difference in Total Water Pressure in Spatially Spread Points 
Designs that Use Alteration of Total Pressure along a Relatively Stabilized Body 
Designs that Use the Slope of Wave Surface 
Designs for Wave Energy Concentration 
Designs Used for Conversion of Energy of Particles in a Wave 

ECONOMICS OF WAVE POWER PRODUCTION 
Economic Feasibility of Wave Power Devices 
Ways of Improving Economic Feasibility of WPP Plants 
Classification of Wave Power Devices by Consumers Requirements 
Analysis of Comparative Economic Efficiency of Wave Power Devices. 

ENVIRONMENTAL ASPECTS OF WAVE POWER 
General Aspects 
Wave Power Devices Environmental Features 

434



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Ways to Improve Wave Power Devices Friendliness 

TIDAL ENERGY 
Tidal Range 
The Energy of Ocean Tides 
Main Positive Features of Tidal Energy 
Projects of TPP 
Efficient Model of Tidal Energy Usage 
Economical Methods of TPP Construction 
Ecological Safety of TPP 
First in the World Industrial TPP Rance in France 
First in Russia Kislaya Guba TPP 
Projects of Global TPP in Russia 
Annapolis TPP and Projects of High-Capacity TPP in Fundy Gulf in Canada 
Construction of TPP in China 
TPP in Korea 
Project of High-Capacity TPP Severn in England 
Role of Tidal Energy in the World Energetics 

CHARACTERISTICS OF TIDAL ENERGY 
Tide Characteristics 
Tidal Energy in the World Oceans and Balance of Tidal Energy 
Energy Potential 
Diurnal Irregularity of Tidal Energy 
Inequalities within a Month of Tidal Energy 
Invariability of Monthly Mean Tidal Ranges 

HISTORICAL SKETCH, PERSPECTIVE AND CLASSIFICATION OF TPP SCHEMES 
Historical Perspective of Utilization of Tidal Power 
Classifications and Comparison of TPP Schemes 

SPECIFIC FEATURES OF TIDAL POWER PLANTS 
Specific Features of Site Selection 
Specific Features of Determination of TPP Capacity and Output 
Non-traditional Technologies of TPP Erection 
Longevity of TPP Materials and Structures in Oceanic Environment 
TPP Protection from Ice Effects in Northern Regions 

TIDAL POWER PLANT EQUIPMENT 
History of Turbine Optimization for TPP 
Straight-Flow Turbine 
Straight-flow “Straflo” Pilot Unit for the Annapolis TPP 
Bulb Turbine 
Rance TPP Bulb Unit 
Kislaya Guba TPP Bulb Unit with Step-up Gear and Cycle Generator 
Comparison of the “Straflo” Units and Bulb Units 
New Orthogonal Turbine for TPP 

ENVIRONMENTAL PROTECTION AND SOCIAL ASPECTS OF TIDAL ENERGY 
Studies of TPP Effect on Environment 
Assessment of Tidal Barrage Environmental Implications 
Change of Hydrological Regime at Tidal Barrages 

435



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Passage of Fish through Tidal Barrages 
Passage of Plankton through Tidal Barrage 
Effect of Tidal Power Plants on Bottom Community 
Studies of Silt in the Basin of Tidal Barrages 
Change of Water Salinity at Tidal Barrages 
Influence of Tidal Barrages on Ice Regime 
Results of 30 Year Ecological Studies at the First Commercial La Rance TPP 
Ecological Studies for a Large Tidal Barrage in England 
Main Environmental Advantage 
Social Significance of Tidal Barrages 
Global Significance of Environmentally Benign Tidal Barrages 

ECONOMIC ASPECTS OF TIDAL ENERGY 
Reasons for Rise in the Cost of TPP Construction (Historical Background) 
Inefficiency of Traditional Technology of TPP Construction behind Cofferdams 
Possibilities of Significant Reduction of TPP Costs, Using New Equipment 
Cost-effectiveness of TPP 
Economic Assessment of TPP Optimized Operation Regime in the Modern Power System 
Capital and Operating Costs of Modern TPPs 

FUTURE OF TIDAL POWER 
Comparison of Tidal Energy with Other Types of Ocean and River Energy 
The Role of Tidal Energy in the World Power Engineering 
Time to Construct TPPs 

THERMAL TO MECHANICAL ENERGY CONVERSION ENGINES AND REQUIREMENTS 
Introduction: Brief Historical Review 
General Information on Heat Cycles 
Combustion of Fuel 
Steam Engines and Machines 
Piston Engines 
Bladed Engines: Steam Turbines 
Gas Turbines 
Aircraft Gas Turbine Engines 
Space Engines 

CONVERSION SYSTEMS OF HEAT TO MECHANICAL ENERGY 

COMBUSTION PROCESS AND COMBUSTION PRODUCTS FOR DIFFERENT ORGANIC 
FUELS. EMISSION PROBLEM 

Industrial fuel 
Fuel combustion 
Organic fuels and problem of toxic combustion products 

HEAT TRANSFER IN ENGINES 
Fundamentals of the heat transfer theory 
Thermal protection of power plants 
Heat exchange apparatus 
Heat transfer enhancement 

FUNDAMENTALS OF THE HEAT TRANSFER THEORY 
Types of Heat Transfer 
Investigation Method of Heat Transfer 

436



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Differential Equations and Uniqueness Conditions 
Simplified Equations 
Transition from Laminar to Turbulent Flow 
Heat Transfer Coefficient and Friction Resistance 
Similarity and Modeling of Heat Transfer Processes 
Criterial Equations for Convective Heat Transfer in the Boundary Layer 
Criterial Equations for Convective Heat Transfer in Channels 
Heat Conduction Process 
Radiative Heat Transfer 

THERMAL PROTECTION OF POWER PLANTS 
Thermal protection methods. 
Porous cooling. 
Block cooling of surfaces 

HEAT EXCHANGE APPARATUS 
Purpose of Heat Exchangers 
Classification of heat exchangers 
Classification of recuperative heat exchangers 
Fundamentals of thermal calculation of heat exchangers 
Hydraulic calculation of heat exchangers 

HEAT TRANSFER ENHANCEMENT 
Statement of the problem 
Tubular heat exchangers with one-phase heat carriers 
Tubular Evaporative Heat Exchangers 
Tubular Condensers 

THERMODYNAMIC CYCLES OF RECIPROCATING AND ROTARY ENGINES 
The main kinds of reciprocating engines 
Work Done by a Working Fluid in the Cylinder of a Reciprocating Engine 
Working Process and Indicator Diagram of a Four-stroke Engine 
Working Process and Indicator Diagram of a Two-stroke Engine 
Main Concepts of Thermodynamics 
Main Distinctions Between Actual and Thermodynamic Cycles and Efficiency of a Cycle 
Carnot cycle 
Generalized Thermodynamic Cycle of Piston and Combined Engines 
Otto cycle 
Diesel cycle 
Trinkler cycle 
Comparative analysis of thermodynamic cycles of piston engines 
Combined internal combustion engines (CICE) 
Thermodynamic cycle of CICE with the impulse turbine 
Thermodynamic Cycle of CICE with Constant Pressure in Front of the Turbine 
Thermodynamic cycle of CICE with intermediate cooling of a working fluid 
Stirling cycle 
About the thermodynamic cycles of rotary internal combustion engines (ICE) 

THERMODYNAMIC CYCLES OF POWER AND TRANSPORT GAS TURBINE ENGINES 
Energy diagrams and main parameters of power, driving and transport GTE (GTU). 
Energy diagrams of the closed cycle 

437



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Energy diagrams and main parameters of combined GTU 

THERMODYNAMIC CYCLES OF AVIATION GAS TURBINE ENGINES 
Basic Types and Concepts of Air-breathing Turbojet Engines 
Ideal Air-breathing Turbojet Cycle 
Real TJE Thermodynamic Cycles 
Cycles of Combined Aviation Engines 

THERMODYNAMIC CYCLES OF DIRECT AND PULSED - PROPULSION ENGINES 
Cycles of Piston Engines of Internal Combustion. 
Jet Engines Using Liquid Oxidants 
Compressor-less Air-Breathing Jet Engines 
Pulsejet Engine. 
Cycles of Gas-Turbine Propulsion Systems with Fuel Combustion at a Constant Volume 

THERMODYNAMIC CYCLES OF ROCKET ENGINES 
Ideal cycle 
Cycle thermal efficiency 
Energy dissipation 
Losses into engine chamber 

NOISE PROBLEMS 
Physical fundamentals of noise and sound 
Effect of noise on the human being 
Norms on admissible level of environmental aircraft noise and noise of ground GTE 
Sources of a noise of AJE 
Tests for the definition of acoustic performances of GTE 
Factors, influencing to restriction of an air noise 
Acoustic influence of transport, problem of slackening of a noise 
Noise of power plants of a ground transport 
Vibroacoustic diagnostics 

PISTON INTERNAL COMBUSTION ENGINES 
General information 
Basic Concepts 
The working process of piston-type IC engines 
Brake power per liter and methods of engines boosting 
Concept of Performance Maps and Operating Modes of IC Engines 

STIRLING ENGINE 
Thermodynamics 
Variants in engine configuration 
The influence of the surroundings 
Engine characteristics and control 
Historical survey in brief 
The present and the future of stirling engines 

CONTINUOUS-COMBUSTION ENGINES 

GAS TURBINE ENGINES FOR MARINE AND ROAD TRANSPORT 
Requirements of the transport power plants 
Gas turbine development for marine and traffic transport 
Cycles and schemes of traffic and marine gas turbine 

438



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Design peculiarities of transport gas turbine units 
Problems and development outlooks of transport GT 

GAS TURBINE AND WIND TURBINE ENGINES FOR POWER STATIONS 
Gas Turbine Units and Combined Units on Liquid and (or) Gaseous Fuels 
Gas Turbine Units and Combined Units using Solid Fuel 
Gas Turbine Units on Nonconventional Power Sources 
Installations on Nuclear Fuel 
Influence of Power Gas Turbines and Combined Units on an Environment 
Wind Turbines 

GAS TURBINE AND WIND TURBINE ENGINES FOR MECHANICAL DRIVES 
Stationary gas turbine drive units 
Transport gas turbine and combined engines 
General features of transport gas turbine engines 
Engines for vessels 
Marine driving and auxiliary gas turbine units 
Combined marine installations with gas turbine engines 
Use of aviation gas turbine engines for marine vessels 
Ways of noise reduction of marine gas turbine engines 
Gas turbine engines for locomotives 
Gas turbine engines for wheel and track machines 
Wind turbines for mechanical drives 

SUPERSONIC AIRCRAFT ENGINES 
Turbojet engines for supersonic flight velocities 
Features of gas-turbine jets for high M 
Combined engines for supersonic flight velocities 
Supersonic and Hypersonic Air-feed Ramjet Engines 

LIQUID PROPELLANT ROCKET ENGINES 
LRE general information 
Main LRE parameters 
LRE structure and liquid rocket engine installations (LREI) schemes 
Historical reference 
LRE development tendencies 

SOLID PROPELLANT ROCKET ENGINES 
Historical information 
SPRE scheme and main units 
SPRE operation 
Parameter optimization, the approach and results 
Transient regime 
Service 
Development prospects 

PERIODIC - COMBUSTION GAS TURBINE ENGINES (UNITS) 
GTE of periodic combustion with three-valved and by two-valved chambers 
GTE of Periodic Combustion with One-Valved Chambers 
Efficiency of GTE of periodic combustion 

THE HYDROREACTING MARINE SOLID FUEL ROCKET ENGINES 
General information about hydroreacting marine solid fuel propulsion 

439



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Underwater apparatus propulsive quantities investigation 
Foundations of HRE classification 
Fuels and their requirements 
Description of the principal schemes of HRF engines 
Main engine’s and apparatus’ parameters correlation 
Thermodynamic calculation in HRE using HRF and its peculiarities 
The effective thrust notification 
Characteristics of HRE using HRF 
The HRE efficiency 

BASIC ELEMENTS (UNITS) OF ENGINES AND MACHINES 

TURBINES 
The common information on work of turbines of various types 
Multistage turbines 
Feature of a radial flow (centripetal) turbines 
Characteristics of turbines  
Steam turbines and steam turbine units  
Ways of increase of efficiency of steam turbine units  
Gas turbines and gas turbine units 
Multi-modular units with gas turbines 
Gas turbine units working on a closed thermodynamic cycle 
Combined units with steam and gas turbines 
Cooling of gas turbines 

COMPRESSORS 
Compressor Definition, Types of Compressors 
Basic equations for the gas dynamic compressor design 
Gas dynamic compressors design 
Blade (vane) and duct design 
Gas dynamic compressor performances, modeling and controlling 

COMBUSTOR CHAMBERS 
Gas Turbine Combustor and its application. 
Brief prehistory. 
Combustor arrangement in gas turbine system. 
Basic combustor components. 
Combustor operation and maintenance. 
Prospects of application of combustors. 

PISTON GROUPS 
Piston Construction Features of Different Engine Types 
Calculation of Thermal and Stress-Strain State of the Piston. 
Calculation of Thermal and Stress-Strain State of a Ring. 
Strength Calculation of a Piston Pin 

REDUCTION GEARS 
Reduction Gears of air jet engines and helicopter turboshaft engines 
Reduction Gears of ship turbines 
Reduction gears of piston aircraft engines 

NOZZLES OF AIR-BREATHING TURBOJETS 
General features of flow in nozzles 

440



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Basic Parameters of Nozzles 
Subsonic exhaust units 
Exhaust units for supersonic flight velocities 
Adjustable exhaust units 
Exhaust Units with Thrust Reversal 
Nozzles with thrust vectoring function 
Nozzles of hypersonic jet engines 

CONTROL AND FUEL FEED SYSTEMS 
Classification of control systems and short history of their development 
Control and fuel feed systems in piston engines with compression ignition (diesel engines) 
Control and fuel feed systems in piston engines with forced ignition (gasoline engines) 
Control and fuel feed systems in gas turbines 

LUBRICATION SYSTEMS 
General information on friction and lubrication 
Aviation oils, requirements and service properties 
Purpose, structure and functioning of oil systems 
Kinds of lubrications of aircraft engines friction units. Scavenging of heat by oil and 
required oil circulation 
Friction and lubrication of ball and roller bearings in aviation GTEs 
One-shot lubrication system of a GTE with short service life 
Sealing of GTE rotor support bearings oil chambers 
Lubrication and cooling of plain bearings 
Circulation of oil and capacity of a lubrication system of aircraft GTEs 
The schemes of lubrication systems and systems of aircraft GTEs breathing 
Peculiarities of maintenance of aircraft GTEs OS 
Compressor station and GPA: oilsupply systems, oil cleaning machines and system of oil 
cooling 
Lubrication systems of PE 

HEAT EXCHANGERS 
Heat exchanger role in gas turbine units 
Types of heat exchangers. Principle of operation 
Heat exchanger pressure drop influence on the efficiency and the capacity of gas turbine 
installations 
Heat exchanger pressure drop 
Heat transfer surface types of heat exchangers 
Heat transfer through heat transfer surface 
Design of recuperative- type heat exchangers 
Design of regenerative - type heat exchanger 
Temperature expansion compensation system 
Fouling problem 

ENERGY POLICY 
Introduction: An Historical Review 
Global Energy Markets 
What is Energy Policy? 
Energy Planning, Policy Instruments, and Constraints 
Social Costs of Energy Use 
Energy Policy and Natural Monopolies: The Electricity Industry 

441



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Energy Policy and the Environment 
The Economic Effects of Energy Taxes 
Policy for Renewable Energy Technologies 
Energy Conservation and Energy Efficiency 
Policies for Sustainable Energy Supply 

PLANNING AND THE GEOPOLITICS OF ENERGY 

ENERGY SECURITY : PAST ACCOMPLISHMENTS, EMERGING CHALLENGES 
Evolution of the Oil Markets 
Institutional Security Framework 
Current State of Oil Security 
Future Oil Security Needs 
Strategic Initiatives to Enhance Security 
Impact on Sustainable Development 

ENERGY PLANNING AND POLICIES FOR SUSTAINABLE DEVELOPMENT 

ENERGY RESOURCES ASSESSMENT 
World Energy Reserves and Resources: Summary 
Oil 
Natural Gas 
Coal 
Uranium 
Renewable Energy Resources 

ENERGY DEMAND AND SUPPLY ELASTICITIES 
Competitive Markets 
Supply Functions 
Supply Elasticities 
Using Elasticities to Forecast Supply 
Energy Demand 
Energy Demand Elasticities 
Effect of Supply Disruption on Energy Prices 
Demand Elasticities - Elastic Versus Inelastic 
Forecasting with Demand Elasticities 
Effect of Energy Environmental Taxes 
Creating Demand Functions from Elasticities 
Elasticities and Monopolies 

PROJECTING ENERGY TRENDS INTO THE 21TH CENTURY 
Energy-Evaluation Systems 
The World Energy Projection System (WEPS) 
Energy Consumption Projections 
Fuel Shares Projections 
Oil Price Projections 
Past Forecasting Errors 
Beyond Numbers 

ENERGY MARKETS AND PRICING POLICIES 
Oil 
Coal 
Electricity 

442



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ECONOMIC INSTRUMENTS 
Internalizing Externalities 
Economics of Emission Control 
The Taxation Approach 
Applications 
Tradable Permits 
Types of Tradable Emission Permits 
Combined Taxes and Permits 
Applications 
Efficiency of Economic Instruments 
Social Welfare Aspects of Economic Instruments 
Practical Experience 

ENERGY-ECONOMY INTERACTIONS 
Historical Perspective 
Energy Use and Economic Structure 
Energy Prices 
Developing Countries 
Energy Outlook 

ENERGY PLANNING AND MANAGEMENT: METHODOLOGIES AND TOOLS 
Introduction: the Context and Rationale of Energy Planning and Management 
Energy Supply Planning and Management: Methodologies and Tools 
Energy Demand Planning and Management: Methodologies and Tools 

ENERGY POLICIES AND DEVELOPMENT OPTIONS, AND THEIR IMPACTS 

GOVERNMENT ENERGY POLICY IN A GLOBAL CONTEXT 
How Effective are Government Energy Policies? 
Government Energy Policies 

ENERGY POLICY AND ECONOMIC DEVELOPMENT: CHALLENGES AND RESPONSES 
Introduction: Energy and Economic Development 
Evolving Energy Policies in Developing Countries 
The Energy Supply Sectors 
Electricity 
Energy Efficiency 
The Issue of "Access" 

ENERGY EFFICIENCY AND ENERGY POLICY 
Why Energy Efficiency Matters 
The Electricity Supply Industry (ESI) 
A Brief History of Energy Conservation in North America 
The Birth of Incentivized Energy Conservation Programs 
What is the Potential for Energy Conservation? 
Market Failure and Energy Efficiency Standards 
How Much Energy Conservation is too Much? 
Cost-Effectiveness of Energy Conservation Efforts 
Policy and Regulatory Options 
The Demise of Regulatory-Driven Energy Conservation 
Market Transformation: The Latest Panacea 
New Policies for the Restructured Business Environment 

443



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

THE CHANGING ROLE OF FUEL SWITCHING: IMPLICATIONS FOR ENERGY POLICY 
AND ANALYSIS 

The Fundamentals of Fuel Switching in Power Generation 
The Changing Role of Fuel Switching: A Brief History 
Fuel Switching in the Literature and Directions for Future Research 
Energy Policy and Fuel Switching 

STRATEGIES FOR THE ADOPTION OF RENEWABLE ENERGY TECHNOLOGIES 
Background 
Electricity Industry Restructuring 
Market Impediments Facing Renewables 
Current International Drivers for Renewables 
Successful Strategies 
Trends and Unresolved Issues 
Requirements for Successful Transition to Renewables Based Energy Systems 

THE ROLE OF NUCLEAR ENERGY IN WORLD ENERGY POLICIES 
Some History 
Nuclear Power Today 
Some Arguments Pro and Con 
Scenarios for the Future 

THE SWITCH TO LESS ENERGY-INTENSIVE INDUSTRY 
Economic Development and Energy Input 
Structural Analysis for Energy Intensity 
Policy for Low Energy Consumption Economy 

IMPACTS OF ENERGY TAXES AND SUBSIDIES 
Taxes on fossil fuels 
Fossil fuel subsidies 
Alternative Policies 

IMPACTS OF CARBON TAXES 
The Theory of Carbon Taxes 
Economy Level Studies 
International Repercussions 
International Tax Harmonization 
Modifications to Standard Assumptions 

DIRECT SOLAR ENERGY 
Solar Radiation 
Solar Thermal Conversion 
Solar Photovoltaic Conversion 
Other Solar Technologies 
Solar Energy Storage 
Environmental Impacts of Solar Energy 
The Way Forward 

SOLAR THERMAL ENERGY CONVERSION 

SOLAR DRYING - A TECHNOLOGY FOR SUSTAINABLE AGRICULTURE AND FOOD 
PRODUCTION 

Drying Fundamentals 
Sun vs. Solar Drying 

444



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Types of Solar Dryer 
Solar Dryers in Practice 
Performance Evaluation of Solar Dryers 
Designing Solar Drying Systems 
Non-technical Factors 
Prospects and Future Developments 

OIL AND NATURAL GAS 
History and Fundamentals of Oil and Natural Gas 
Exploration for Oil and Natural Gas 
Petroleum Refining and Petroleum Chemistry 
Natural Gas 
Environmental Aspects of the Petroleum Industry 
Oil and Natural Gas Markets 

THE RELIABILITY OF OIL AND GAS RESERVATION DATA 
Reserve Definition 
Comparison of Public Data 
Reserve Revision by Field 
World Assessments by the US Geological Survey 
Factors Causing Reserve Revisions 
Future Production 
Consumption 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

445



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENCYCLOPEDIA OF ENVIRONMENTAL AND ECOLOGICAL SCIENCES, 
ENGINEERING AND TECHNOLOGY RESOURCES  
 

ENVIRONMENTAL TOXICOLOGY AND HUMAN HEALTH 
Environmental Exposure 
Toxic Chemicals in the Environment 
Biological Agents in the Environment 
Occupational Exposure 
Risk assessment and Risk Management 
Ecotoxicology 

HEALTH EFFECTS FROM EXPOSURE TO ACUTE LEVELS OF INDUSTRIAL CHEMICALS 
What is Acute Toxicity? 
Occurrence of Acute Poisonings in Industries 
Non-regular Work as a Causative Factor of Acute Poisoning  
Occupational Exposure Limits and Acute Effects  
Acute Exposure Guidelines 
Acute Toxicity of Dioxins  

HEALTH EFFECTS FROM EXPOSURE TO CHRONIC LEVELS OF INDUSTRIAL 
CHEMICALS 

Definition of Chronic Toxicity 
Specific Toxicity or Target Organs of Chemicals  
Cases of Chronic Occupational Poisoning 
Prevention  

CONTROL STRATEGIES 
General Principle 
Strategies in Occupational Health 
Strategies in Environmental Health  

CASE STUDY OF AIR POLLUTION EPISODES IN MEUSE VALLEY OF BELGIUM, 
DONORA OF PENNSYLVANIA, AND LONDON, U.K. 

Meuse Valley Episode 
Donora Episode 
London episode 

CASE STUDY OF THE BHOPAL INCIDENT 
Background 
Literature review 
Epidemiologic Study 
Results  
Interpretation 

MINAMATA DISEASE IN JAPAN 
Outbreak of Minamata Disease 
Investigation of Cause of Minamata Disease in Two Areas 
Medical Aspects of Minamata Disease 
Measures to Control Mercury Pollution 
Estimating Exposure in Consumption of Seafood and Risks of Mercury Poisoning 
Relief of Minamata Disease Victims 

MERCURY-CONTAMINATED GRAIN IN IRAQ 

446



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Epidemic of Mercury Poisoning in Iraq 
Clinical Features of the Iraq Methylmercury Poisoning by Fungicide 
Prenatal Exposure in Iraq 
Treatment and Prognosis 
Dose-Response Relations in Iraq Methylmercury Poisoning 
Solution to the Mercury Pollution by Mercurial Pesticides 

PEDIATRIC LEAD POISONING OF RESIDENTIAL ORIGIN 
Plumbing as a Source of Poisoning 
Lead Paint  
Health and Developmental Effects of Lead  
Diagnosis of Lead Poisoning 
Screening for Lead Poisoning 
Prevalence of Childhood Lead Poisoning  
Treatment of Lead Poisoning 
Recurrences of Lead Poisoning 
Prevention of Lead Poisoning 
Detecting Lead Paint  
Children are Especially Vulnerable 
Individual Susceptibility 
Lead and Nutrition 
Exposure of Children to Lead Paint 
Remediation of Lead Paint Hazards 
Societal and Legal Responses 

INSECTICIDES 
Organophosphate insecticides 
Carbamate Insecticides 
Pyrethroid Insecticides 
Organochlorine Insecticides 
Other Insecticides 

HERBICIDES 
Chlorophenoxy Herbicides 
Triazine Herbicides 
Acetamide Herbicides 
Phenylurea Herbicides 
Glyphosate 
Bipyridilium Herbicides  

RODENTICIDES 
Fluoroacetate Derivatives 
Thiourea Rodenticides 
Bromethalin 
Vitamin D-Based Rodenticides 
Norbormide 
Scilliroside 
Alpha(a )-Chlorohydrin  
Thallium 
Yellow Phosphorus 

447



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Zinc Phosphide  
Strychnine  
Anticoagulant Rodenticides 

VIRUS-INDUCED DISEASES 
Viruses Which Affect Humans Indirectly  
Viruses Affecting Humans Directly 
Viruses Associated with Cancers 
Viruses Associated with Major Epidemics 
Insect-Borne Diseases 
Other Viruses 

FUNGUS AND ACTINOMYCETE-INDUCED DISEASES 
Fungal Infections 
Allergic Fungal Diseases 
Intoxication by Mycotoxins 

CASE STUDY OF LYME DISEASE 
First Case Report of Lyme Disease in East Asia 
Epidemiology 
Causation 
Clinical Manifestations 
Diagnosis 
Treatment and Prevention 

CASE HISTORY: EBOLA HEMORRHAGIC FEVER IN ZAIRE, 1995 
Part I: A Chronological Account 

Detection  
Diagnosis  
Background on Filoviral Diseases  
Genetic characterization of the 1995 isolate of Ebola virus 
Mobilization of an International Outbreak Response 
Providing Medical Care to EHF Patients 
Disseminating Disease Prevention Information to the Local Population 
The Epidemiological Investigation  
The Search for the Zoonotic Host of Ebola Virus  

Part II: Lessons Learned  
Was the intervention successful? 
Reasons for international concern  
Factors that encouraged the epidemic spread of EHF in Zaire 
Disease Spread Through Travel  
Zaire’s Request for International Assistance  
International Cooperation 
International Press Management 
Scientific Lessons  
The Aftermath  

CASE STUDIES OF ANTHRAX OUTBREAKS 
Etiology 
Distribution  
Disease in Animals 

448



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Disease in Humans 
Vaccines and Treatment 
The Cases of Large Occurrence 

CASE STUDY OF HEALTH EFFECTS OF CRYPTOSPORIDIUM IN DRINKING WATER 
The Genus Cryptosporidium 
Human cryptosporidiosis 
Waterborne transmission 
Waterborne Outbreaks 
Removal in Water Treatment 
Risk Assessment 
Water and the Food Industry 
Regulatory Aspects  
Current Limitations and Future Developments  
Role for Education and Effective Interaction 

SPORTFISH CONSUMPTION: SOCIO-CULTURAL AND ECONOMIC ASPECTS, ETHNICITY 
AND EFFECTIVENESS OF HEALTH ADVISORIES 

Ethnicity/Social-cultural considerations of fish consumption 
Economics of fishing and fish consumption 
Effectiveness of health advisories 
Compliance with advisories and public perception 
Impact of compliance with advisories and reality 
Public awareness of advisories 
Communication and outreach  
California experience 

IMPACT OF SOCIOECONOMIC FACTORS ON RESIDENTIAL INDOOR AIR QUALITY 
AND HUMAN HEALTH 

Socioeconomic Factors and their Influence on the Association Between Indoor Exposures 
and Human Health 
Selected Important Indoor Exposures 
Important Building Characteristic Affecting Indoor Exposures: Ventilation 
Future Perspectives 

SOCIAL CONCERNS FOR ENVIRONMENTAL EXPOSURES TO TOXIC SUBSTANCES 
Assessing and Communicating Risks from Environmental Exposures 
Equity, Health Disparities, and Environmental Justice 
Policy Approaches for Global Challenges 

ENVIRONMENTAL JUSTICE AS A COMPONENT OF ENVIRONMENTAL DECISION-
MAKING 

Existing Framework for Environmental Decision-Making 
Environmental Justice Perspective on Environmental Decision-Making 
Incorporating Environmental Justice into Environmental Decision-Making  

MARINE ECOLOGY 
Introduction: The Sea as an Ecosystem 
Marine Biodiversity and Marine Habitats 
Marine Ecology: Definition and Goals 
The Formation and Destruction of Organic Matter in the Sea: Primary Producers and 
Respiration 
Transformations of Organic Matter: The Structure and Dynamics of Marine Food Webs 

449



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

External Drivers of the Function and Structure of Marine Food Webs 
Profiles of Marine Ecosystems 
Services Provided by Marine Ecosystems to Society 
Human Alteration of Marine Ecosystems 

PRODUCTIVITY OF THE OCEANS 
Photosynthetic processes of planktonic cells. 
Computation of global and regional productivity in the ocean. 
The ecological geography of productivity 
What are the anticipated consequences of the response of phytoplankton as atmospheric 
carbon dioxide progressively increases? 

OCEAN CURRENTS AND THEIR IMPACT ON MARINE LIFE 
Impacts on nutrient circulation and productivity of the oceans 
Other impacts of ocean currents on marine life 

ROLE OF MARINE MICROBES IN CARBON AND NUTRIENT CYCLES 
Microbes in the sea. Defining the subject of study in marine microbiology. 
The role of microbes in the cycles of nutrients and carbon. A historical view. 
The end of the black box approach to the study of the ecology of plankton microbes. 
Evolving perceptions on the role of microorganisms in the organic matter fluxes in 
planktonic food webs. 
Evolving perceptions on the role of microorganisms in the inorganic nutrient fluxes. 

OCEAN FOOD WEBS AND TROPHIC DYNAMICS 
The pelagic food web 
Benthic food webs 

ECOLOGY, BEHAVIOR AND PRODUCTIVITY OF MARINE FISH 
Fish life history 
Population dynamics 
Fish behavior 
Fish communities 
Production and fisheries 

HARVESTING THE OCEAN 
History of human harvesting technology 
Harvesting marine biological resources 
Future challenges and scenarios 

ADAPTATIONS TO LIFE IN THE OCEANS 

ADAPTATIONS TO LIFE IN THE OCEANS. PELAGIC MACROFAUNA 
The distribution of pelagic macrofauna 
Sensorial physiology 
Feeding and metabolic rates 
Reproduction and life histories 

MARINE BENTHIC FLORA 
Diversity of benthic marine flora 
Adaptations of benthic marine flora. 
Human uses 
Short term changes 
Long term changes 

450



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Conservation 

LIFE IN EXTREME OCEAN ENVIRONMENTS: ANCHIALINE CAVES 
The anchialine environment: a subterranean marine/freshwater ecotone 
The marine condition of anchialine caves 
Typology and distribution of anchialine environments 
Sources of organic matter and trophic relationships in anchialine caves 
Characteristics of the anchialine fauna 
Origin of the anchialine fauna 
Conservation aspects 

PLANKTON 

POPULATION DYNAMICS OF PHYTOPLANKTON 
Reproduction 
Losses 
Perennation 
The balance between reproduction and loss 
Seasonality 

NITROGEN METABOLISM IN PHYTOPLANKTON 
Availability and use of different forms of nitrogen 
Assimilation pathways 
Accumulation and storage 
Nutrient classification and preferences 
Plasticity in cell composition 
Overflow mechanisms: excretion and release processes 
Recycling of nitrogen within the cell 
Degradation pathways 
From uptake to growth: time-lag phenomena 
Relationships with carbon metabolism 
Future directions 

VIRUS AND HETEROTROPHIC MICROPLANKTON 
The main players 
Future perspectives 

ZOOPLANKTON ECOLOGY 
Zooplankton in the context of marine life 
Trophic ecology 
Zooplankton production 
Zooplankton and marine food webs 

SWIMMING DYNAMICS OF ZOOPLANKTON 
How do they swim?-The study of zooplankton locomotion 
Why do they swim?-The study of swimming behavior 

INDUCTION OF SETTLEMENT IN MEROZOOPLANKTON 
Biological and environmental challenges faced by merozooplankters 
Settlement cues and signal transduction 
Overview of natural settlement cues 
A case study: Settlement induction in barnacles 
Future challenges 

451



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ECOLOGY AND BEHAVIOR OF SEABIRDS 
Prologue 
Taxonomy and distribution of seabirds 
Feeding ecology of seabirds 
Seabird migration 
Life cycles and breeding behavior of seabirds 
Population dynamics and regulation of seabird colonies 
Conservation of seabirds 

MARINE REPTILES: ADAPTATIONS, TAXONOMY, DISTRIBUTION AND LIFE CYCLES 
The fossil marine reptiles 
Physiological adaptations to sea life 
Sea Turtles 
Marine Iguana 
Sea Snakes 

COASTAL ZONE AND ESTUARIES 
The Coastal Zone 
Estuarine Environments 
Coastal Management 
New Techniques in Coastal Science 

COASTAL DYNAMICS 

COASTAL EROSION 
Causes of Erosion 
Special Cases 
Solutions to Coastal Erosion 
The Future 

WAVES AND SEDIMENT TRANSPORT IN THE NEARSHORE ZONE 
Definition of nearshore zone 
Wave shoaling 
The surf zone 
Sediment transport 

EPISODIC PROCESSES(STORM SURGES AND TSUNAMIS) 
Sea level 
Storm surges 
Tsunamis 

SEDIMENT TRANSPORT IN ESTUARIES 
Estuarine Hydrodynamics 
Estuarine Sediment Characteristics 
Cohesionless Sediment Transport 
Cohesive Sediment Transport 
Bed Exchange Processes 
Measurements 
Modeling 
Morphology 
Human Impacts 

COASTAL SYSTEMS 

452



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ROCKY COASTS 
Origin of rocky coasts 
Processes 
Geomorphology 
Cliff erosion and retreat 
Shore platforms 
Cliff retreat and landslide hazard 

COASTAL BARRIERS 
Physical Description 
Global Distribution and Tectonic Setting 
Barrier Types 
Barrier Coast Morphology 
Prograding, Retrograding, and Aggrading Barriers 
Barrier Stratigraphy 

COASTAL SAND DUNES AND BARRIER ISLANDS 
General features 
Environmental characteristics 
Flora and fauna of sand dunes and barrier islands 
Human perspectives 
Coastal management and conservation. Policies and professional practice 

MORPHOLOGY AND MORPHODYNAMICS OF SANDY BEACHES 
Sandy beach morphology 
Environmental boundary conditions and external hydrodynamic forcing 
Morphological change 
Beach morphodynamics and classification 
Management of sandy beaches 
Future trends and perspectives 

MORPHOLOGY AND MORPHODYNAMICS OF GRAVEL BEACHES 
Gravelly Beach Morphology 
Hydrodynamics of gravel beaches 
Morphosedimentology of Gravel Beaches 
Stratigraphy of Gravel Beaches 
Gravelly beach responses to external forcing 
Future directions 

BEACH PLAINS: FORMATION, EVOLUTION AND ECOLOGICAL SIGNIFICANCE 
Beach-plain stratigraphy and morphology 
Beach-plain sediments and sediment sources 
Modes and processes of beach-plain formation 
Post-formational morphological modifications 
Hydrology and soil development in beach plains 
Vegetation on beach plains 

ESTUARINE SYSTEMS 

RIAS AND TIDAL-SEA ESTUARIES 
General Processes 
Morphology and Sedimentology 
Sedimentary Infilling 

453



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The Rías Baixas infilling: a case study 
Environmental features on rías and estuaries 
Introduction 
Conclusion 

COASTAL LAGOONS 
Definition and importance of coastal lagoons 
Origin and size of coastal lagoons 
Climatic setting 
Grain size and sedimentation rates 
Dominant processes 
Barriers 
Inlets 
Flood and Ebb deltas 
Primary production in coastal lagoons 
Ecology, fisheries and acquaculture 
Pollution and eutrophication 
Evolution and alteration of coastal lagoons 

PRIMARY PRODUCTION IN COASTAL LAGOONS 
Measurement of primary production 
Temporal and spatial variations 
Physical setting and primary producers 
Primary production in Mexican coastal lagoons 

DELTAS 
Subenvironments 
Life Support Products 
Threats to Environment 
Policy Drivers 

TIDAL SALT MARSHES AND MANGROVE SWAMPS 
Definition and Distribution 
Climate 
Soil Accretion and Geomorphic Evolution 
Values 
Human Impacts 

COASTAL TRENDS 

COASTAL EVOLUTION 
Plate tectonics and coastal evolution 
Sea-Level Change and Coastal Development 
Development of Coastal Environments 

ANTHROPOGENIC IMPACTS 

ANTHROPOGENIC IMPACTS ON THE STRUCTURE AND FUNCTION OF THE COASTAL 
BIOTA 

Anthropogenic effects on fish and shellfish stocks of the continental shelves 
Anthropogenic effects on coral reef communities 
Anthropogenic effects on kelp beds 
Anthropogenic effects on seagrass beds 

454



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Anthropogenic effects on Mangroves 
Anthropogenic effects on salt marshes 
Anthropogenic effects on intertidal sandflats and mudflats 

ANTHROPOGENIC IMPACTS ON ESTUARIES 
Physical impacts 
Chemical impacts 
Biological impacts 
Aesthetic changes 
Discussion 

ENVIRONMENTAL EDUCATION AND AWARENESS 
The Problem in Context— Some of the Man-Made Environmental Problems with Potentially 
Catastrophic Consequences for Life on Earth 
How did we get here? Evolution of Human Attitude to Nature and the Natural Environment 
Cause-effect Relationship 
Efficacy of Science and Technology to Deliver Global Environmental Sustainability and 
Sustainable Development 
Objective and Scope of Environmental Education and Research 
Environmental Education for Children 
Development of Environmental Curricula for Children with Learning Disability 
Environmental Education for Undergraduate Students 
Instilling Environmental Awareness in Undergraduate Students 
Environmental Education for Graduate Students 
Proposal for the Environmental Curricular Content for Graduate Students 

FORMAL ENVIRONMENTAL EDUCATION AT PRESCHOOL, PRIMARY AND SECONDARY 
LEVELS 

Importance of Teaching Environmental Education at an Early Age 
Role of Religion, Mythology and Morality Tales in Instilling Moral Values in Children for 
Environmental Protection 
Formal Curricula for Children’s Environmental Education 

IMPORTANCE OF TEACHING ENVIRONMENTAL EDUCATION AT AN EARLY AGE 
Approaches to early childhood education 
Importance of education at an early age 
Psychological perspectives on parenting, motivation and learning 
Socio-cultural and related issues 

ENVIRONMENTAL CURRICULA DEVELOPMENT FOR EACH AGE GROUP 
Some affective factors of personality 
Basic criteria for curriculum development 
Curriculum development 
Mechanisms to introduce environmental curricula into secondary schools 

METHODS OF ENVIRONMENTAL TEACHING AND LEARNING 
Some psychobiological factors influencing teaching and learning 
Teacher personality and effective teaching 
Guidance for effective teaching and learning 

PARTICIPATION IN COMMON ENVIRONMENTAL ACTIVITIES IN AND OUT OF 
SCHOOL 

Children’s play and related issues 

455



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Design and implementation of common environmental activities 

SPECIAL ENVIRONMENTAL EDUCATION FOR THE LEARNING DISABLED 
Key Features of a Special Educational Environment 
Working with the Environment 
Principles of the Environmental Curriculum 
Curriculum Content and Approaches 
Using Resources 

FORMAL ENVIRONMENTAL EDUCATION AT THE UNDERGRADUATE LEVEL 
Some of the Related Issues 
Development of Environmental Curricula for Undergraduate Students 
Instilling Environmental Awareness in Undergraduate Students 

CURRICULA DEVELOPMENT FOR UNDERGRADUATE UNIVERSITY STUDENTS 
Basic criteria for curriculum development 
The "Content" Element Of Environmental Curricula 
Development of the "pedagogic" element of environmental curricula 
Quality control 
Some practical difficulties 

INSTILLING ENVIRONMENTAL AWARENESS IN UNDERGRADUATE UNIVERSITY 
STUDENTS 

What is it that undergraduate students should be aware of? 
Instilling environmental awareness in undergraduate students 

SOME PRESSING GLOBAL ENVIRONMENTAL PROBLEMS OF OUR TIME AND 
STRATEGIES FOR MITIGATING THEIR IMPACTS 

Global Warming and Climate Change 
Acidification of the Oceans 
Poverty Eradication 
Observations 

FORMAL ENVIRONMENTAL EDUCATION AT THE GRADUATE LEVEL 
Sustainable development and related issues 
Proposal for the environmental curricular content for graduate students 

CURRICULA DEVELOPMENT FOR GRADUATE STUDENTS 
Lack of Progress towards Agenda 21 Objectives 
Sustainable Development and Environmental Sustainability 
Proposal for a Unique Operational Definition of Sustainable Development 
Science, Technology and Environmental Sustainability 
Proposed Environmental Subjects for Students in different Disciplines 

CONSTRAINTS AND OPPORTUNITIES FOR THE WORK OF THE ENVIRONMENTAL 
MANAGER 

What is an Environmental Manager? 
Constraints External to the Enterprise 
Constraints Internal to the Enterprise 
Future Trends 

NEED FOR ENVIRONMENTAL RESEARCH 
How did we get here? Evolution of the "consumption culture" 
Cause-Effect Relationship 

456



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Criteria for Research 
Suggested Areas of Environmental Research 

MODERN AND INNOVATIVE TECHNIQUES FOR ENVIRONMENTAL EDUCATION 

NATURAL HISTORY FILMS 
Brief Historical Background to Natural History and Naturalism 
Evolution of Natural History films 
Pre-eminent Pioneers of Modern Natural History films 
Observations 

INTERACTIVE WORKSHOPS, GAMES, AND SOFTWARE: EXERCISES IN 
ENVIRONMENTAL EDUCATION 

The draining accident 
The Production Capacity Enlargement Exercise 
The Greenhouse Effect Exercise 
Environmental Pollution Unit (EPU) Exercise 
How to produce 20 MWE? 
Not making Tea: an Energy Waste? 

PROFESSIONAL ENVIRONMENTAL EDUCATION 
Some Of The Issues All Environmental Professionals Need To Be Aware Of 
Environmental Planning; What Environmental Planners Ought To Know 
Environmental Management and the Environmental Manager 
Environmental Impact Assessment 
Environmental Monitoring 

PREPARATION FOR ENVIRONMENTAL PLANNERS 
The Nature of Work of the Environmental Planner 
Career Opportunities and Job Description 
Case Studies Showing the Participation Of The Environmental Planner 

PREPARATION FOR ENVIRONMENTAL MANAGERS 
Skills and knowledge requirements for the environmental manager 
Typical requirements of professional education and training for environmental managers 
Case Studies of Professional Education and Training 
Future Trends 

PREPARATION FOR ENVIRONMENTAL IMPACT EVALUATORS 
Objectives of Environmental Impact Assessment 
Nature of EIE’s Work 
Career Opportunities and Job Description 
Education/Training 
Cases in which the Environmental Impact Evaluator Would Participate 
Conclusion 

PREPARATION FOR ENVIRONMENTAL MONITORING CAREERS INCLUDING 
ANALYSIS AND STATISTICAL ASSESSMENT OF DATA 

Sampling 
Chemical Analysis of Samples 
Reporting Analytical Data 

CONTINUING EDUCATION 
The Role of Continuing Education 

457



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Types of Continuing Education 
Formal Continuing Education 
Informal Continuing Education 
Future Trends 

CONTINUING EDUCATION FOR DECISION-MAKERS INCLUDING POLITICIANS, 
SENIOR GOVERNMENT OFFICIALS AND CHIEF EXECUTIVES IN INDUSTRY 

Human Knowledge and Some of its Salient Characteristics 
Continuing Education 
Suggestions for the Curricular Content for the Continuing Education of Leaders of Society 
Some Other Issues that Leaders of Society ought to be aware of with a view to addressing 
them 
Need and an Innovative Mechanism for Certification 

CONTINUING EDUCATION FOR UPDATING TEACHERS OF ENVIRONMENTAL 
SCIENCE 

Starting the education process 
Reasons for staff education 
The strategy of staff education 
After the starting process 
Example exercise 

MECHANISMS FOR THE CONTINUING EDUCATION OF THE PUBLIC 
Mechanism for continuing public education 
Continuing education of the public and for informing them on specific issues 
Observations 

INFORMAL MECHANISMS FOR RAISING PUBLIC AWARENESS AT NATIONAL AND 
GLOBAL LEVELS AND IMPORTANT RELATED ISSUES 

Why public awareness of environmental issues and problems is important, and the 
difficulties 
Primary objectives of raising public awareness 
Strategies for raising public awareness 
Informal mechanisms for raising public awareness 
Observation 

THE VOLUNTARY SECTOR AND INITIATIVES IN ENVIRONMENTAL EDUCATION 
Expansion of Voluntary Sector 
Individuals 
NGOs 
Current and Future Trends 

IUCN COMMISSION ON EDUCATION AND COMMUNICATION (CEC) 
The CEC — Its Vision, Mission and Objectives 
Organization of The CEC 
CEC Involvement in IUCN Work Programmes 
Observations 

INTERNATIONAL CENTRE FOR CONSERVATION EDUCATION 
International Centre for Conservation Education and Its Major Activities 
Current Projects of ICCE 
ICCE's Educational Resource Base 
Other Services Provided by ICCE 

458



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Observations 

ENVIRONMENTAL LIAISON CENTRE INTERNATIONAL 
The Environmental Liaison Centre International — Its Vision, Mission and Objectives 
ELCI’s Links to and Relationship with International Organizations 
Major Activities of ELCI 
Observations 

OTHER INTERNATIONAL NGOS 
Greenpeace 
WaterAid 
Worldwatch 

THE INTERNATIONAL EARTH DAY 
The "International Earth Day" 
Observance of the "International Earth Day" 
Observations 
Conclusion 

NATIONAL AND LOCAL NGOS 
Sustainable Development Higher Education Program 
Support for Schools 
Demonstration Project 
Local Action 

INITIATIVES FOR ENVIRONMENTAL EDUCATION IN UNDERDEVELOPED 
COUNTRIES 

International NGOs 
Local NGO-International NGO Collaboration 
Community Initiatives 
Performance education 
Individuals 

NGOS FOR THE CONSERVATION OF AFRICA’S WILDLIFE AND THEIR HABITATS 
Some of the Major NGOs for the Conservation of Africa’s Wildlife and their Habitats. 
Observations 

ENVIRONMENTAL EDUCATION (EE) 
Historical Perspective and Definition 
Scientific, Technical, and Socioeconomic Foundations of EE 
Conceptual Foundations of EE 
Pedagogical Foundations of EE Programs 
Some Examples of Successful EE Methods and Programs 
Future Trends 

ENVIRONMENTAL SYSTEMS 
Introduction: Systems Approach to Environmental Objects 
Measurements: Data Capture, Validation, Interpretation 
Modeling: Model Types, System Identification and Parameter Estimation 
Decision Support: Optimization, Multicriteria Approach, Hierarchical Optimization 
Applied Systems Analysis: Urban and Regional Studies and Information Systems 

MEASUREMENT TOOLS FOR POLLUTION SOURCES AND AMBIENT CONCENTRATIONS 
The Air Pollution System 

459



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Spectroscopic Monitoring Techniques 
Monitoring of Criteria Gaseous Pollutants in Ambient Air 
Monitoring of Non-Criteria Gaseous Pollutants in Ambient Air 
Particulate Matter 

MEASUREMENT TOOLS: SOIL SYSTEMS 
The Soil Solid Phase (Soil Matrix) 
Soil Solution 

MEASUREMENT TOOLS FOR ATMOSPHERIC SYSTEMS 
Techniques 
Measurement Tools for Meteorological Parameters 
Measurement Tools for Chemical Parameters 

MEASUREMENT TOOLS: WATER SYSTEMS (INLAND WATERS) 
Field Techniques  
Measurement Tools 

MEASUREMENT TOOLS: WATER SYSTEMS (OCEANS) 
Current Measurements for Oceans  
Thermodynamic State Properties  
Optical Measurements 

FIELD TECHNIQUES: SOIL SYSTEMS 
Field techniques to study soil formation and soil classification 
Evaluating the impact of human activities on soil quantity, soil quality and soil functions 
Field techniques related to study soil loss, soil functionality and soil pollution 

FIELD TECHNIQUES FOR ATMOSPHERIC SYSTEMS 
Conceptual Aspects of Field Campaigns and Techniques  
Platforms  
Chemical Sampling Techniques  
Flux Measurements  
Intensive Field Studies and Long-term Monitoring Programs  
Epilogue  

FIELD TECHNIQUES: INLAND WATERS 
Objectives: Lakes, Rivers, and Groundwaters  
Human Use, Anthropogenic Changes, and Threats to Inland Waters  
Sampling, Data Assessment, and Field Techniques 
Monitoring the State and Change of Water Quality  
Monitoring Surface Waters by Remote Sensing 

FIELD TECHNIQUES: WATER SYSTEMS (OCEANS) 
Measuring Platforms 
Vertical Profiling 
Towed Systems and Drifters 
Remote in situ Methods 
Satellite Remote Sensing 

BIOINDICATORS 
Levels of Bioindication 
Application of Bioindicators 

BIOINDICATION OF ECOSYSTEMS REGENERATION ABILITY THRESHOLDS 

460



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Background 
Model Concept 
Applications 
Results, Current State of the Work and Future Outlook 

ENVIRONMENTAL DATA AND STATISTICS 
Environmental Data 
Multivariate Data 
Time Series Analysis 
Geostatistics 

SPATIAL ENVIRONMENTAL DATA 
Use of Spatial Environmental Information 
Spatial Data Geometry 
Classification of Spatial Environmental Databases 
Metadata for Spatial Environmental Information 
Spatial Information Systems 
Aerial and Satellite Images 
An Example Study: The European THETIS Project 

NON-SPATIAL ENVIRONMENTAL DATA 
Proliferation of Environmental Information  
Classification of Environmental Databases  
Metadatabases for Environmental Information  
Environmental Information Systems and Meta-information Systems on the Free Internet 
Need for Analysis and Evaluation of Environmental Databases  

STATISTICAL ANALYSES' DESIGN 
Classification of Environmental Problems 
A Sample of Environmental Problems 
Environmental Data  
Characteristics of Environmental Processes 
Domains of Analyses 
Statistical Approaches 
Design of Statistical Analysis 
Statistical Modeling 
Model Selection 

BIOSTATISTICS 
Analyzing Environmentalecological Structures 
Analyzing Spatio-temporal Structures 

DATA ACCURACY AND VALIDATION 
Data Requirements for Environmental Management 
Environmental Data Management 
Errors (Noise) in Data 
User’s Interpretation of Data Accuracy 

ENVIRONMENTAL MODELS AND SIMULATIONS 
Modeling Elements 
Models as a Management Tool 
Briefly about the History of Modeling 
Classification of Models 

461



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

How Good Are Our Models? 
Generality of Environmental Model 
State-of-the-Art of Modeling on the Edge of the Third Millenium 
Modeling in the Future 

TYPES OF ENVIRONMENTAL MODELS 
Common Features of Environmental Systems 
Types of Environmental Systems 
Uses and Objectives of Environmental Models 
Types of Models 
Modeling Environmental Systems 
Future Directions in Environmental Modeling 

CASE STUDIES OF LOCAL, REGIONAL AND GLOBAL APPLICATIONS OF 
ENVIRONMENTAL MODELS 

Modeling the Environment 
Local, Regional and Global: The IMAGE Model 
Policy use of the IMAGE Model 

DATA INTEGRATION INTO ENVIRONMENTAL MODELS AND SENSITIVITY TO INPUT 
DATA 

Introduction: Mathematical Modeling 
Examples of Data's Importance in Environmental Modeling 

IDENTIFICATIONS AND APPLICATIONS OF COUPLED CLIMATE MODELS 
Elements of Coupled Climate Models  
Component Models 
Coupling Interfaces 
Computational Aspects of Coupled Climate Models 
Important Issues in Climate Model Coupling 
Hierarchy of Coupled Climate Models 
Applications of Coupled Climate Models 

MODEL APPLICATION FOR DECISION MAKERS AND POLICY EVALUATORS 
The Spatial Dimension 
The Temporal Dimension 
The Hydrological Cycle - Stocks and Flows 
Implications for Life Support on Earth 

ASSESSING THE ROLE OF CLIMATE IN ENVIRONMENTAL SYSTEMS ANALYSIS AND 
MODELING 

Brief Description of the Climate System and How it is Modeled  
The Role of Climate in Environmental Modeling  
Case Study I: Smoke From Biomass Burning  
Case Study II: Rainfall/Runoff in Climate Models 

DECISION SUPPORT FOR ENVIRONMENTAL MANAGEMENT 
DSS- Basic Concepts 
AI Based Decision- Making 
Advanced DSS for Environmental Management 

MULTI-OBJECTIVE DECISION SUPPORT INCLUDING SENSITIVITY ANALYSIS 
Basic Concepts 
Multi-objective Model Analysis 

462



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Structure and Use of Model-Based DSSs 
Advantages and Limitations of Model-Based DSS 

DECISION SUPPORT SYSTEMS FOR ENVIRONMENTAL PROBLEMS AT DIFFERENT 
SCALES 

Regional water quality management 
Land use planning 
Air quality management 
Lessons from the presented DSSs 

VALIDATION AND UNCERTAINTY IN ANALYSIS DECISION SUPPORT 
Validation of Decision Support Systems 
Uncertainty in Decision Support Systems 
Validity and Uncertainty Analysis 

SYSTEM TO SUPPORT DECISIONS ON SUSTAINABLE DEVELOPMENT: INTEGRATED 
ASSESSMENT 

Definition of Sustainable Development 
Operationalization of the Concept of Sustainable Development 
Sustainability Indicators as a Further Step in Operationalizing Sustainable Development 
Sustainable Global Development - The Integrative Concept 
Decision Support System - General Aspects 
Information Technology and Environmental Systems 

KNOWLEDGE BASED SYSTEMS AND NEURAL NETS 
Knowledge-based Systems  
Neural Nets 

SYSTEM TO SUPPORT DECISIONS ON CLEAN-UP OF POLLUTED LANDS 
Questions on Clean-up Strategy 
Hydrogeological Foundation 
The Rule-based Map-orientated Analysis 
Problems of Measurement Values 

SYSTEMS TO SUPPORT DECISIONS ON ELECTRIC POWER GENERATION 
Electricity Production Systems 
Contribution of Energy Resources to World Electricity Production 
Energy Storage, Efficiency of Production and Waste Heat 
Appraisal of Investments in Electricity Production Systems 
Expansion of Production vs. Demand Side Management 
External Cost Factors 
Optimization of Energy Mixture in Power Generation Systems 

DECISION SUPPORT SYSTEMS FOR URBAN AND REGIONAL PLANNING 
Population Growth 
Urbanization 
Decision Support Systems (DSS) for Regional and Urban Planning 

SYSTEMS TO SUPPORT DECISIONS FOR URBAN AREAS 
Environmental Impact Assessment and Multi-attribute Impact Theory 
Consensus Formation and Multi-Agent Decision-making  
Risk Management and Value Function under Risk  

POLLUTION CONTROL TECHNOLOGIES 

463



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Control of Particulate Matter in Gaseous Emissions 
Control of Gaseous Pollutants 
Pollution Control through Efficient Combustion Technology 
Pollution Control in Industrial Processes 
Pollution Control in Transportation 

CONTROL OF PARTICULATE MATTER IN GASEOUS EMISSIONS 
Important Properties of Gases 
Air and Emission Sampling and Analysis 
Origins, Nature and Characteristics of Particles 
Particulate 
Dust Prevention 
Dust collection 
Health Factors: Respirable Dust 
Safety Factors: Dust Explosions 
Emission Codes 

BASIC CONCEPTS OF THE GAS PHASE 
Survey 
Elementary Particles in Chemistry and Physics 
The states of aggregation 
Physical Properties of a Compound 
Forms of Energy 
Equation of state 
The Kinetic Theory of Gases 

EMISSION SAMPLING AND ANALYSIS 
Survey 
Flue Gas Sampling 
Gas Analyzers 

EFFLUENT GAS MONITORING 
Survey 
Occupational Hazard Monitoring Methods 
Light Absorption Methods 
Atomic Absorption Spectrometry 
Spectrochemical Emission Analysis 
Electrochemical Cells 
Paramagnetic Instruments 

DUST-PARTICLE FORMATION AND CHARACTERISTICS 
Survey 
Sources 
Physical characteristics 
Chemical characteristics 
Source apportionment 
Dust Sample Analysis 
Particle Evaluation 
Effluent Dust Analyzers 
Dust Sampling Procedure 

DUST COLLECTION 

464



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Scope 
Aims and some applications 
Respirable Dust 
Emission Codes 
Collection efficiency 
Principles of Dust Separation 
Selecting a Filter 
Safety Factors: Dust Explosions 

MECHANICAL AND CYCLONIC COLLECTORS 
Survey 
Settling Chambers 
Cyclone Separators 
Mechanical centrifugal separators 
Brownian Movement 
Dry Atmospheric Deposition 

GAS FILTRATION 
Survey 
Absolute Filters 
Filter Characteristics 

ELECTROSTATIC PRECIPITATORS 
Survey 
Characteristics 
Operation 
Operating Problems 
Wet Electrostatic Precipitators 
Unusual Forces acting on Aerosol Particles 

WET SCRUBBERS 
Survey 
Liquid Atomizers 
Scrubber Types 
Venturi Scrubber Practice 
Particulate Scrubber Design 
Estimating Collection Efficiency and Pressure Drop 
Wet Scrubbing of Gaseous Compounds 
Mist Elimination 
Wet deposition 

CONTROL OF GASEOUS EMISSIONS 
Atmospheric Pollution 
Equilibrium Partition of Pollutants 
Mass Transfer 
Condensation as a Treatment Method 
Gas Absorption and Desorption 
Semi-wet scrubbing 
Dry-scrubbing 
Adsorption and Gas Cleaning 
Thermal and Catalytic Oxidation 

465



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Applications 

CONTROL OF CARBON MONOXIDE AND VOLATILE ORGANIC COMPOUNDS, 
INCLUDING CONDENSATION 

Condensation 
Control of Carbon Monoxide 
Volatile Organic Compounds 

ADSORPTION OF GASEOUS POLLUTANTS 
Scope 
Scientific Principles of Adsorption 
Adsorption kinetics 

ADSORBENTS AND ADSORPTION PROCESSES FOR POLLUTION CONTROL 
Survey 
Properties of adsorbents 
Fixed bed adsorbers 
Continuous counter-current flow systems 
Application of adsorbents for desiccation 
Desorption and adsorbent regeneration 
Design of adsorbers 

CONTROL OF SULFUR OXIDES 
SO2 Control Strategies 
Fuel Cleaning 
Flue Gas Desulfurization Technologies 

CONTROL OF NITROGEN OXIDES 
Nitrogen Oxides 
Sources of NOx-emissions 
Formation of NOx 
Pollution Prevention and Combustion Control Techniques 
Flue Gas Treatment Technologies 

ODOR EMISSION CONTROL 
Human Senses and Smell 
The Human Senses 
Generation and Monitoring of Odors 
Technical Solutions to the Smell Problem 

INDOOR AIR QUALITY MONITORING AND CONTROL 
Indoor Air Quality 
Origins 
Methods of Study 
Symptoms 
Remediation Methods 
Combustion 
Biological contaminants 
VOCs 

POLLUTION CONTROL THROUGH EFFICIENT COMBUSTION TECHNOLOGY 
Combustion concepts 
Pollution related to the fuel 

466



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Pollution from combustion processes 
Incomplete combustion 
Fuel impurities 
Incineration 

COMBUSTION FUNDAMENTALS 
Basics 
Combustion Kinetics and Mechanisms 
Basic Types of Flames 
Combustion of Gases 
Combustion of Liquids and Solids 

FUNDAMENTALS OF TRANSPORT PHENOMENA IN COMBUSTION 
Dimensional Analysis and Mathematical Modeling 
Transport Phenomena 
Fluid Flow 
Heat Transfer 
Mass Transfer 
Prediction methods for Physical Properties 

COMBUSTION RESEARCH AND COMPUTER FLUID DYNAMICS 
Combustion Research 
Combustion Research 
Basic Types of Flames 
Combustion Fundamentals: Chemical Aspects 
Practical Problems 

THERMAL AND CATALYTIC COMBUSTION 
Survey of VOCs treatment methods 
Thermal combustion 
Catalytic post-combustion 
Process control optimization and improved firing technique 
Combustion, Safety and Environmental Pollution 

MANAGEMENT OF COMBUSTIBLE WASTE 
Some Principles in Waste Management 
Selection of Disposal Methods 
Properties of Combustible Wastes 
Planning Incineration. 
Incinerator Feed Streams 

WASTE INCINERATION TECHNOLOGY 
Selection of Incinerator Furnaces 
Gaseous and Liquid Wastes 
Solid wastes 
Mechanical Grate Incinerators 
Rotary Kiln Incinerators 
The Combustion Cone 
Shaft Furnaces 
Multiple Hearth Furnaces 
Rotary Hearth Furnaces 
Vortex Combustors 

467



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Fluidized Bed Incinerators 
Slagging Operation 

POLLUTION CONTROL IN INDUSTRIAL PROCESSES 
Petroleum Industry 
Energy Production from Fossil Fuels 
Inorganic Chemical Technology 
Organic Chemical Industry 
Pulp and Paper 
Control of Pollution in Iron and Steel Industry 
Control of Pollution in the Non-ferrous Metals Industry 

CONTROL OF POLLUTION IN POWER GENERATION 
Environmental Pollution from Production and Pre-combustion Processing of Fossil Fuels. 
Power Generation from Fossil Fuels. 
Formation and Control of Pollutants from Power Generation with Fossil Fuels. 
Pollution control in nuclear power generation. 
Cleaner Power Generation and Renewable Energy Technologies 

CONTROL OF POLLUTION IN THE CHEMICAL INDUSTRY 
Production of Sulfuric Acid 
Production of Nitrates-Containing Fertilizers 
Lime Production 
Soda Production 
Production of Sodium Hydroxide and Chlorine by Electrolysis 
Cement Industry 
Pharmaceutical Industry 
Bulk Organic Chemical Industry 

CONTROL OF POLLUTION IN THE PETROLEUM INDUSTRY 
Overview of the environmental impact of the petroleum industry 
Sources of Environmental Pollution from the Petroleum Industry 
Estimation of Pollution and Control Technologies for the Petroleum industry 

CONTROL OF POLLUTION IN THE IRON AND STEEL INDUSTRY 
Sinter production: Control of pollution. 
Coke production: Control of pollution. 
Iron production: Control of pollution. 
Steel production.Control of pollution. 
Ferroalloy industry: Control of pollution. 
Rolling: Control of pollution. 
Iron Foundries: Control of Pollution 
Steel Foundries: Control of Pollution 

CONTROL OF POLLUTION IN THE NON-FERROUS METALS INDUSTRY 
Production of aluminum 
Production of copper 
Lead production 
Zinc production 

CONTROL OF POLLUTION IN THE PULP AND PAPER INDUSTRY 
Technologies for Pulp and Paper Production 
Chemical Pulping 

468



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Pulp Processing 
Bleaching 
Stock Preparation 
Paper Manufacture 
Pulp Preparation from Secondary Paper and the Impact of Paper Recycling on Environment 
Emissions 
New Trends in Pollution Control 

POLLUTION CONTROL IN TRANSPORTATION 
Control of Exhaust Emissions from Internal Combustion Engines 
Catalytic Converters and Other Emission Control Devices 
Zero Emission Vehicles 
Electric Vehicles 
Hybrid Vehicles 
Control of Emissions in Heavy road Transport and Construction Equipment 
Control of Pollution in Railway Systems 
Control of Pollution in Aeronautical Engineering 
Control of Pollution in Marine Engineering 

CONTROL OF EXHAUST EMISSIONS FROM INTERNAL COMBUSTION ENGINED 
VEHICLES 

Environmental Pollution from Internal Combustion Engine Vehicles. 
Formation of Pollutants and Their Estimation. 
Control of Exhaust Emissions from Internal Combustion Engines 

CATALYTIC CONVERTERS AND OTHER EMISSION CONTROL DEVICES 
Devices for Post Combustion Control of Engine Emissions. 
Devices for Control of Crankcase and Evaporative Emissions. 
Maintenance and Future Implementation of Vehicle Emission Controls. 

ZERO EMISSION VEHICLES 
The Emerging of the Zero Emission Vehicles Concept 
Pollution from Vehicles with Reduced Emissions and Zero Emission Vehicles 
The Future of Zero Emission Vehicles. 

ELECTRIC VEHICLES 
Vehicles, Powered by Electric Energy 
Capabilities of On-board Energy Storage Devices and Direct Conversion Fuel Cells 
Fuel Cells 
Energy Requirements of Electric Vehicles 
Present and Future of Electric Vehicles 

HYBRID VEHICLES 
The Hybrid Electric Vehicle Concept 
The Fuel Cell Technologies 
The Fuel Cell Hybrid Electric Vehicle 

BIOLOGICAL WASTE GAS CLEANING IN A PILOT-SCALE BIOFILTER WITH 
DIFFERENT FILTER MATERIAL AND MODELING A HYBRID PROCESS OF 
ADSORPTION AND BIOFILTRATION 

Materials and Methods 
Mathematical model for the biofiltration unit 
Mathematical Model for the adsorption unit 

469



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Results and Discussion Biofiltration 
Advantages and disadvantages of investigated filter materials in pilot scale 
Results and Discussion Adsorption 
Results and Discussion of Hybrid Process 

ENVIRONMENTAL REGULATIONS AND STANDARD SETTING 
Problems Encountered in Setting Standards 

ENVIRONMENTAL POLLUTION REGULATIONS 
Human rights & environmental protection 
Meaning of environmental pollution regulation 
History and trends of environmental pollution regulation 
Basic philosophies, principles and policies of pollution control 
Pollution control legislation 

LOCAL REGULATIONS 
Meaning of a local authority 
Local authority and pollution control 

NATIONAL (FEDERAL) REGULATIONS 
Overview of the legal system 
Sources of national regulation on environmental pollution control 
Outline of the evolution of pollution control regulation in selected countries 
Structural features of pollution control regulation 

INTERNATIONAL REGULATIONS 
Basic Elements of International Environmental Law 
International Environmental Treaties and their Implementation 
Important Milestones in Development of International Regulations 
Environmental Pollution Regulations in the European Community 
Overview of Selected International Agreements 

REGULATION OF AIR POLLUTANTS 
International Efforts to Regulate Air Pollutants 
Regional Regulations of Air Pollutants in European Community 
National Regulations of Air Pollutants 

REGULATION OF WATER POLLUTANTS 
Principles of Regulating Water Pollutants 
International Regulations on Water Pollutants 
National Regulations of Water Pollutants 

REGULATION OF LAND POLLUTANTS AND SOLID WASTE DISPOSAL 
Regulations Dealing with Prevention of Land Pollution 
Regulations on past contamination 
Regulations on Waste Disposal 

REGULATIONS ON FUEL EXTRACTION AND COMBUSTION 
Planning Control for Fuel Extraction and Combustion Facilities 
Pollution Control during Fuel Extraction 
Regulations on Fuel Combustion 

ENVIRONMENTAL QUALITY STANDARDS 
Air quality criteria 
Air quality standards 

470



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Advantages and disadvantages of air quality standards 
Adoption of standards 
Aspects of air pollution control strategy 

OBJECTIVES OF AND PROCEDURES FOR SETTING STANDARDS 
The general framework 
Identification of priority pollution issues 
International programs 

SCIENCE OF ENVIRONMENTAL QUALITY STANDARD SETTING 
Air Quality Criteria or Guides 
Air Quality Goals 
Air Quality Standards 

ADVANTAGES AND DISADVANTAGES OF AIR QUALITY STANDARDS 
Air pollution control philosophies 
General Characteristics of the Emission Standard Philosophy 
The Advantages and Disadvantages of Emission Standards 
The Air Quality Standard Philosophy 
The Advantages and Disadvantages of Ambient Air Quality Standards 

ADOPTION OF STANDARDS 
General legislative procedures in environmental control 
Legislative procedures concerning ambient air quality standards 
The social and economical aspects in setting air quality standards. 
Summary of the WHO guidelines 

IMPLEMENTATION AND ENFORCEMENT 
General approach 
Aspects of air pollution control strategy 

SOURCE-ORIENTED CONTROL OF POLLUTION 
Licensing and permitting of discharges 
Emission and effluent limits: a main element of the permitting system 
Performance standards: establishing discharge zones 
Facility design requirements 
Trading pollution discharge rights 
Best management practices 

LICENSING AND PERMITTING OF DISCHARGES 
Environmental Permitting and Licensing Systems 
Basic principles of environmental permitting 
Permitting Policy and Legislation 
Procedure for issuing permits 
Monitoring and enforcement 

EFFLUENT LIMITS FOR DISCHARGES 
Emission or effluent standards. 
Environmental Quality Objectives (EQO) and Environmental Quality Standards (EQS). 
The setting of Emission or Effluent Limit Values (ELVs). 
The use of ELVs during the permitting process. 

PERFORMANCE STANDARDS: ESTABLISHING DISCHARGE ZONES 
Business environmental performance 

471



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Discharges to Water 
Legal framework for the prevention of water pollution 
Effluent Guidelines and Performance standards 
Discharges to the Aquatic Environment 

FACILITY DESIGN REQUIREMENTS 
The meaning of clean production and the principle of pollution prevention 
Aspects Affecting the Design of A Facility 
Best Available Techniques used for Pollution Prevention and for the Environmental 
Management of a Facility 

TRADING OF POLLUTION DISCHARGE RIGHTS 
Introduction: what is emissions or discharge trading? 
Advantages and disadvantages of emission and discharge trading 
The process of developing a trade 
Air emissions trading 
Waste water discharges trading 

BEST MANAGEMENT PRACTICES 
Integrated environmental management 
Industry and the environment 
Guides and guidance manuals 
Usage of water in industry and agriculture 

TYPES OF STANDARDS 
Scope of standards 
Definitions 
Origins and evolution of environmental standards 
Evolution of the rationale and methods of guideline establishment and standard setting 
Categories of standards 
Advantages and limitations of the use of standards 
Groups of standards 

ECOLOGICALLY BASED STANDARDS 
Definition 
Background information 
Basic principles for ecological standard establishment 
Surface water management in the Netherlands: an application 

HEALTH BASED STANDARDS: EPIDEMIOLOGY 
Definitions: epidemiology – environmental epidemiology 
Principles of epidemiological research 
Effects studied in epidemiology 
Related study areas 
Criteria for determining acceptable levels of effects 

HEALTH BASED STANDARDS: TOXICOLOGY 
Definition of toxicology and environmental toxicology 
Qualitative aspects of the action of substances in the organism 
Quantitative aspects of toxic agents 
Extrapolation to humans 
Calculating guidelines for contaminants in drinking water 

472



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

HEALTH BASED STANDARDS: ONCOLOGY 
Cancer development as a multi step process 
Carcinogenicity tests 
Classification of carcinogens 
Dose-response relationships for genotoxic carcinogens 
Risk figures for non-threshold carcinogens 
Standard establishment based upon risk figures 

PARTICIPANTS IN STANDARD SETTING 
Process standard of establishment 
Societal groups in standard establishment 
Methods for the socio-economical basis of standards establishment 

THE SCIENCE OF ECOLOGY FOR A SUSTAINABLE WORLD 
Introduction: Ecology as a Scientific Discipline 
Present Trends and Critical Issues: The Functional Approach of Ecology 
Future Perspectives 

ECOSYSTEM ECOLOGY 

CONCEPTS OF ECOSYSTEM, LEVEL AND SCALE 
Definitions of ecosystem and their history 
Hierarchy, scale and level of complexity 
Systems ecology 
Food webs, material cycles, and feedback loops 
Limitations 
Benefits and value 

GLOBAL ECOLOGY 
Mapping and Measuring the Global Ecosystem 
Modeling the Global Ecosystem 
Miniaturizing the Biosphere 
Managing the Global Ecosystem 

APPLIED ECOLOGY 
General Introduction: What is applied ecology? 
Ecosystem management and conservation 
Ecotoxicology and Pollution Management  
Pest Management  
Restoration Ecology  

RESTORATION ECOLOGY 
Ecosystem degradation and restoration 
Objectives of restoration 
Unwanted species and disturbance regime 
The introduction of species 
Environmental conditions and their manipulation 
Landscape restoration 

ECOLOGY, BIOLOGICAL CONSERVATION AND POLICY 
Conservation Biology as a Crisis-oriented, Interdisciplinary Science 
Ecological Theory and its Application to Conservation Biology 
Conservation at the Cross Roads 

473



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Where to go from here? 

BIOLOGICAL CONTROL AND ECOSYSTEM SERVICES 
Biological control of arthropod pests 
Biological control and ecosystem management 

ECOSYSTEM HEALTH:DEFINITIONS,ASSESSMENT, AND CASE STUDIES 
Introduction: The Biosphere in Distress 
What is Ecosystem Health? 
Biophysical Dimensions: Earth System Science and Biosphere Health 
Socioeconomic Dimensions: Ecosystem Services and Sustainability 
Human Health Dimensions: How Human Health is Impacted by Ecological Imbalance 
Quantifying Ecosystem Health: Mathematical and Statistical Tools for the Next Generation 
of Ecosystem Health Assessments 
Education: Towards Integrating Ecology and Health Science—Ecosystem Health as part of 
the Medical Curriculum 
Case Studies: Managing for Ecosystem Health 
The Prospect for Restoring Health to the Earth’s Ecosystems 

ECOLOGY OF POPULATIONS AND COMMUNITIES 
Ecological Systems as a Subject of Ecology 
Hierarchy of Ecological Systems 
Population Systems as a Crossroad of Ecology and Evolution Theory 
Dynamics of Populations 
Population Structures 
Population Demography 
Interactions between Populations within a Community 
Flows of Energy and Cycles of Matter 

ECONOMIC BOTANY 

ETHNOBOTANY AND ECONOMIC BOTANY: SUBJECTS IN SEARCH OF DEFINITIONS 
Introduction 
Defining the Discipline 
Approaches to Ethnobotany 
Ethnobotany’s Objectives 
Ethnobotany’s Scope 
Intellectual and Ethical Concerns 
Conclusions  

ENVIRONMENTAL MONITORING 

MONITORING OF THE ENVIRONMENT AS A WHOLE 
Objectives and purpose of environmental pollution monitoring 
A public health perspective of environmental pollution monitoring 
Levels of environmental quality monitoring programs 
Design of single, multimedia and special purpose environmental monitoring programs 
Issues in environmental planning 

PRIORITY PARAMETERS: ABIOTIC AND BIOTIC COMPONENTS 
Priority Abiotic Factors 
Priority Biotic Factors 

BACKGROUND STATE OF THE BIOSPHERE 

474



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Natural Hazards 
Anthropogenic Activities 

BIOINDICATOR SPECIES AND THEIR USE IN BIOMONITORING 
Applications of Indicator Species in Biomonitoring 
Alternative Biomonitoring Methods 
Aquatic Bioindicators 
Terrestrial Bioindators 
Examples of Biomonitoring 
Evaluation and Future Directions 
Integrated Biomonitoring of Freshwater Ecosystems 

FUNDAMENTALS OF MONITORING TECHNOLOGY AND GLOBAL OBSERVATION 
SYSTEMS 

REMOTE SENSING (SATELLITE) SYSTEM TECHNOLOGIES 
Basics of Satellite Remote Sensing 
The Remote Sensing Application Process 

GEOPHYSICAL MONITORING TECHNOLOGIES 
Gravity Methods 
Magnetic Methods 
Seismic Method 
Electrical Resistivity Method 
Spontaneous (Self) Potential (SP) Method 
Induced Polarization (IP) Method 
Electromagnetic (EM) Method 
Ground Penetrating Radar 

LABORATORY-BASED ANALYTICAL TECHNOLOGIES 
Analysis of Trace Organic Contaminants by Chromatography 
Analysis of Trace Metals by Atomic Spectrometry 
Analysis of Trace Organic and Metallic Contaminants by Mass Spectrometry (MS) 
Future Trends and Directions 

ATMOSPHERIC MONITORING 

PRIORITY PARAMETERS AND THEIR MEASUREMENTS 
Parameters that Reflect Air Quality 
Parameters that Reflect Ecosystem Dynamics  

TRANSBOUNDARY AIR POLLUTION 
Background on the atmosphere and dynamics 
Smog 
Acid Deposition 
Particulate Matter 
Mercury 
Haze 
Persistent Organic Pollutants 

NOISE LEVEL MONITORING 
Effects of Noise 
Noise Monitoring 
Basic Concepts of Acoustics 

475



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Present Status of Noise Awareness 
Techniques of Industrial Noise Monitoring 
Noise Assessment Models 
Calculation of Noise Levels Near Industrial Complexes 
Noise Level Monitoring for Prediction 
The Development of Source Characterization Model 

MONITORING FRESHWATER AND MARINE SYSTEMS 

PRIORITY PARAMETERS FOR MONITORING OF FRESHWATER AND MARINE 
SYSTEMS, AND THEIR MEASUREMENT 

Salinity and Conductivity 
Light 
Dissolved Oxygen 
Temperature 
pH 
Nutrients 
Phytoplankton 
Zooplankton 
Aquatic Pathogens 
Fish and Other Large Organisms 

FRESHWATER OBSERVATION SYSTEMS, NETWORKS, AND EXISTING DATABASES 
Methods for Monitoring of Rivers and Streams 
Methods for Monitoring of Lakes 
National and International Programs for Water Control 
Data processing and Databases 

MARINE AND BRACKISH WATER OBSERVATION SYSTEMS, NETWORKS AND 
EXISTING DATABASES 

Fundamentals of Observing Systems of Seas and Oceans 
Incentives for a Sustained, Operational and Integrated Observation System 
Observation of Seas and Oceans 
Major Intergovernmental Actors and Pilot Projects of the Observation System 
Existing Databases and Major Data Management Systems 

DEPOSITION OF POLLUTANTS AND THEIR IMPACTS ON FISHERIES 
Pollutants 
The Aquatic Ecosystem 
Fate of Aquatic Pollutants 
Biotransformation of Pollutants 
Impacts of Different Pollutants on Fisheries 
Environmental Impact Assessment 
Reclamation Strategies 

POLLUTION OF LITTORAL ZONE AND BOTTOM SEDIMENT 
Freshwater Resources 
The Aquatic Ecosystem 
The Homeostasis Syndrome 
Concept of Aquatic Pollution 
Organic Pollution 
Eutrophication 

476



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Inorganic Pollutants 
Toxic Chemicals of Natural Origin 
Metal Pollution 
Acidification 
Thermal Pollution 
Water Quality Assessment 
Sustainable Management 

MONITORING OF GEOMEDIA SYSTEMS 

LAKE AND RIVER SEDIMENT MONITORING 
Monitoring Programs 
Monitoring Results 
Sediment Quality 

SOIL CONTAMINATION MONITORING 
Properties of Soil Contaminants 
Soil and Vapor Sampling for Soil Contamination Monitoring 
Chemical Soil Contamination Monitoring Techniques 
Geophysical Soil Contamination Monitoring Techniques 
Biological Soil Contamination Monitoring Techniques 
Need for Innovative Soil Contamination Monitoring Techniques 

GROUNDWATER MONITORING 
Philosophy and Purpose of Groundwater Investigations 
Health and Safety Considerations 
Groundwater Monitoring Networks 
Monitoring Wells 
Acquisition and Interpretation of Groundwater Data 

DESERTIFICATION AND VEGETATION MONITORING 
Causes of Desertification and Vegetation Degradation and Destruction 
Monitoring: Indicators of Desertification and Vegetation Destruction 

CONTAMINATED SITE CHARACTERIZATION AND MONITORING 
Site Characterization and Monitoring Protocol 
Assessment Monitoring 
Performance/Postclosure Monitoring 
Current Technologies and Future Trends 

ANALYSIS AND UTILITY OF MONITORING DATA 

EVOLUTION OF GEOGRAPHIC INFORMATION AND VISUALIZATION SYSTEMS 
Geographic Information and Visualization Systems 
Factors Spurring the Evolution of Geographic Information and Visualization Systems 
The Role of Access and Geographic Information and Visualization Systems 
The State of the Art in Geographic Information and Visualization Systems 

STATISTICAL ANALYSIS AND QUALITY ASSURANCE OF MONITORING DATA 
Statistical Analysis 
Quality Assurance 
Computer Programs 

GEOSTATISTICAL ANALYSIS OF MONITORING DATA 
Regionalized Variables 

477



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

The Semi-Variogram 
Theoretical Semi-Variogram Models 
Semi-Variogram Modeling for Environmental Data 
Kriging 
Kriging Process Parameters 
Cross-Validation 
Sampling Plans for Geostatistical Estimation 
Application of Geostatistics: Considerations 

APPLICATIONS OF GEOGRAPHIC INFORMATION SYSTEMS 
GIS Data Format 
Functionality of GIS 
GIS Software and Data Capture 
GIS Applications 
Limitations and Opportunities for GIS 

USE OF MONITORING DATA IN HUMAN/ECOLOGICAL EXPOSURE ASSESSMENT 
Types of Data Available 
Weight of Evidence and the Precautionary Principle 
Concept of Exposure Assessment (EA) 
Structure of Exposure Assessment 
Ecological Exposure Assessment (EEA) 
Human Health Exposure Assessment (HEA) 
Case Study: Monitoring and Methylmercury Exposure 

MONITORING OF FRESH AND BRACKISH WATER RESOURCES 
What is Monitoring ? 
The History of Monitoring 
Why Monitor ? 
The Importance of Background Conditions 
Conceptual Models 
The Practicalities of Monitoring 
Which Parameters should be Measured ? 
Analysis 
Interpretation of Data 
Integrated Monitoring 

INTERACTIONS: FOOD AND AGRICULTURE/ENVIRONMENT 
Natural Resources and Features of Agricultural Production 
Effect of Agriculture on the Environment 
Cattle Breeding and Condition of The Environment 
Sustainable Agriculture, its Ecologization, and Elimination of Limiting Factors 
Influence of Food Production on The Environment and Ecologization of Food Processing 
Technologies 
Aquatic products and the Environment 
Food and Health of the Population 

ENVIRONMENT IMPACT ON AQUACULTURE PRODUCTION 
Heavy metal pollution of fishes and invertebrates 
The fish and sea products pollution with organic compounds 
Parasite infestation of fishes and sea products 

478



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Artificial breeding in marketable fish culture (pisciculture), reproduction of rare and 
disappearing species 

WATER POLLUTION AND ITS IMPACT ON FISH AND AQUATIC INVERTEBRATES 
Heavy Metals 
Organic Compounds 

PARASITE INFESTATION OF FISHES AND SEA PRODUCTS 
Parasitology of marine and fresh waters 
Parasite diseases of commercial fish and shellfish 
Parasitic infection of humans 

ARTIFICIAL BREEDING IN PISCICULTURE, AND BREEDING OF RARE AND 
ENDANGERED SPECIES OF FRESHWATER FISH 

Commercial fish culture 
Sturgeon fisheries 
Conservation of endangered species 
Future prospects for aquaculture 

FOOD SAFETY WITH SPECIAL REFERENCE TO PUBLIC HEALTH 
Occurrence the Food-borne Diseases 
Control of food safety 

MOTHERS MILK SUBSTITUTES AND INFANT HUMAN HEALTH 
Classification of Mother’s Milk Substitutes 
Mother’s Milk as a Criterion for the Development of its Substitutes 
Alimentation-dependent Diseases as a Result of Irregular Feeding of Infants during the 
First Months of their Life 
Principles of Adaptation and Assortment of Mother’s Milk Substitutes 
Index of Safety of Mother’s Milk Substitutes 

SUSTAINABLE FOOD AND WATER SECURITY 
Food Security 
Water Security 
Impact of Climate Change 
Safeguarding the Ecological Foundations of Sustainable Agriculture: Agrobiodiversity 
Towards a Century of Hope 

FOOD SOURCES 
Essential Characteristics of Foods: Ensuring Quality of Life 
Food Sources: An Evolutionary Perspective 
Sources of Foods 
Expanding Food Sources 
From Food Sources to Consumers 
Sustainable Food Sources 
Closing Remarks 

HAZARDOUS WASTE 
Definition of Hazardous Wastes 
Sources of Hazardous Wastes 
Classification of Hazardous Waste 
Public Health and Environmental Effects of Hazardous Wastes 
Hazardous Waste Management 
Industrial Hazardous Waste Management 

479



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Final Disposal of Industrial Hazardous Wastes 
Site Remediation and Groundwater Decontamination Activities 
Industrial Ecology 
Toxicology and Risk Assessment 
Environmental Risk Assessment 
Nuclear Industry 
Radiation Effects 
Determining Risk Management Procedures and Acceptable Risk Levels 
Stages of Waste Management Program Evolution 
Global Status of Hazardous Waste Management 
International Issues in Hazardous Waste Management 
Hazardous Wastes in Developing Countries 

HAZARDOUS WASTE MANAGEMENT: A UNITED STATES PERSPECTIVE 
Hazardous Waste Characteristics 
Industrial Site Management 
Manifest System, Storage and Transportation 
Hazardous Wastes Handling and Disposal 

INTERNATIONAL ISSUES IN HAZARDOUS WASTE MANAGEMENT 
Transboundary Issues 
Specific Agreements and Accords 
Market Instruments 
Institutional Capacities 
A Global Review of the Adequacy of Existing Institutional Capacities 

HAZARDOUS WASTES ISSUES IN DEVELOPING COUNTRIES 
Hazardous Waste Management Problems 
Hazardous Waste Sources 
Informal Sector and Micro-Enterprises 
Socio-Economic Needs 
Management and technology needs 
Solid Waste Disposal Sites 
Industrial Management 
Case Studies 

CASE STUDY 1: HAZARDOUS WASTE MANAGEMENT IN TANZANIA - RETROSPECTION 
AND FUTURE OUTLOOK 

Hazardous Waste Management General Concepts and Principles 
Technical Issues, Facts and Figures on Hazardous Waste Management in Tanzania 
Current Hazardous Waste Management Practices in Tanzania 
Future Outlook on Hazardous Waste Management in Tanzania 

CASE STUDY 2: THE MANAGEMENT OF HAZARDOUS WASTE IN SOUTH AFRICA 
Introduction: Origins of the Hazardous Waste Problem in South Africa 
The Hazard Rating System 
Records of Hazardous Waste Production 
Landfills for Receiving Treated Hazardous Waste 
The Effect of Co-disposal on Emissions of Hazardous Substances from a Landfill 
Faults of the Minimum Requirements for Hazardous Waste Disposal 
The Future 

480



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

CASE STUDY 3: HAZARDOUS WASTE ISSUES IN INDIA 
Legislation 
Status of Hazardous Waste Management in India 
Towards Hazardous Waste Management in the Twenty-first Century 

CASE STUDY 4: HAZARDOUS WASTE MANAGEMENT IN MALAYSIA 
Hazardous Waste Classifications 
Legislative Instruments 
Centralized and Integrated Waste Facilities 
Economic Instruments 
Management of Toxic Chemicals 
Research & Development 
Clinical Waste Management in Malaysia 
Future Challenges 

NUCLEAR INDUSTRY 
Mining/Milling 
Policies 
Use of Radionuclides 
Military Uses 
Nuclear Physics 
Nuclear Reactor Theory 
Nuclear Fuels and Moderators 
Reactor Cooling 
Reactor Plant Design 
Shielding 
Reactor Plant Operation 
Reactor Safety 
Case Studies: Three Mile Island and Chernobyl 
Nuclear Waste Disposal 
Decommissioning 
Impacts on Human Health 
Perception of Nuclear Hazards 
The Future of Nuclear Power 

NUCLEAR WASTE MANAGEMENT 
The regulatory system: exclusion versus exemption 
The origin of radioactive waste 
Transport of Radioactive Materials 
Waste management 
The costs of radioactive waste management 
Alternative waste treatment techniques 

HUMAN HEALTH AND ENVIRONMENTAL RISK ASSESSMENT OF CHEMICALS 
Hazard Assessment 
Ecotoxicology 
Risk Assessment 
Environmental Risk Assessment 
Uncertainties in Risk Assessments 
Safety Factors and Societal Choices 

481



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENVIRONMENTAL IONIZING RADIATION 
Radiation 
Sources of Ionizing Radiation 
Radiation Effects on Life 
Radiation Protection 

ECOLOGICAL RISK ASSESSMENT OF ENVIRONMENTAL STRESS 
Methodologies for Ecological Assessments 
Assessment of the Concentration and Fate of Toxicants in the Environment 
Assessment of Effects of Toxic Stress 
Assessment of Toxic Stress in Relation to other Stresses: Multi-Stress Analsysis 
Decision Support Systems 

SITE REMEDIATION AND GROUNDWATER DECONTAMINATION IN USA 
Excavation 
In-Situ Stabilization and Solidification of Contaminated Soils 
In-Situ Soil Vapor Stripping or Soil Vacuum Extraction 
Ex-Situ and In-Situ Low Temperature Thermal Desorption 
Incineration, Thermal Destruction, Starved Air Combustion and High Temperature Pyrolysis 
In-Situ Hot Air/Steam Enhanced Stripping and In-Situ Thermal Extraction 
In-Situ Subsurface Volatilization and Ventilation (combined saturated zone sparging and in-
situ vadose zone vapor stripping) 
Ex-Situ Vitrification and In-Situ Vitrification 
In-Situ Soil Surfactant Flushing and Ex-Situ Soil Washing 
Bioremediation for Soil and/or Groundwater Decontamination 
Slurry Bioreactor System for Soil Decontamination 
Anaerobic-aerobic Fixed Film Biological System for Groundwater Decontamination 
Chemical Treatment (pH adjustment, KPEG treatment) 
Ultraviolet Radiation and Oxidation for Groundwater Decontamination 
Air Stripping for Groundwater Decontamination 
Granular Activated Carbon Adsorption for Groundwater Decontamination 
Sewer Discharge for Groundwater Treatment 
Liquid/Liquid Separation and Free Product Recovery for Groundwater Decontamination 
Natural Attenuation, Natural Flushing, Trench, Containerizing 
Dissolved Air Flotation for Groundwater Decontamination 

INDUSTRIAL ECOLOGY 
Goal, Role and Objectives 
Approach and Applications 
Tasks, Steps and Framework for Implementation 
Qualifications of Industrial Ecologists 
Ways and Means for Analysis and Design 
Sustainable Agriculture, Industry and Environment 
Zero Emission and Related Terms 
Case Studies of Successful Hazardous Waste Management through Industrial Ecology 
Implementation 

ENVIRONMENTALLY SOUND MANAGEMENT OF HAZARDOUS WASTES 
Hazardous Waste - Definition 
Identification, Classification and Characterisation of Hazardous Waste 
Status of Hazardous Waste Management 

482



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Effects of Hazardous Waste on Health & Environment 
International Treaties & Protocols on Hazardous Waste 
Approach Towards Environmentally Sound Management of Hazardous Waste 

WASTE MANAGEMENT AND MINIMISATION 

MANAGEMENT OF NON-HAZARDOUS SOLID WASTES 

CLASSIFICATION OF INDUSTRIAL, COMMERCIAL, RESIDENTIAL, AGRICULTURAL 
AND CONSTRUCTION WASTE 

Classifying wastes - what aspects to consider? 
The IWIC system 
Classifying waste materials 

WASTE COMPOSITION AND ANALYSIS 
Waste Classifications for Household Waste Composition and Analysis 
Methods of Household Waste Composition Analysis 
Industrial and Commercial Waste Composition Surveys 
Methods of Industrial and Commercial Waste Composition Analysis 

SOLID WASTE STREAMS REGIONAL AND CULTURAL VARIABILITY 
Factors affecting Waste Arisings 
Trends in High Income Countries 
Trends in Developing countries 

CHOOSING OPTIONS FOR WASTE MANAGEMENT 
The Purpose of Waste Planning 
What is sustainability? 
Making Choices 
Planning for an Acceptable Risk 

WASTE DISPOSAL COSTS AND FINANCIAL INCENTIVES TO IMPROVE WASTE 
MANAGEMENT 

Landfill: traditionally easily available and cheap 
Fiscal Instruments and Waste Disposal 
Recycling Credits 
Non-Fossil Fuel Obligation (NFFO) 
Landfill Tax 
Nitrogen Tax 
Taxes on Landfill and Incineration 
Non-Financial Instruments 

WASTE MANAGEMENT IN INDUSTRY 
General principles 
Practical guidance 

INTEGRATED WASTE MANAGEMENT 
A Historical Perspective 
Definition of Integrated Waste Management 
The Waste Management Hierarchy 
The basic elements of Integrated Waste Management 
IWM as a holistic approach to waste management 
Scale of the IWM system 
Computer models and IWM 

483



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Key drivers for implementing IWM 
IWM case studies 

MANAGEMENT, USE, AND DISPOSAL OF SEWAGE SLUDGE 
Best Practicable Environmental Option 
Hazard Assessment Critical Control Point and Sludge Management Audits 
Sludge Production 
Sludge Treatment 
Routes for the Disposal or Recycling of Sewage Sludge 
Environmental Aspects of Beneficial Re-use 

WASTE MINIMISATION & RECYCLING 

WASTE MINIMIZATION IN INDUSTRY 
Scientific and Engineering Principles 
Techniques and Practices 
Procedures 

WASTE MINIMIZATION AND RECYCLING AS PART OF AN ENVIRONMENTALLY 
SUSTAINABLE BUSINESS STRATEGY 

Networking for Sustainable Business Practices 
Waste Exchange Networks 
Community Initiatives for Sustainable Business 
Building Sustainable Products 
Putting It All Together 

INCINERATION AND ENERGY FROM WASTES 

SOLID WASTES FOR POWER GENERATION 
Waste as Fuel 
The Energy Content of Waste 
Incineration Principles 
Pollution Control 
Power Generation Principles and Concepts (Thermodynamic Cycles) 
Future Opportunities for Waste, Energy, and Pollution Control for Sustainable Cities 
Economic Factors 

ANAEROBIC DIGESTION, GASIFICATION, AND PYROLYSIS 
Conversion of Municipal Solid Waste to Gaseous Fuels 
Anaerobic Digestion 
Pyrolysis and Gasification 

HAZARDOUS WASTE MANAGEMENT 

ECOLOGICAL AND PUBLIC HEALTH RISKS:ANALYSIS AND MANAGEMENT 
Hazardous Wastes 
Risk Assessment 
Analysis of Public Health and Ecological Risks from Hazardous Waste Facilities 
Participatory Risk Management for Hazardous Wastes 

HAZARDOUS WASTE TREATMENT TECHNOLOGIES 
Biological Treatment 
Physical and Physicochemical Processes 
Thermal Treatment 
Technological Advances 

484



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

THE MANAGEMENT OF HEALTHCARE WASTE 
Introduction and background 
What is Healthcare waste? 
Principles of Legislation and Management 
Segregation, Handling, and Transport 
Treatment and Disposal Methods 
Waste Prevention, Recycling, and Reuse 
Future Trends 

INDUSTRIAL SITE REMEDIATION 
Contamination and Pollution 
Overall Approach 
Plant Closure 
Dealing with the Closed Site 

INDUSTRIAL METABOLISM 
Industrial Ecology and Sustainability 
Basic Concepts of Industrial Ecology 
Industrial Ecology and the relation to tools and methods 
Examples for Applications 
How to Achieve Industrial Ecosystems—Potential Benefits 

WASTE MANAGEMENT AND MINIMIZATION 
History 
Resource Economics 
Public Health 
Composition 
Collection 
Treatment 
Disposal 
Reduction and Recycling 

ELEMENTAL KEYS TO SUSTAINABLE WASTE PREVENTION 
Evolution of Waste 
Sources 
Key Roles 
Industrial Keys 
Government Keys 
Advocates Keys 

ANTHROPOGENIC CAUSES OF GLOBAL ENVIRONMENTAL CHANGE 
Atmospheric Constituents and Global Environment 
Changes in Atmospheric Composition 
Global Environmental Changes 

GLOBAL WARMING AND GREENHOUSE GASES 
Contemporary Temperature Trends 
Paleoclimatic Temperature and Trace Gases 
Greenhouse Gases: Sources, Distribution and Trends 
Aerosols: Sources, Distribution and Trends 

UV RADIATION AND EFFECTS OF OZONE DEPLETION ON UV 
UV Measurements and Estimates 

485



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Ozone and UV Radiation 
Trace gases, Cloud, Snow, and Aerosol Effects 
Changes in UV Irradiance due to Ozone Depletion 

GLOBAL ENVIRONMENTAL CHANGES FROM AGRICULTURE AND FOOD PRODUCTION 
Global Mass Balances of Atmospheric Gases 
The Effect of Agricultural Activities on Atmospheric Composition 
Agricultural Activities and Global Environmental Change 
Issues and Perspectives 

SOCIAL AND ECONOMIC FACTORS 

THE ENVIRONMENTAL IMPACT OF TRANSPORTATION: AIR, RAIL, ROAD, AND 
WATER 

Road Transport 
Rail Transport 
Air Transport 
Water Transport 
Measures of Minimizing Transport Threats 

URBANIZATION 
General Process of Urbanization 
Main Problems Caused by Urbanization 
Urbanization and Poverty 
Urbanization versus Habitat Loss 
Environmental Impact of Urbanization 
Benefits of Urbanization 
Sustainable Urban Development 
A case: Chinas urbanization 

RURAL DEVELOPMENT 
Rural Poverty 
Time to Revitalize Rural Development 
Challenges for Rural Development 
Reducing Poverty and Hunger 
Information Techniques 
Food Security 

SOME ISSUES IN THE SUSTAINABLE DEVELOPMENT OF THE GLOBAL ENVIRONMENT 
Issues in Sustainability 

INTERACTIONS: ENERGY/ENVIRONMENT 
The Major Environmental Problems 
The Major Causes of Environmental Problems 

ENVIRONMENTAL EFFECTS OF FOSSIL FUEL EXTRACTIONS AND TRANSPORT 

LAND DISTURBANCE AND THE ENVIRONMENTAL POLLUTION FROM OIL - AND GAS 
- WELL DRILLING AND EXTRACTION, WITH SPECIAL REFERENCE TO NATURALLY 
OCCURRING RADIOACTIVE MATERIALS 

Introduction: The Issues 
NORM in the oil and gas industry 
Mechanisms of Enhancement of NORM 
The hazards of alpha active materials 

486



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Prevailing levels of NORM and control of risk 
Naturally existing levels 
Disposal options 
Radiation protection philosophy and legislation 
Authorised disposal 
Identification of the potential environmental pathways to man 
The clean-up of contaminated sites 
Laboratory evaluations 

LAND DISTURBANCE AND RECLAMATION OF PEAT EXTRACTION 
What is Peat? 
Factors Contributing to Peat Formation 
World Peatland Distribution 
The Uses of Peat 
Peat Extraction and Harvesting 
Reclamation of Peatland 
International Policies Relating to Peatland Conservation 

ENVIRONMENTAL EFFECTS OF FOSSIL FUEL COMBUSTION 
Fossil Fuel Sources 
Energy Demand and Air Pollution 
Combustion and Pollutants Formation 
Gross Emission of Pollutants 
Pollutants in the Atmosphere 
Pollutant Transformation in the Atmosphere 
Flue Gas Treatment 

ENVIRONMENTAL EFFECTS OF SUSPENDED AND TOXIC MATERIALS FROM COAL 
AND PEAT COMBUSTION 

The Atmosphere and its Role 
The Effect of Pollutants on Human Health and the Environment 
Fly Ash 
Carbon Monoxide (CO) 
Sulfur Dioxide (SO2) 
Nitrogen Oxides (NOx) 
Halogens 
Soil Degradation induced by Atmospheric Precipitation of Pollutants 

ENVIRONMENTAL EFFECTS OF TOXIC MATERIALS FROM OIL AND GAS 
COMBUSTION 

Acid Deposition 
Effects on Vegetation 
Effects on Visibility and Turbidity of the Atmosphere 
Effects on Materials 
Other Effects on Animals and Aquatic Life 

ENVIRONMENTAL SIGNIFICANCE OF TOXIC TRACE ELEMENTS FROM FOSSIL FUEL 
COMBUSTION 

Basic Concepts  
The Epidemiological Model 
Toxic Trace Elements from Fossil Fuel Combustion 
Environmental Behavior of Metal Pollutants 

487



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Toxic Effects of Heavy Metals 
Environmental Impact of Coal Combustion 
The Environmental Significance of Toxic Trace Elements 

ENVIRONMENTAL SIGNIFICANCE OF FUEL-DERIVED ORGANIC COMPOUNDS 
Emission of Organic Compounds in the Combustion Process of Fossil Fuels 
Participation of Hydrocarbons in Oxidation of Nitrogen Oxide 
PAH Influence on Human Health 

GREENHOUSE GASES FROM FOSSIL FUELS AND THEIR IMPACT ON GLOBAL 
CHANGE 

Global Warming 
Fossil Fuels’ Contribution to Greenhouse Warming 
The Contribution of Deforestation 

ENVIRONMENTAL EFFECTS OF NUCLEAR POWER PRODUCTION 
Mining and Milling Nuclear Fuel 
Nuclear Fuel Processing 
Power Generation 
Nuclear Wastes 
Nuclear Fuel Reprocessing 

ENVIRONMENTAL EFFECTS OF NUCLEAR FUEL PROCESSING. REFINING: FROM THE 
YELLOW CAKE TO THE FUEL ELEMENT. 

Refining: From the Yellowcake to the Fuel Element  
Nuclear Power 
The Problem of Energy Supply 
Chemistry and Technology of the Fuel Cycle: Uranium Raw Materials 
The Refining Processes and Uranium Products 
Radiation and Safety 
Uranium Enrichment 
Depleted Uranium 
Economical Recovery of Non-Radioactive Products 
Wastes and Disposal 
Health and Environmental Considerations 
Treatment of Liquid Effluents 
Solid Effluents 
Gaseous Effluents 
Principles of Radiation Protection and Safety 
Recovery of Uranium 
Public Acceptance 

ENVIRONMENTAL EFFECTS OF NUCLEAR POWER GENERATION 
Nuclear Energy 
Nuclear Reactors and Power Generation 
Environmental Effects 

ENVIRONMENTAL EFFECTS OF NUCLEAR FUEL REPROCESSING 
Reprocessing 
The Chemistry of Fuel Reprocessing 
Reprocessing plants and the environment 
Plutonium in the environment 

488



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

ENVIRONMENTAL EFFECTS OF USE OF RENEWABLE ENERGY RESOURCES 

ENVIRONMENTAL EFFECTS OF HYDROPOWER PLANTS INCLUDING THOSE USING 
THERMAL, TIDAL, AND WAVE POWER 

ENVIRONMENTAL IMPACTS OF WIND POWER 
Emissions 
Water Use 
Landscape and Visual Impact 
Noise 
Non-avian Wildlife Impact 
Avian Impact 
Land Use 
Electromagnetic Interference 
Lifecycle Energy Balance of Wind Turbines 
Disposal and Recycling of Wind Turbines 
Future Trends and Perspectives 

ENVIRONMENTAL EFFECTS OF GEOTHERMAL POWER 
Geothermal Systems 
Air Quality 
Water Quality 
Geologic Hazards 
Wastes 
Noise 
Biological Resources 
Land Use 
Future Research and Development Directions 

ENVIRONMENTAL EFFECTS OF ENERGY FROM BIOMASS AND MUNICIPAL WASTES 
Environmental Impacts of Current Uses of Biomass and Municipal Wastes 
Environmental Effects of Technological Options 

EFFECTS OF ENERGY PRODUCTION ON HUMAN HEALTH 

FOSSIL FUEL ENERGY IMPACTS ON HEALTH 
Air Pollution and Respiratory Diseases 
Main Health Effects 

NUCLEAR ENERGY IMPACTS ON HEALTH 
Nuclear Energy and Health: Categories of Risk 
Why Does This Issue Matter: Important Trends and Issues 
Sources of Health Impacts: Normal Operations and Accidents 
Controlling Health Effects: National and International Regimes 

POINT SOURCES OF POLLUTION: LOCAL EFFECTS AND CONTROL 
Characteristics of Point Sources: Wastewater 
Characteristics of Point Sources: Air Pollution 
Characteristics of Point Sources: Waste Solids 
Characteristics of Point Sources: Noise 
Legislation for Controlling Point Sources of Pollution 
Management Improvement for the Control of Point Sources of Pollution 
Technologies for Controlling Point Sources of Pollution 

489



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

VEHICULAR EMISSIONS 
Vehicle Population 
Vehicle Emissions 
Environmental Problems Associated with Vehicle Emissions 
Control Strategies 

TYPES AND AMOUNTS OF VEHICULAR EMISSIONS 
Pollutants From Vehicles 
Mechanisms of Pollutant Formation and Emission Factors 

ENVIRONMENTAL IMPACT OF MOTOR VEHICLES 
Impacts of Secondary Pollutants 
Impacts of Greenhouse Gases 
Impacts on Building Materials and Structures 
Impacts of Vehicle Runoff on Water Bodies 
Impacts on Ecosystems 

HEALTH EFFECTS 
Carbon Monoxide 
Nitrogen Oxides 
Sulfur Dioxide 
Volatile Organic Compounds 
Particulate Emissions 
Photochemical Smog 

REGIONAL DISTRIBUTION OF VEHICULAR EMISSIONS 
Global Distribution of Vehicle Emissions 
Twenty Megacity Vehicle Emission Summaries 
Urban Distribution of Vehicular Emissions 
Remarks 

CONTROL STRATEGIES TO REDUCE EMISSIONS 
Emission Standards and Regulations 
Vehicle Technology for Controlling Emissions 
I/M Programs for In-Use Vehicles 
Fuel Modifications 
Economic Incentives and Traffic Strategy 
Remarks 

INDUSTRIAL POLLUTION 
Industrial Pollution Facing Different Countries 
Industrial Air Pollution 
Wastewater Pollution 
Solid Waste 
Toxic Chemicals 
Noise Control 
Environmental Standard and Voluntary Environmental Programs 
Industrial Ecology 
Future Perspectives 

AIR POLLUTION CAUSED BY INDUSTRIES 
Main air Pollutants and Industrial Emissions Inventory 
Petroleum industry 

490



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Paper and pulp manufacture 
Combustion Sources and their Emission Characterization 
The Chemical Industry 
Metallurgical Industry 
Construction Material Industry 

INDUSTRIAL WASTEWATER-TYPES, AMOUNTS AND EFFECTS 
The types of industrial waste water 
The amount of industrial wastewater 
The effects of industrial wastewater 
Other factors related to the effect of industrial wastewater 

TYPES, AMOUNTS AND EFFECTS OF INDUSTRIAL SOLID WASTES 
Types of Industrial Solid Wastes 
Amounts of Industrial Solid Wastes 
Effects of Industrial Solid wastes 

INDUSTRIAL POLLUTION PREVENTION STRATEGY-CLEANER PRODUCTION 
Concept and basic principles of CP 
Ways of Implementing CP 
Cleaner Production in the 21st Century 
Review of Status 

ENVIRONMENTAL STANDARDS CONCERNING INDUSTRIAL POLLUTION DISCHARGE 
Wastewater Emission Standards 
Emission Standards for Air 
Noise and Odors 
ISO (International Standards Organization) 
Development Trend of Emission Standards 
Solid and Hazardous Waste Management 
Enforcement 

DOMESTIC POLLUTION 
Characteristics of domestic wastewater 
Characteristics of domestic solid wastes 
Disposal control of domestic wastewater 
Reuse of domestic wastewater 
Management of domestic wastes 

CONCENTRATIONS AND COMPOSITIONS OF DOMESTIC WASTEWATER 
Flow characteristics 
Composition 

AMOUNTS AND COMPOSITION OF MUNICIPAL SOLID WASTES 
Sources of MSW 
Amounts of Municipal Wastes 
Estimation and Calculation of Quantity of MSW 
Methodology of Estimation of Waste Quantities 
The Concept of Composition of Solid Wastes 
The Method of Wastes Composition Studies 
Waste Composition Studies 
Waste Composition of MSW in the World 

491



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

DISPOSAL OF SOLID WASTES 
Conception of Waste Disposal 
Criteria for Evaluating of Wastes Disposal Orientation 
Background Conditions that Affect Disposal Orientation 
Judgment for Maneuverability of Project 
Waste Reduction 
Waste Collection and Transfer 
Landfill 
Incineration 
Composting 

MUNICIPAL EFFLUENT DISPOSAL STANDARDS 
The regulation of conventional pollutants 
The standards for toxic and dangerous substances 
Technology-Based Standards 
Water Quality-Based Limits 
Effects of Effluent Disposal Standards 

MUNICIPAL WASTEWATER REUSE 
Agricultural irrigation 
Industrial reuse 
Groundwater recharge 
Urban Reuse 
Augmentation of potable supplies 
Recreational and habitat restoration/enhancement 
Treatment Technologies for Wastewater Reuse 

ENVIRONMENTAL POLLUTANTS AND THEIR CONTROL 
Effects of toxic chemicals 
Waste management 
Clean production 
Environmental regulations 
A sustainable energy strategy 
Environmental education and the civil ecological movement 
Sustainable Development 

INDUSTRIAL CHEMICALS 
Inorganic Chemicals 
Metals 
Organometallic Compounds 
Organic Chemicals 
Metalloids 
Radionuclides 

AGRICULTURAL CHEMICALS 
Insecticides 
Fungicides 
Herbicides 
Other Pesticide Type 
By-products 

SAMPLING, MEASUREMENT AND ASSESSMENT 

492



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Sampling and samples pretreatment 
Measurement and determination 
Quality Assurance 

CONTAMINANT FATE AND TRANSPORT PROCESS 
Surface Waters 
The Subsurface Environment 
The Atmosphere 

ECONOMICS, SOCIAL, LEGAL AND HEALTH IMPLICATIONS 
Economic implications 
Social implications 
Legal implications 
Human health implications 

CONTROL STRATEGY FOR TOXIC POLLUTANTS 
Pollution prevention for toxic pollutants 
End-of-pipe treatment of toxic pollutants 
Remediation of soils and groundwater contaminated by toxic pollutants 

TECHNOLOGIES FOR AIR POLLUTION CONTROL 
Setting up an emission limit 
Identifying emission sources 
Process modification 
Defining the control problem 
Selecting a control system 

AIR POLLUTION DYNAMICS AND MODELING 
Source characteristics 
Air Pollution Meteorology 
Atmospheric Removal Processes 
Atmospheric Diffusion 
Air Pollution Modeling 
Pollution Accidents and Meteorological Control 

CLEAN COAL TECHNOLOGIES 
Precombustion Technologies 
Combustion Processes 
Post-Combustion Treatment 
Coal Conversion 
Research and Development of CCT 

CONTROL TECHNIQUES FOR PARTICLES 
Cyclones 
Fabric Filters 
Electrostatic Precipitators 
Wet Scrubbers 
Researches and Development of Particulate Collectors 

TECHNOLOGIES OF GASEOUS POLLUTANT EMISSION CONTROL 
Absorption 
Adsorption 
Catalytic conversion 

493



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Other technologies 

TECHNOLOGIES FOR WATER POLLUTION CONTROL 
Physical, chemical and Biological Characteristics of Water 
Wastewater Treatment Processes 
Physical Treatment Processes 
Chemical Unit Processes 
Biological Treatment Processes 
Bioremediation 
Soil Vapor Extraction (SVE) 
Perspective Trend 

TECHNOLOGIES THAT MOVE POLLUTANTS FROM ONE ENVIRONMENTAL 
COMPONENT TO ANOTHER: PHYSICAL METHODS 

Screening 
Sedimentation 
Grit removal 
Flotation 
Filtration 
Other Physical Technologies Commonly Used in Water and Wastewater Treatment 

TECHNOLOGIES THAT TRANSFORM POLLUTANTS TO INNOCUOUS COMPONENTS: 
CHEMICAL AND PHYSICOCHEMICAL METHODS 

Coagulation 
Chemical Precipitation 
Chemical Oxidation 
Disinfection 
Adsorption Process 
Ion Exchange 
Membrane Separation 
Prospective Trends 

TECHNOLOGIES THAT TRANSFORM POLLUTANTS INTO INNOCUOUS COMPONENTS: 
BIOLOGICAL METHODS 

Activated sludge process 
Other Activated Sludge Configurations 
Biological Nutrient Removal 
Advanced Biological Treatment Techniques 
Trickling Filter Processes 
Rotating Biological Contactor Processes 
Oxidation Pond Processes 
Land Treatment Processes 
On-site Treatment Systems 
Anaerobic Biological Treatment Processes 

TECHNOLOGIES THAT TRANSFORM POLLUTANTS INTO INNOCUOUS COMPONENTS: 
COMBINED BIOLOGICAL/CHEMICAL METHODS 

The Application Areas of Combined Chemical/Biological Processes 
Chemical Treatment Processes 
Biological Treatment Processes 
Perspective 

494



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

REMEDIATION TECHNIQUES FOR SOIL AND GROUNDWATER 
Soil Washing 
Bioremediation 
Containment 
Future Development 
Pump-and-Treat 
Soil Vapor Extraction 
Solidification/Stabilization 
Air Stripping 
Precipitation 
Vitrification 
Thermal Desorption 
Strategy for Technique Selections 

CHERNOBYL NUCLEAR POWER PLANT ACCIDENT- CASE STUDY 
Chernobyl Nuclear Power Plant Accident (Versions of Possible Causes of the Accident) 
Formation and Description of Close-in and Remote Zone of the Environment contamination 
after the Accident. Radionuclide Composition of the Contamination 
Analysis of Radioactive Contamination Transport with Consideration of Real Meteorological 
Situation after the Accident 
Calculation and Reconstruction of Doses after Chernobyl 
Penetration of Radioactive Substances into other Medium. Contamination of Agricultural 
and Natural Vegetation 
Medical (for Human Health) Consequences 
Biological and Ecological (for Nature) Consequences 

ENGINEERING GEOLOGY, ENVIRONMENTAL GEOLOGY, AND MINERAL ECONOMICS 
Engineering Geology 
Environmental Geology 
Medical Geology 
Geoindicators 
Use of Underground Space for Human Occupancy 

DEFINITIONS AND HISTORICAL DEVELOPMENT 

MODERN TRENDS IN ENGINEERING GEOLOGY 
Introduction 
Importance of Population Growth 
Selected 20th Century Events 
Project Phases Involving Geology 
Regulatory and Business Influences 
Material Characteristics and Natural Processes 
Trends and the Future of Engineering Geology 

GEOSYSTEMS ENGINEERING 

UTILIZATION OF GEOLOGICAL MATERIALS 
Introduction 
Origin of Geologic Materials 
Rock Properties Relevant to Engineering Use 
Utilization of Rocks 
Utilization of Unconsolidated Materials  

495



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

MISCELLANEOUS 

FORENSIC GEOLOGY 
Geologic Science 
Geologic Methodology 
Site Specific Geologic Context 
Evidence Collection/Preservation 
Buried Evidence and Clandestine Gravesites 
Materials Identification 
Documentation/Reporting 
Expert Witness/Testimony 
Future Trends 

MINERAL ECONOMICS 

INTERNATIONAL TREATIES GOVERNING MINERAL EXPLORATION 
Introduction  
International Conventions - social impact  
The Role of Non Government Organizations 
International Treaties 
Treaties with Minerals Industry Implications 
Industry Roles, Reactions and Relationships 
The Role of Governments 
Discussion 
Conclusion 
Treaties and the Resources Industry 

BIODIVERSITY: STRUCTURE AND FUNCTION 
The Biosphere at Risk 
Characterization of Biodiversity 
Biodiversity and Ecosystem Function 
Global Change: Magnitude, Distribution, and Characteristics of Biodiversity Dynamics 
The Spatial and Temporal Dynamics of Biodiversity and Ecosystem Structure 
The Biodiversity of Marine Ecosystems 
Perspectives for Biodiversity Utilization, Protection, and Research 

CHARACTERIZATION OF BIODIVERSITY 
Foundations of classification: from early representations to modern taxonomy 
Species concepts 
Systematics and Taxonomy: Classification and description 
Nomenclature and Codes 
Indices of Biodiversity 
Characterization of genetic diversity 
Ecological and functional characterization of biodiversity 

BIODIVERSITY AND ECOSYSTEM FUNCTIONING 

BIODIVERSITY AND ECOSYSTEM FUNCTIONING: BASIC PRINCIPLES 
A historical perspective 
A new paradigm in ecology: the Biodiversity-Ecosystem Function Paradigm 
Combining old and new concepts 
Biodiversity and stability 
Implications for ecosystem management and conservation 

496



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

BIODIVERSITY AND ECOSYSTEM FUNCTIONING: EXPERIMENTAL SYSTEMS 
Biodiversity experiments 
Experiment and observation 
Experimental design and analysis 
Interpretation and mechanism 
Advances in biodiversity experimentation 

THE ROLE OF ABOVE- AND BELOWGROUND LINKAGES IN ECOSYSTEM 
FUNCTIONING 

Effects of plant diversity on higher trophic levels 
Effects of above- and belowground organisms on plant diversity and ecosystem processes 
Interactions between aboveground and belowground organisms 
Discussion 

BIODIVERSITY AND ECOSYSTEM FUNCTIONING OF SELECTED TERRESTRIAL 
ECOSYSTEMS: GRASSLANDS 

Evidence from observational studies in natural and semi-natural grasslands 
Functional redundancy and removal experiments in natural grasslands 
Diversity and stability 

BIODIVERSITY AND FUNCTIONING OF SELECTED TERRESTRIAL ECOSYSTEMS: 
ALPINE AND ARCTIC ECOSYSTEMS 

Alpine and arctic biodiversity 
Effects of biodiversity on arctic and alpine ecosystems 
Biodiversity and Global change in arctic and alpine ecosystems 
Future research needs 

BIODIVERSITY AND FUNCTIONALITY OF AQUATIC ECOSYSTEMS 
Why research on aquatic systems has lagged behind 
The nature of aquatic habitats 
Species-specific functional roles 
Species-combined functionality: Functional groups 
The problem of functional plasticity 
Direct and indirect measures of functionality 
Threats to Biodiversity and ecosystem function 
Future challenges and directions 

BIODIVERSITY AND THE FUNCTIONING OF SELECTED TERRESTRIAL ECOSYSTEMS: 
AGRICULTURAL SYSTEMS 

Introduction—biodiversity in agricultural ecosystems 
Planned diversity and the functioning of agricultural systems 
Unplanned diversity and the functioning of agricultural systems 

SPATIAL AND TEMPORAL DIMENSIONS OF BIODIVERSITY DYNAMICS 
Temporal dimensions of biodiversity dynamics 
Spatial dimensions of biodiversity dynamics 
Dynamics across geological and ecological scales 

EVOLUTIONARY AND GENETIC ASPECTS OF BIODIVERSITY 
Genetic Aspects of Biodiversity 
Evolutionary Aspects of Biodiversity 
Concluding statements on biodiversity, evolution, genetics, and conservation 

BIODIVERSITY MONITORING, ASSESSMENT, DATA MANAGEMENT, AND INDICATORS 

497



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

MONITORING OF BIODIVERSITY 
Introduction 
Multiple Goals of Biodiversity Monitoring 
Monitoring of Biodiversity in a Global Change Context 
Scales and Levels of Biodiversity Monitoring 
Approaches towards an Integrated Observation System 

SEARCH FOR INDICATORS FOR BIODIVERSITY ASSESSMENTS 
Measuring biodiversity 
The attributes of good indicators 
Types of indicators 
Some pragmatic solutions 

DATA AND INFORMATION MANAGEMENT AND COMMUNICATION 
Scope of the information domain in biodiversity informatics 
State of the art 
Some perspectives 

THE VALUE OF BIODIVERSITY 
Need, benefit and value of biodiversity 
Biodiversity and ethics of nature 

ECONOMIC RELEVANCE OF BIODIVERSITY 
Biodiversity as an economic good 
Value and access 
Economic measures and limits of use 

ETHICAL RELEVANCE OF BIODIVERSITY 
Human beings and nature: a complex relationship and its normative implications for the 
conservation of biodiversity 
Rules of preferences and criteria of decision making 

HALTING BIODIVERSITY LOSS: FUNDAMENTALS AND TRENDS OF CONSERVATION 
SCIENCE AND ACTION 

Culture vs. nature? Biodiversity loss and conservation as facets of human culture and 
evolution 
Dimensions, causes and consequences of biodiversity loss 
Halting biodiversity loss - conservation planning and implementation 

APPLICATION OF ECOLOGICAL KNOWLEDGE TO HABITAT RESTORATION 
Historical perspective 
The theoretical framework 
Biodiversity 
Degradation and habitat destruction 
Restoration 
Applications 

DISTURBANCE MANAGEMENT - APPLICATION OF ECOLOGICAL KNOWLEDGE TO 
HABITAT RESTORATION 

Part A: Concepts and Theory - Relating Disturbance Ecology to Restoration 
Part B: For Practitioners - Application of Ecological Knowledge to Habitat Restoration 
Part C: Case Study - Conservation Action For Substitution of Missing Dynamics  

LANDSCAPE DYNAMICS 
Landscape changes in the wilderness 

498



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Human driven changes 
Analysis of local landscape changes: the importance of mapping for a spatial analysis 
Driving factors in temperate agricultural landscapes 
Riparian landscapes 
How do landscape dynamics have to be considered in ecological restoration? 
Discussion and perspectives 

ALTERNATIVE RESTORATION STRATEGIES IN FORMER LIGNITE MINING AREAS OF 
EASTERN GERMANY 

General site characteristics 
Investigation methods 
Colonization processes 
Site dependent and chronological woodland differentiation 
General Sucessional development—an overview 
Near-natural restoration methods 
Opportunities and perspectives for integration of natural potential in reclamation of post-
mining landscapes 

AFFORESTATION AND REFORESTATION 
The particular features of forests among terrestrial ecosystems 
Ecosystem level effects of afforestation and reforestation 
Effects on biodiversity 
Arguments for plantations 
Political goals of afforestation and reforestation 
Reforestation problems 
Afforestation on a global scale 
Planting techniques 
Case studies of selected regions and countries 

TROPICAL FOREST RESTORATION EXPERIENCES 
Knowledge about Key Processes 
Using differing approaches under different circumstances 
Case Studies 
Assessing success 
Restoration at a landscape level 

COMBATING DEGRADATION IN ARID SYSTEMS 
Degradation of natural resources 
Frame conditions: The importance of scale 
Defining compartments for feasible approaches 
Assessment and Monitoring of the problem 
Approaches to Combating degradation in arid systems 
Policy challenges 

 
 
 
 
 
 
 
 
 

499



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

 ENCYCLOPEDIA OF FOOD AND AGRICULTURAL SCIENCES, ENGINEERING AND 
TECHNOLOGY RESOURCES  
 

THE ROLE OF FOOD, AGRICULTURE, FORESTRY, AND FISHERIES IN HUMAN 
NUTRITION 

Humans Have Modified the Global Environment 
Population Growth and Food Production 
Food Security: A Major Goal 
Food, Nutrition, and Health 
Global Stability: Problems and Prospects 
The Search for Sustainability 

FOOD AND AGRICULTURE AND THE USE OF NATURAL RESOURCES 
A Brief History of Food—Gathering, Production, and Storage 
The Impact of Technology on Agriculture and Food Production 
Protecting the Resource Base: Economic and Ecological Imperatives 
Constraining Factors in Food Production 
Challenges for the Twenty-first Century 

HISTORICAL ORIGINS OF AGRICULTURE 
Introduction: Domestication and the Origins of Agriculture 
Historical Conditions for the Origins of Agriculture 
Why Take up Farming? Explanations for the Origins of Agriculture 
The Development and Spread of Early Farming 
The Consequences of Early Farming 

FORESTS AND GRASSLANDS AS CRADLES FOR AGRICULTURE 
Humans as Parts of Forest and Grassland Ecosystems 
The Development of Agroecosystems—Agroforestry was the Origin 
Agroforestry Today 
Sustainable Agroecosystems for the Future 

DOMESTICATION AND DEVELOPMENT OF PLANT CULTIVARS 
Early Plant Domestication 
Reasons for Plant Domestication 
Development of Landraces 
Advent of Plant Genetics as a Scientific Discipline in Cultivar Development 
New Developments of Molecular Genetics and Cellular Physiology 
Lessons, Challenges, and Opportunities 

ANIMAL HUSBANDRY, NOMADIC BREEDING, AND DOMESTICATION OF ANIMALS 
Introduction to Animal Husbandry 
Trends Toward Domestication of Animals 
Distribution of Modern Pastoral People 
Traditional Animal Husbandry 
Social Parameters 
Changes in the Pastoral Way of Life in the Early Twenty-First Century 
Future of Nomadic Pastoralism 

HISTORY OF FORESTRY 
Concepts of Modern Forestry 
Origins of Modern Forestry 

500



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Spread of Modern Forestry 
Development Forestry 
Social Forestry 
Sustainable Forestry 
Challenge and Change 

ANCIENT FORESTRY PRACTICES 
Properties of Trees 
Timber, Wood, Leaves 
Coppicing 
Timber-growing 
Pollarding 
Wood-pasture and Savanna 
Burning 
Hedges and Fence-rows 
Other Non-forest Trees 
Woodmanship in the Twentieth Century 

TREE DOMESTICATION AND THE HISTORY OF PLANTATIONS 
Origins of Planting 
Movement of Germplasm 
Tree Domestication 
Plantations 
Forest Plantations 1400–1900 
Plantations 1900–1950 
Plantations 1950–2000 
Protection Forests 
Amenity Planting and Urban Forestry 
Plantation Practices 
Sustainability of Plantations 

PROTECTING FORESTS AND TIMBER STOCKS 
An Overview of Approaches to Timber and Forest Protection 
Twentieth Century Forces of Change 
The Scientific Approach to Timber Protection 
Community Forestry Programs Aimed at Timber and Forest Protection 
Domestic Policies and Forest Management 
Timber Protection and International Trade 
Environmental Labeling, Certification, and Timber Protection 
The Evolving International Dimensions to Timber Protection 

A HISTORY OF FISHING 
Introduction to Fish 
Fishing Methods, Trawling, and Influential Fish 
Fish Surplus, Over-exploitation, and Extinction 
Fisheries Science, Models, and Management 
Global Fish Issues 
The Future of Fisheries 

TRADITIONAL METHODS OF FISHING (SOUTHWEST PACIFIC) 
Subsistence Fishing Practices and Resource Development 

501



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Traditional Fishing Techniques: An Overview 
Traditional Fishing: Constraints and Opportunities 

DEVELOPMENT OF FRESHWATER FISHERIES 
History of Freshwater Fisheries 
Development of Freshwater Fish Culture 
Recreational Freshwater Fisheries 
Evolution of Freshwater Fisheries 

DEVELOPMENT OF MARINE FISHERIES 
History 
Fishermen Character and Policy 
Fisheries Resources 
Fish Processing and Trade 
Financing 
International Conditions 
Science 
Management 

THE DEVELOPMENT OF SPECIALIZED SHIPS, NETS, AND EQUIPMENT 
How Fishing Tools Appeared 
Differentiation of Catching Methods 
Fishing Gear and Fishing Vessels 
The Major Categories of Fishing Vessels 
Scientific Foundation for Fishing Gear Technology 
Mid-water and Deep-water Fishing 
Electronics and Information Services 
Fishing Ports 
Education 

IMPACT OF GLOBAL CHANGE ON AGRICULTURE 
Agriculture and Environment 
Agriculture and Global Change: A Reciprocal Relationship 

PROJECTIONS OF GLOBAL CARRYING CAPACITY 
The Reality of Projected Population Growth 
Responses to Population Pressure on Resources 
Optimum Populations 
Food Production Outlook 
Projections of Global Carrying Capacity 

RURAL RESOURCES AND FEEDING FOLK FULLY: PROBLEMS, POSSIBILITIES, AND 
PROSPECTS 

Some Defining Dimensions of Reality 
Resources: Degradation vs. Sustenance 
The Land Resource 
The Water Resource 
The Knowledge Resource 

THE IMPACT OF URBANIZATION ON RURAL LAND USE 
Urbanization as Process 
Rural Land Use 
Impacts of Urbanization 

502



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Impacts on Agriculture: Issues 
Impacts on the Rural Community: Issues 
Policy and Action 

QUALITY AND QUANTITY OF WATER FOR AGRICULTURE 
The World’s Freshwater Resource 
Utilization of the Freshwater Resource 
Inefficiency and its Consequences 
Overextraction of Water and its Consequences 
Climate Change and Water Availability 
Allocation of Water for the Environment 
Evolving Management Frameworks 
Whole System Management 

SALINATION, DESERTIFICATION, AND SOIL EROSION 
Land Use Practices that Lead to Salinization of Croplands 
Methods of Preventing and Repairing Salt-Damaged Soils 
New Solutions to Salinity Problems 
Desertification: Its Extent and Severity 
Main Causes of Land Degradation in Drylands 
Soil Erosion: A Threat to Sustainability 
Erosion Processes 

CONSERVATION OF PLANT GENETIC DIVERSITY 
Diversity in Biodiversity 
Threats to Biodiversity 
The Conservation Process 
Sustainable and Integrated Botanical Diversity Conservation 

PLANT AND ANIMAL GENEBANKS 
Historical Background 
State of the Art: Ex Situ Conservation Approaches and Methods 
Perspectives and Trends 
Future Research 

ECONOMICS AND POLICY OF FOOD PRODUCTION 
State of Hunger and Food Insecurity 
Causes of Hunger and Food Insecurity 
Policies for Food Supply and Food Security 
Toward a Long-Term Strategy for Improving Food Production and Access to Food 
Policies to Achieve Broad-Based Agricultural and Rural Development and to Improve Food 
Availability and Access to Food 
Public-Private Partnerships 
Prospects for Change 

WORLD DEMOGRAPHY AND FOOD SUPPLY 
A Decline in the Momentum of Population Growth 
Likely Future Population Change 
The Global Food Situation 
Future Food Production 

SOCIOECONOMIC POLICIES AND FOOD SECURITY 
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Eating Disorders 
The Obesity Epidemic 

NUTRITIONAL DEFICIENCY AND IMBALANCES 
Protein-Energy Malnutrition (PEM) 
Conditioning Factors 
Malnutrition Secondary to Chronic Disease 
Spectrum of Micronutrient Deficit and Excess 

FOOD ALLERGIES AND INTOLERANCE: ROLE OF DIETARY INTERVENTIONS IN 
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Clinical Manifestations 
Diagnosis 
Treatment 
Prevention 
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Enzymatic Methods to Reduce Phytic Acid Content 
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General discussion of energy and agriculture 
Some specific agricultural energy demands 
Analysis of Alternate Energy Sources 
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FOOD CROP PRODUCTION 
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RICE 
Rice in the world - living with rice 
Short history 
Growth, morphology and chemistry of the rice plant 
Rice ecosystems 
Main constrains to production and environmental consequences 
Development of plant genotypes for stabilized high yields for each ecosystem. 
Eating rice 

SORGHUM AND MILLETS 
Sorghum 
Millets 

BUCKWHEAT, AMARANTH AND OTHER PSEUDOCEREAL PLANTS 
Buckwheat 
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Quinoa 

NUTRITIONAL ASPECTS OF LEGUMES 
History, taxonomy and distribution 
Chemical composition 
Food, feed and non-food uses of legumes 
Agronomy, yield and production 

PEAS AND LENTILS 
Pea 
Lentil 

BEANS 
Faba bean 
Dry beans 

LUPIN AND CHICKPEA 
Lupin 
Chickpea 

VEGETABLES AND PLANTS FOR EDIBLE STARCH, OIL, SUGAR AND BEVERAGE 
PRODUCTION 

Concept of food security 
Our most important nutrients 
Food quality and safety 
Home-garden for household food security 
Growing cities – growing demand for safe food 
Water use for plant production 

VEGETABLES: ROOT CROPS 
Vegetables – as a part of the diet 
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VEGETABLES II (OTHERS) 
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Tomato 
Green pepper: Capsicum annuum 
Eggplant (Solanum melongena) 
The gourd family: Cucurbit crops 
Vegetable legumes 

STARCH BEARING CROPS AS FOOD SOURCES 
Starch bearing plants as the source of dietary energy 
Starch in cereals 
Root and tuber crops 
Other starchy plants 

PROTEIN BEARING CROPS 
Protein bearing plants and world’s food supply 
Protein sources 

PLANTS AS SOURCES OF OIL 
Soybean 
Oil Palm Fruit and Kernel 
Rape 
Sunflower 
Peanut 
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Corn 
Flax 
Castor plant 
Pumpkin 

SUGAR BEARING CROPS 
The present status of carbohydrate consumption 
Sugar crops 
Sugar crops as source of ethyl alcohol and fuel 

PLANTS USED FOR THE PRODUCTION OF BEVERAGES 
The importance of spices and herbs in the production of beverages 
Plants used for the production of beverages 

PLANTS USED FOR THE PRODUCTION OF STIMULANTS 
Species used for stimulation 
Characterization of the species 

SPICES 
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Spices of the tropics 

FRUIT AND NUTS 
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How botanists classify fruits 
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Apples 
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509



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Blackberry 
Blueberry 
Cranberry 
Currants /Black and Red/ 
Gooseberry 
Raspberry 

SUBTROPICAL FRUIT 
Citrus fruit and types 
Date palm 
Olives 
Pomegranate 
Grapes 
Fig 
Kiwi or Chinese gooseberry 
Persimmon 
Stone fruits: peach nectarine, apricot and plum 

TEMPERATE FRUITS 
Peach 
Apricot 
Cherry  
Strawberry 

TROPICAL FRUITS 
Banana 
Mango 
Pineapple 
Papaya 
Avocado pear 
Guava 
Coconut 
Passion fruit 
Litchi and longan 
Soursop and other annonas 

NUT PLANTS 
Cashew nut 
Almond 
Macadamia nut 
Pistachio nut 
Hickory nut 
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FIBER, FORAGE, AND INDUSTRIAL CROPS 

ORNAMENTAL PLANTS 
Ornamental plants 
Introduction to selected flower crops 

PHARMACEUTICAL PLANTS (PLANTS USED IN PHARMACEUTICAL PREPARATIONS) 
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Species processed by pharmaceutical industry 
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MEDICINAL PLANTS 
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Forest Classification 
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NATIONAL FOREST INVENTORIES AND GLOBAL RESOURCE ASSESSMENTS 
Introduction: Global Importance of Forests 
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Global Information Needs 
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The Future 

FOREST LAND RESOURCES 
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Forest Products. 
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CLASSIFICATION AND DISTRIBUTION OF FOREST BY GEOGRAPHY 
Classic Methods of Classification 
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Classification by Remote Sensing 
Classification and Distribution of Actual Forests 
Perspectives and Guidelines 

BOREAL AND TEMPERATE FORESTS 
Definitions and Geographic Distribution of Boreal and Temperate Forests 
Boreal and Temperate Forest Classification 
Forest Disturbance and Stand Dynamics in Boreal and Temperate Forests 
Paleological Perspectives and the Importance of Glaciation 
Historical and Modern Patterns of Resource Use and Management 
Responses of Boreal and Temperate Forests to Global Climate Change and Other 
Anthropogenic Impacts 

TROPICAL AND SUBTROPICAL FORESTS 
Introduction: Definition and Geographical Localization of the Tropics and Subtropics 
Phytogeographical Units, Forest Ecology and Land Use 
Important Tree Families 
Socioeconomic Framework of Forest Management and Deforestation 
Sustainable Natural Forest Management ApproachesSilvicultural Systems 
Non-Timber Forest Products 
Plantation Forestry 
Agroforestry 
Conservation Strategies 
Certification of Forests and Forest Management and Timber Labeling 
Forests as a Carbon Sink 
Perspectives 

FOREST PLANTATIONS 
Definition 
History 
Future Developments 
Types of Plantations 
Plantation Silviculture 
Plantation Yields and Productivity 
Problems with Plantations 
Outlook 

FOREST ECOLOGY 
Introduction: What is a Forest, What are Forest Ecosystems, and What is Forest Ecology? 
Why are Forests Different from One Part of the World to Another, at Different Locations on 
a Continent and Even Locally? 
Why do Forests Change Over Time? The Question of Temporal Diversity. 
Forest Ecosystem Structure 
Forest Ecosystem Function 
Interactions Between the Components and Processes of Forest Ecosystems 
Forest Ecosystem Complexity 
An Ecological Foundation for Sustainable Forest Management: The Application of 
Knowledge of Forest Ecology 
Non-timber Aspects of Forest Ecology 
How can Forest Ecology Deal with Ecosystem Complexity and the Large Spatial and 
Temporal Scales of Forest Ecosystems? The Role of Remote Sensing and Modelling. 
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FORESTS IN ENVIRONMENTAL PROTECTION 
Protection Forests 
Forests Benefit from Environmental Protection 
The Role of Forests in Global Cycles 
Forests in Restoration, Reclamation and Rehabilitation Projects 

UNDERSTORY PLANTS IN TEMPERATE FORESTS 
The Understory Environment 
Structure of Forest Understory Vegetation 
Diversity and Composition of Forest Understory Plants 
Physiology of Forest Understory Plants 
Reproduction and Clonal Growth 
Effects of Canopy Variation 
Responses to Disturbance 
Changes During Succession 
Dynamics of the Understory 
Effects of Understory Plants on Tree Seedling Establishment 
The Tree Seedling Bank 
Functional Aspects of the Understory 
Conservation and Management of Forest Understory Plants 

URBAN FORESTRY 
Urban Forest Statistics 
Urban Forest Effects - Benefits and Costs 
Urban Forest Management 
Future Directions 

MULTIPURPOSE SUSTAINABLE FOREST MANAGEMENT 
Role of Forests 
Sustainability 
Conservation of Biological Diversity 
Productive Capacity of Forest Ecosystems 
Forest Ecosystem Health and Vitality 
Conservation and Maintenance of Soil and Water Resources 
Maintenance of Forest Contribution to Global Carbon Cycles 
Socioeconomic Issues and Forest Management 

AGROFORESTRY 
Agroforestry Systems and Practices 
Biological Basis of Agroforestry 
Social Basis 
Future Development of Agroforestry 

FOREST RECREATION ON PRIVATE LANDS 
Overview of Recreational Forestry 
Examples from Costa Rica 

IMPORTANT TREE SPECIES 
Importance of Trees 
Softwoods 
Hardwoods 
Trees of Desert / Arid Zone 
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Trees for the Reclamation of Land 

CONIFEROUS TREES 
General overview 
Species 

TROPICAL HARDWOODS 
Types of Tropical Forests 
Economic and Environmental Evaluation 
Some Tropical Hardwoods 
Conservation Strategies 

TREE SPECIES IN RECLAMATION 
Tree Species Options for Degraded Land 
Opportunities for Land Reclamation Using Trees 

ARID ZONE FORESTRY WITH SPECIAL REFERENCE TO INDIAN HOT ARID ZONE 
Arid Zones of the World 
The Indian Hot Arid Zone 
Some Important Aspects of Vegetation and its Ecology 
Tree Species Profiles 
Artificial Establishment of Trees 
Synthesis 

FORESTS AND FOREST PRODUCTS 

HISTORY, NATURE, AND PRODUCTS OF WOOD 
History of Wood Use 
The Nature of Wood 
Basic Forms of Wood and Wood Based Materials 

CELLULOSE AND PULP 
What is Cellulose? 
Fundamentals of Cellulose 
Cellulose and Liquids 
Cellulose Derivatives 
Grafting of Cellulose 
Thermal Decomposition of Cellulose 
Synthesis of Cellulose 
Outlook for Uses of Cellulosic Products 
Introduction of Pulp 
How Pulp is Made 
Pulp Properties 
The Utilization of Pulp 

FOOD, FORAGE AND MEDICINAL RESOURCES OF FORESTS 
Forest Food 
Forage 
Forest Medicines 
Agroforestry, Swidden and Other Forms of Forest Management 
Economic Use and Potential 

PRODUCTS OF RESIN PROCESSING 
Resins from Conifers 
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Resins from broadleaf trees 
Hard Resins 
Fossil Resin 
Lac 

WILDLIFE AND TOURISM IN FOREST ECOSYSTEMS 
Wildlife 
Tourism 

FORESTS IN THE BIOSPHERE 
Introduction: Brief Description of the Biosphere 
Life in the Biosphere 
Forests in the Biosphere 
Forests, Carbon, Oxygen and Carbon Dioxide 
Types of Forests and Forest Biodiversity 
Major Environmental Influences of Forests 
The Productive Role of Forests 
Deforestation 

THE ROLE OF FORESTS IN THE PRESERVATION OF BIODIVERSITY 
Levels of Diversity 
Forest Ecosystems and Biodiversity 
Forest Age/Successional Stages and Biodiversity Preservation 
Human Influences in Forest’s Role in Preserving Biodiversity 

THE ROLE OF FORESTS IN THE HYDROLOGICAL CYCLE 
The Hydrological Cycle in Forests 
Forests and Hydrological Processes 
Effects of Afforestation/Deforestation on Streamflow 
Influence of Forests on Water Quality 

ROLE OF TREES IN CROPLANDS 
Classification of trees in croplands 
Contributions of trees in croplands to economic development and income generation 
Contributions of trees in croplands to environment improvement 
Negative Effects of Trees in Croplands 
Management Options to Increase Benefits and Decrease Negative Impacts 
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FLOW AND CONSERVATION OF ENERGY IN FORESTS 
The Flow and Capture of Light Energy in Forests 
Factors Influencing Flow and Conservation of Energy in Forests 
Methodologies 

CONSERVATION AND BREEDING OF FOREST TREES 
Species in Different Ecosystems 
Status with Respect to Use and Value 
Status with Respect to Threat 
Management Tactics 
Management Strategies 
Program Strategies 
International Capabilities 
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TECHNIQUES IN FOREST TREE BREEDING 
Genetic Surveys of Natural Populations 
Improvements Through the Use of Superior-Tree Selection in the Wild 
Testing Procedures for Genetic Advancement 
Genotype by Environment Interactions 
Advanced Generation Breeding and Testing 
Breeding Population Structure 
Inbreeding Depression 
Genetic Diversity and Risk in Forestry 
Gene Conservation 
Changes in Deployment Zones through Climate Change 
Advanced Technologies and their Role in Tree Breeding 

STRUCTURE, GROWTH, DEVELOPMENT AND REPRODUCTION OF FOREST TREES 
Crown Form 
The Stem 
Roots 
Leaves 
Reproduction 

SILVICULTURAL SYSTEMS FOR BOREAL AND TEMPERATE FORESTS 
Silvicultural Systems and their Applications 
Benefits from Silviculture: Today and in Future 
Constraints to Implementing Silvicultural Systems 

TROPICAL FOREST PLANTATIONS 
Reforestation in the tropics 
Main purpose of reforestation 
Forest Research 
Some problems 

PRODUCING PLANTING STOCK IN FOREST NURSERIES 
The unique character of forestry planting stock 
The role of forest nurseries in forest management 
Does the nursery affect the planting stock? 
Types of nurseries 
Establishing a new nursery 
The origin of the planting stock 
The culture of forestry planting stock: 
The control of harmful organisms in the nursery. 
Beneficial soil organisms 
Storage of planting stock 
Stock quality 

FOREST PEST AND FIRE MANAGEMENT 
Causes of Death in Natural Forests 
Problems Caused by Human Activity 
The Trend Toward Ecologically-Based Integrated Resource Management 
Strategies and Tactics in Integrated Pest and Fire Management 
Future Prospects 

FOREST RESOURCE MANAGEMENT 
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Historical Review of Forest Resource Management 
The Status of World Forests 
Approaches of Forest Resource Management 

TERRESTRIAL ANIMALS: MAMMALS, BIRDS AND INVERTEBRATES 

FARM ANIMALS AND HUMAN SOCIETY 
Products of Animal Origin and Human Society 
Animal Husbandry in the World 
Animals, Environment, and Sustainable Development 
Animals as Sources of Medicines, Ferments, and Hormones 
Animal Behavior and Animal Welfare 
Major Diseases of Domesticated Animals 
Animal Feeding 

MINOR DOMESTICATED ANIMALS 
Introduction: Minor Domesticated Animals 

FISHERIES AND AQUACULTURE : TOWARDS SUSTAINABLE AQUATIC LIVING 
RESOURCES MANAGEMENT 

The Role of Fisheries 
An Outline of Fisheries 
Fisheries Economic Outlook 
Fisheries Issues 
Perspectives 

HARVESTING THE SEAS 
Historical Development 
Fishery Systems 
State of World Fisheries 
The Dynamics of Overfishing 

WORLD YIELDS OF MARINE ORGANISMS 
World Fishery Production over the last Half of Century with Recent Trends 
Profile of Catches by Geographic Areas 

RATIONAL EXPLOITATION AND CONSERVATION OF MARINE ECOSYSTEMS 
The Exploitation and Conservation of Natural Resources 
Rationalization of Uses 
Effects on Wealth Distribution 

FORECAST OF YIELDS 
A perspective on Fisheries Trends Offered by Estimates of Production per Shelf Area 
Development Trends and Potential 
El Nio: the Consequences for Fisheries 
A Framework for Sustainable Fisheries 

POLLUTION OF THE HYDROSPHERE AND QUALITY CONTROL IN NATURAL WATERS 
Pollution Occurring in the Hydrosphere 
Monitoring and Assessment 
Water Quality Control and Environmental Management 

MARINE ORGANISMS AS FOOD, FORAGE, INDUSTRIAL, AND MEDICAL PRODUCTS 
Historical Perspective 
The Current Picture of Food and Non-food Uses 
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Future Prospects 

ALLOCATION OF USE RIGHTS AND ADJUSTMENT OF INSTITUTIONS 
Exclusivity Systems 
Allocation Mechanisms 
Regulatory Bodies 

SUBSIDIES TO FISHING 
Why do Governments Subsidize Fisheries? 
Subsidies and Their Classification 
Effects of Subsidies 
Subsidy Reform 

FISHING PORT MANAGEMENT, THE FORGOTTEN SUBJECT 
Historical Development of Service Functions of Fishing Ports 
Definitions Applied 
Key Functions of a Modern Fishing Port 
Differentiation of Port Functions and Services 
Fishing Port Management Planning 
Basic Concepts of Management Structures 
Introduction to Fishing Port Operation Management 
Management Planning 
Inventory Management and Control 
Port Operation and Fishing Fleet Management 

MARINE FISH AND INVERTEBRATES: BIOLOGY AND HARVESTING TECHNOLOGY 
New approaches 
Biology and Harvesting of Major Species 
Marine Plants: Production and Utilization 
Commercial Sea-Cucumbers and Trepang Markets 
Importance of Non-commercial Fish 
The Problem of Discards in Fisheries 
Fisheries Engineering and Technology: Fishing Operation and Economic Considerations 
Subsistence Hunting of Marine Mammals 

SCHOOLING FINFISH (CODS, HERRINGS, SARDINES, MACKERELS, AND OTHERS) 
Peruvian Anchoveta (Engraulis ringens, Jenyns 1842) 
Alaska Pollock (Theragra chalcogramma, Pallas 1811) 
Chilean Jack Mackerel (Trachurus murphyi, Nichols 1920) 
Atlantic Herring (Clupea harengus, Linné 1758) 
Chub Mackerel (Scomber japonicus, Houttuyn 1782) 
Capelin (Mallotus villosus, Müller 1776) 
South America Pilchard (Sardinops sagax, Jenyns 1842) 
Atlantic Cod (Gadus morhua, Linnaeus 1758) 
Pacific Cod (Gadus macrocephalus, Tilesius 1810) 
Japanese Anchovy (Engraulis japonicus, Temminck and Schlegel 1846) 
Sardine (Sardina pilchardus, Walbaum 1792) 

SCHOOLING FINFISH: AN OVERVIEW OF THE TUNAS, BILLFISHES AND SHARKS 
An Overview of the Tunas, Billfishes and Sharks 
Species by Species Overview and Discussion 
Overview of Sharks 
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Billfishes 
Recommendations 

SHRIMPS AND KRILL 
Shrimps 
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CRABS AND LOBSTERS 
Species and Fisheries 
Harvesting 
Biology 
Stock Assessment and Management Approaches 
Issues for the Future 

SHELLED MOLLUSCS 
Species and Fisheries 
Harvesting and Cultivation Techniques 
Biology 
Stock Assessment and Management Approaches 
Issues for the Future 

SQUID, OCTOPUS AND THE LIVING CEPHALOPODS 
Taxonomy 
Distribution 
Life History 
Ecology 
Production and Biomass 
Size Spectra 
Fisheries Management 
Aquaculture 

ORANGE ROUGHY AND OTHER DEEPWATER BENTHIC FISHES 
Foreword 
The Deepwater Environment 
Orange Roughy, Hoplostethus atlanticus, Collett, 1889 
Round Nose Grenadier, Coryphaenoides rupestris, Gunnerus, 1765 
Black Scabbard Fish, Aphanopus carbo, Lowe, 1839 
Alfonsinos, Beryx spp 
Oreos, Allocyttus niger, James, Inada and Nakamura 1988; Pseudocyttus maculatus 
Gilchrist 1906 
Black Cardinal Fish, Epigonus telescopus, Risso, 1810 
Tooth Fish, Dissostichus eleginoides, Smitt, 1898; D. mawsoni, Norman, 1937 

FLATFISHES AND SKATES 
Plaice, Pleuronectes platessa, Linnaeus, 1758 
Greenland Halibut, Reinhardtius hippoglossoides, Walbaum, 1792 
The Yellow Fin Sole, Limanda aspera, Pallas, 1811 
Common Sole, Solea solea, Linnaeus, 1758 
Atlantic Halibut, Hippoglossus hippoglossus, Linnaeus, 1758 
The Other Flatfish 

MARINE PLANTS: PRODUCTION AND UTILIZATION 
Foreword 
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Alginophyts and Alginic Acid 
Agarophyts and Agars 
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COMMERCIAL SEA CUCUMBERS AND TREPANG MARKETS 
The Commercial Sea Cucumbers 
Collecting and Processing Methods for Trepang 
The Main World Fisheries 
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Over-exploitation and Sustainable Management 

THE IMPORTANCE OF NON-COMMERCIAL FISH 
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Importance of Non-commercial Fish for Humans 
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Controversial Definitions 
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Variability in Discarding Practices 
Case Studies 
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Solutions 

FISHERIES ENGINEERING AND TECHNOLOGY; FISHING FLEET OPERATION AND 
ECONOMICAL CONSIDERATIONS 

Evolution Regarding Fishing Technology and Equipment; the Effectiveness of an Individual 
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Fishing Fleets: Technical and Economical Features; Capacity and Effort; Evolution 
Alternative Methods for the Exploitation of Aquatic Resources 
New Conditions for Fishing Operations; Context for the Development of Fishing Fleets; 
Opportunities 
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Polar bears 
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Pinnipeds 
Cetaceans 

INLAND FISHERIES 
Types of Inland Water 
Fisheries Ecology 
Characteristics of Fisheries 
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Environmental Impacts of Other Users 
Sustainable Management of Fisheries 

TRENDS IN WORLD YIELDS FOR INLAND WATERS 
Global Trends in Catch 
Regional Trends in Catch 
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Prognosis 
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SALMONID FISH: BIOLOGY, CONSERVATION STATUS, AND ECONOMIC 
IMPORTANCE OF WILD AND CULTURED STOCKS 

Nomenclature and Distributions of the Salmonids. 
General Life History and Biology 
Environmental Requirements 
Human and Natural Environmental Influences on Salmonid Populations 
A Detailed Life History Account of a Representative Salmonid Species, the Atlantic Salmon 
Economic and Cultural Importance of Salmonids 

COMMERCIALLY IMPORTANT CATADROMOUS FISH 
Generalities on the Anguillids 
Atlantic Eels 
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Status of the Species: A General Decline? 
Baseline for Sustainable Management 

SHAD OF THE NORTHEASTERN ATLANTIC AND THE WESTERN MEDITERRANEAN : 
BIOLOGY, ECOLOGY, AND HARVESTING 

Systematic and General Characteristics 
Distribution and Biology 
Threats and Conservation 
Harvesting 

DAMS, POLLUTION AND OTHER IMPEDIMENTS TO MIGRATION AND SPAWNING 
Impediments to Migration: River Obstacle Construction, Fishing, and Water Quality 
Reproduction: Impact of pollutants and temperature, modifications of spawning habitat 
characteristics and danger of hybridization 
Perspectives 

FRESHWATER FISH: HARVEST TECHNOLOGY 
Background  
Choice of Fishing Method and Gear 
Principal Types of Gear 
Improved Technology 
Social and Policy Implications of Fishing Technology 

COLDWATER FISH: WHITEFISH AND SMELT 
World Production of Smelt in Fresh and Brackish Waters by Capture 
World Production of the Whitefish (whitefish) in Fresh and Brackish Waters by Capture and 
Aquaculture 
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Biogeography 
Morphology, Classification, and Systematics 
Genetics 
Habitats and Social Interaction 
Tolerance to Environmental Changes 
Food Regime and Growth 
Reproductive Biology 
Culture and Fisheries of Cyprinids 
Introductions of Cyprinids Outside its Natural Range 
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WARM WATER FISH: THE PERCH, PIKE, AND BASS FAMILIES 
The Perch family 
The Pike Family 
The Bass Family 

THE TILAPIINI TRIBE: ENVIRONMENTAL, AND SOCIAL ASPECTS OF 
REPRODUCTION AND GROWTH 

Taxonomy and Parental Behavior 
Biology and Physiology of Reproduction in Tilapias 
Growth Characteristics of Tilapias 

OVERVIEW OF THE CATFISHES AQUACULTURE 
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Technical bases of the aquaculture systems 
Hybridization between different species 
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STURGEONS AND CAVIAR 
General Morphology 
Systematics 
Biogeography and Way of Life 
Reproduction 
The Sturgeon Exploitation by Fishing and Farming 
Threats to the Sturgeon 
Caviar, Sturgeon Meat, and Gastronomy 

EDIBLE FROGS 
Historical Relations with Humans 
Biology and Ecology 
Harvesting and Trade 
Decline in Wild Populations 
Is Raniculture the Answer to Declining Stocks? 

CRUSTACEANS 
Classification 
Distribution 
Morphology 
Physiology 
Adversity 
Main Species 
Exploitation 
Management 

RECREATIONAL SPORT FISHING IN FRESH WATERS 
Status of Recreational Fisheries 
Types of Recreational Fishing 
Components of Recreational Fisheries 
Assessment of the Status of Recreational Fisheries 
Constraints on the Development of Recreational Fisheries 
Recreational Fisheries beyond the Year 2000 

AQUACULTURE: PRINCIPLES AND PROSPECTS 
Historical Perspective 
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Aquaculture Products and Marketing 
Aquaculture and Environment Interdependencies 
Research and Development 
Prospect of Aquaculture 

MARINE SHRIMP FARMING 
Penaeid Biology 
History of Shrimp Farming and its World Production 
Culture Methods 
Processing and Packaging 
Market 
Problems 

FRESHWATER AQUACULTURE AND POLYCULTURE 
Brief Review of the State of World Freshwater Aquaculture 
The Different Types of Freshwater Fish culture and Polyculture 
The Main Cultivated Species in Freshwater Aquaculture 
Freshwater Fish Farming Management 
Freshwater Fish Farming Economics 

ENGINEERING AND BIO-TECHNOLOGIES IN AQUACULTURE 
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Bio-technologies 
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DISEASES AND PATHOLOGY OF AQUATIC ORGANISMS 
The Significance of Disease in Cultured Species 
Host Pathogen Interactions 
Disease Prevention and Control Methods 
Towards the Future 

FISH FARMING IN THE TROPICS 
Definition and Brief History of Fish Farming  
Principles of Fish Farming 
Tilapia Farming: A Case Study 
Induced Breeding and Genetic Improvement of Cultured Fishes 
Production of Monosex Fishes for Culture 
Parasites and Diseases of Cultured Fishes 
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Harvesting, Processing, and Marketing of Cultured Fishes 
Profitability of Fish Farming 
Future Outlook 

MARINE PLANT AQUACULTURE 
Foreword 
Seeding with Elements from the Reproduction Cycle: The Example of Laminaria japonica 
Seeding by Propagation of Cuttings: The Example of Kappaphycus alvarezii 
Cultivation from Cuttings in Land Facilities: The Example of Chondrus crispus 

ACCLIMATIZATION OF AQUATIC ORGANISMS IN CULTURE 
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Biological Characteristics of Aquatic Species 
From the Wild to Domestication 

AQUACULTURE MANAGEMENT 
The Concept of Sustainability 
National Aspects 
International Aspects 
Genetics 
Production 
Case Studies 

ENVIRONMENTAL IMPACT OF AQUACULTURE 
Biological Basis of Fish Production 
Characterization of Discharge and Release 
Environmental Effects and Impacts 
Reducing the Impact: Towards Sustainability 

ENVIRONMENTAL IMPACT OF INTRODUCED ALIEN SPECIES 
Trends in Introduction 
Reasons for Introduction 
Impact of Introductions 
Codes of Practice 

TRENDS IN AQUACULTURE PRODUCTION AND NUTRIENT SUPPLY 
Global Aquaculture Production and Food Supply 
Global Finfish and Crustacean Production by Species Groups  
Global Production by Feeding Habit and Nutrient Supply 
Compound Aqua feed Production 
Global Challenges to Nutrient Supply 

ECONOMICS OF FISHERIES AND AQUACULTURE 
Introduction  
Fisheries and fish farming in a historical context  
Fisheries and fish farming in modern times 
Global fisheries inefficiency: The common property problem  
Future fish supply: The expansion of fish farming  
Some important issues in the world’s fisheries 

SPATIAL BIOECONOMIC DYNAMICS OF MARINE FISHERIES 
Introduction 
Models of exploited populations incorporating spatial structure 
Heterogeneous recruitment density in space and time 
Spatial allocation of effort 
Spatial management of fisheries and metapopulations  

THE SITUATION IN WORLD FISHERIES 
Recent Trends in Fisheries Production 
Reasons for Production Growth 
The Sustainability of World Fisheries 

FISHERIES MANAGEMENT: BASIC PRINCIPLES 
Introduction 
The Fisheries Problem 
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Fisheries Management Systems 
Monitoring, Control and Surveillance 
The Fisheries Judicial System 
Fisheries Management: Future Developments 

COMMUNITY FISHERIES MANAGEMENT 
Introduction 
Perspectives on Community 
The Economic Interest of Fishing Communities 
Communities and the Sustainability Problem 
Structure of Community Fishery Management 
Performance of Community Fishery Management 
Future Trends 

MANAGEMENT OF STRADDLING FISH STOCKS: A BIOECONOMIC APPROACH 
Introduction 
Bioeconomic Modeling of Straddling Fish Stocks 
Threats to Cooperative Management 
The Northeastern Bluefin Tuna Fishery 
The Norwegian Spring-Spawning Herring Fishery 
Conclusion 

GAME THEORY AND FISHERIES 
Non-Cooperative Games 
Cooperative Games 

ADAPTATIONS TO LIFE IN ESTUARIES 
Salinity and sampling 
Opportunism, tolerance and competition 
Osmoregulation and other strategies 
Sediments and turbidity 
Hypoxia and anoxia 
Fish and fisheries 
Climate change 

ADAPTATIONS TO LIFE IN MARINE CAVES 
Introduction 
Geological origins, age and distribution of anchialine habitats 
Anchialine cave ecology 
Biodiversity 
Biogeography 
Evolutionary origins 
Adaptation to life in anchialine caves 
Conservation 

PHYTOPLANKTON AND PRIMARY PRODUCTION 
Methodological aspects 
Phytoplankton primary production in the oceans 
Photosynthesis versus irradiance relationships: P vs E curves 
Regenerated vs. New Production 
Solar radiation and phytoplankton primary productivity 
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Other factors influencing primary production 

MICROZOOPLANKTON, KEY ORGANISMS IN THE PELAGIC FOOD WEB 
Main microzooplankton groups 
Microzooplankton grazing impacts in marine ecosystems 
Microzooplankton and the biogeochemical cycles 
Microzooplankton as prey 
Human and climate forcing of microzooplankton populations 

EFFECTS OF RISING SEAWATER TEMPERATURE ON CORAL REEFS 
Introduction 
Direct Thermal Effects 
Indirect Thermal Effects 
Reef and Pelagic Fisheries 
Coral Reefs as Endangered Marine Ecosystems 
Needs and Recommendations 

REEF RESTORATION AS A FISHERIES MANAGEMENT TOOL 
Introduction: Coral Reef Fisheries 
Coral Reef Fisheries Decline 
Causes of Decline: Overfishing 
Causes of Decline: Habitat Degradation 
Marine Protected Areas in Reef Fisheries Management 
Natural Reef Regeneration 
Restoration Methods 
Electrical Reef Restoration 
Conclusions 

CLIMATE CHANGE AND FISHERIES 
Climate change 
Fisheries 
Fisheries and climate 
Climate changes in the interannual to multidecadal scales 
Global warming 
Economic and social aspects of climate change and fisheries 
Conclusions 

MELTING OF POLAR ICECAPS:IMPACT ON FISHERIES 
Climate change and the melting of polar icecaps 
Impacts on marine fisheries 
Sea-level rise 
Impact of sea level rise on marine fisheries 
Reduction of Sea-Ice cover 
Ice shelves and icebergs 
Impact of salinity changes 

MELTING OF POLAR ICECAPS:IMPACT ON MARINE BIODIVERSITY 
Historical precedent 
Impact on Antarctic continental shelf biodiversity 
Impact on Arctic biodiversity 
Impact on deep sea organisms 
Impact on temperate and tropical shelf biodiversity 
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FOOD QUALITY AND STANDARDS 
Food Quality Standards 
Food Sanitation and Safety 
Food Quality and Assurance 
Food Quality Indices 
Inspection, Quarantine, and Quality Control Organizations 

SYSTEMS OF FOOD QUALITY STANDARDS 
History 
Food Standards 
Trends in Food Standardization 

HISTORY OF FOOD QUALITY STANDARDS 
Early History 
The Middle Ages 
Industrial Revolution in the Nineteenth Century 
The Twentieth Century 
The International Situation and Perspectives 

BASIC CONCEPTS OF FOOD STANDARDS 
Standardization in Food Production 
What a Standard Should Contain 
Types of Standards 

NATIONAL STANDARDS 
Preparation of National Standards 
Relationship Between Standardization and Regulation 
Basic Data About Some National Standards Bodies 
Advantages of Utilizing International Standards 

REGIONAL STANDARDS 
Main Regional Standardization Organizations and Their Activity 
Regional Codex Alimentarius Bodies 
Future Trends 

INTERNATIONAL SYSTEM OF FOOD QUALITY STANDARDS 
International Organization for Standardization (ISO) 
Joint FAO/WHO Food Standards Program 
Brief Information About Other International Organizations 

FOOD SAFETY 
Biological Pathogens 
Chemicals 
Factors of Significance for Food Safety 
Emerging Pathogens and Other Issues 
Food Allergy and Intolerance 
Economic and Social Consequences of Foodborne Diseases and Food Contamination 
Prevention and Control of Foodborne Illness 
Responsibilities for Prevention of Foodborne Illness: The Concept of Shared Responsibility 

FOOD MANUFACTURING PRACTICES AND SANITATION 
Trends in the Development of Food Technology and Their Effect on Food Safety 
Good Manufacturing Practice (GMP) 
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Hazard Analysis and Critical Control Points (HACCP) 
Sanitation 
Future Trends 

FOOD CHAIN MANAGEMENT 
Good Agricultural Practice is the First Pillar of Food Safety 
Good Veterinary Practice, A Tool for Improvement in Food Safety 
Good Manufacturing Practice Contributes to Food Safety 
Storage and Distribution of Foods 
Sanitation and Safety in Food Services 
Training, Education, and Food Safety 

FOOD SAFETY AND ENVIRONMENTAL SANITATION 
Integrated Pest Management and Food Safety 
Foodborne Diseases and the Environment 
Air Pollution and Food Safety 
Other Environmental Contaminants and Food Safety 
Sustainable Agricultural Practice—The Way of the Future 

FOOD LAWS AND REGULATION 
The Structure of Food Law 
Food RegulationWhat Should be Regulated? 
Harmonization of Food Laws and Regulations at the International Level 

PREDICTIVE MICROBIOLOGY 
General Principles and Microbial Dynamics 
Environmental Factors Studied 
Classical Models 
Using the Models for Prediction 

FOOD QUALITY AND ASSURANCE 
Analytical Methods Used for Quality Determination 
Analytical Methods for the Determination of Basic Food Components 
Food Quality Control 
Trends in Quality Control and Assurance 

QUALITY CONTROL OF RAW MATERIALS 
Water 
Raw Materials of Plant Origin 
Raw Materials of Animal Origin 
Other Raw Materials 
Perspectives and Trends 

IN-PROCESS QUALITY CONTROL 
General Aspects of In-Process Control 
Specific Aspects of In-Process Control 
Perspectives and Trends 

QUALITY CONTROL OF FINISHED PRODUCTS 
General Aspects of Quality Control of Finished Products 
Some Specific Aspects of Quality Control of Finished Products 
Perspectives and Trends 

FOOD QUALITY ASSURANCE FOR CHILDREN AND SPECIFIC DIETARY PURPOSES 
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General Issues about Special Foods 
Dietary Foods for Special Medical Purposes 
Baby Foods 
Low Calorie Foods 
Fortification (Enrichment) of Foods 
Functional Foods 

FOOD QUALITY INDICES 
Factors Determining Food Quality 
Overall Evaluation of Food Quality 

MEAT AND MEAT PRODUCTS 
Quality Indices of Carcass Meat 
Quality of Cooked Meat 
Quality of Meat Products 
Poultry 
Safety of Meat and Meat Products 

FOOD QUALITY AND STANDARDS PERTAINING TO FISH 
Species Identity 
Freshness 
Sensory Properties 
Biological Contamination 
Chemical Contamination 
Nutritional Factors 
Technological Suitability 
Conformation to Product Standards 

MILK AND MILK PRODUCTS 
Quality of Raw Milk 
Pasteurized Milk 
Flavored Milks 
Cream 
Manufactured Milk Products 
Butter 
Cheese 
Cultured Milks 
Cultured (Sour) Cream 

FRUITS AND VEGETABLES 
Quality Indices of Fruits 
Quality Indices of Vegetables 
Packaging and Labeling of Fruits and Vegetables 
Conformity with Product Standards and Quality Inspection of Fruits and Vegetables 
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Cereal-Based Products 
Oilseeds 
Legumes 

COFFEE, TEA, AND SPICES 
Coffee and its Products 
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Tea 
Spices 

INSPECTION, QUARANTINE, AND QUALITY CONTROL ORGANIZATIONS 
Inspection 
Legal Issues Requiring Consideration by Inspector and Analyst 
Product Recall 
Import and Export Inspection 
Quality Control Organizations 

QUALITY CONTROL OF PLANT GROWTH, PLANT PROTECTION, AND QUARANTINE 
The Negative Effects of Chemical Plant Protection 
How to Reduce the Negative Effects of the Use of Pesticides 
Regulations on Plant Pesticides 

QUALITY CONTROL OF ANIMAL DEVELOPMENT, ANIMAL PROTECTION, AND 
QUARANTINE 

Negative Effects of the Use of Veterinary Drugs 
How to Prevent or Reduce Negative Effects of Veterinary Drugs 
Regulations on Chemical Residues 

LEGISLATION AND QUALITY CONTROL OF FOOD PRODUCTS 
Legislation on Food Manufacturing and Trade 
Quality Control of Food Products 
Total Quality Management (TQM) in the Food Industry 

LOCATIONS AND TASKS OF THE MAIN INSTITUTIONS AND ORGANIZATIONS FOR 
FOOD CONTROL SYSTEMS 
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International Organizations 

FOOD MICROBIOLOGY 
Microorganisms Important in Food 
Microbiology of Spoilage and Preservation of Food 
Foodborne Diseases 
Methods in Food Microbiology 

MICRO-ORGANISMS IMPORTANT IN FOOD MICROBIOLOGY 
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Yeasts 
Bacteria 

SPOILAGE AND PRESERVATION OF FOOD 
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Properties of Yeasts 
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Classification of Lactic Acid Bacteria 
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Metabolism of Lactic Acid Bacteria 
Industrial Use of Lactic Acid Bacteria 
Lactic Acid Bacteria and Health 
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FOODBORNE PATHOGENS 
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Salmonella Infections 
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Shigella 
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TESTING METHODS IN FOOD MICROBIOLOGY 
Basic Microbiological Techniques 
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Identification and Typing of Microorganisms 
Testing Methods for Quality and Safety 

FOOD CHEMISTRY 
Historical Aspects 
Gross Chemical Composition of Foods 
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FOOD PROTEINS AND ENZYMES 
Chemistry of Food Proteins 
Food Proteins of Plant Origin 
Food Proteins of Animal Origin 
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FOOD LIPIDS 
Chemical Composition 
Lipid Sources 
Lipid Processing 
Lipids in Human Nutrition 
Edible Lipid Foods 
Future trends 

CARBOHYDRATES 
Classification 
Chemistry of Carbohydrates 
Thermally Induced Changes of Carbohydrates 
Carbohydrates in Foods 
Dietary Utilization and Function of Carbohydrates 

VITAMINS 
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Fat-soluble Vitamins 
Vitagens 

FLAVOR AND COLOR COMPOUNDS 
Taste Substances in Foods 
Volatile Flavor Compounds 
Thermally Induced Flavors 
Synthetic Flavors 
Color Compounds in Foods 

MINERALS AND OTHER MICROCOMPONENTS 
Minerals in Foods 
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ADDITIVES AND CONTAMINANTS 
Food Additives 
Contaminants 

AGRICULTURAL LAND IMPROVEMENT: AMELIORATION AND RECLAMATION 
Introduction: Land ImprovementThe Basis of Development 
Amelioration: Premises and Practices 
Hydro-Melioration 
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Non-flooding polders. 
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DEBRIS FLOWS AND ANTI-DEBRIS-FLOW MEASURES 
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535



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Destructive Force of Debris Flows 
Prediction of Debris Flows 
Methods Of Combating Debris Flows 
The Future of Anti-Debris-Flow Protection 

SOIL IMPROVEMENT 
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Removal of Trees, Shrubs, Stumps, and Buried Timber 
Removal of Stones 
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Remediation of Disturbed Lands 
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Crop Growing 
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CHEMICAL AMELIORATION OF SOILS 
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Cation Exchange Complex of the Soil 
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Kinds of Chemical Amelioration: Chemical Amendments 
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RECLAMATION OF ACID SOILS 
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AMELIORATION OF ALKALI(SODIC/SOLONETZ) SOILS 
Diagnosis of Alkali Soils: Concept, Indices and Criteria for Evaluation 
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Conditions 
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Afforestation for aesthetic improvement 
Halophytes - introduction and selection work 
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Optimum ratio between elements in landscape (meadow, plough-land, forest, water). 
Agroecological principles and methods of soil processing. 
Management of organic substance content in soil, regulation of microbiological processes. 
Maintenance of soil with nutritious elements; systems of macro- and microfertilizers. 
Peculiarities of processing of soil polluted with heavy metals and radionuclides. 
Agrotechnical protection of plants from harmful organisms (weed plants, harmful insects 
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Thermal Conductivity 
Thermal Diffusivity 
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Viscosity 

ELECTRICAL PROPERTIES OF FOODS 
Electrical Conductivity 
Electric Permittivity 
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Particle Size Distribution 
Applications in Food Powder Field 

FOOD MICROSTRUCTURE 
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Perspectives 
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Thermophysics 
Chemical Thermodynamics 

COLLIGATIVE PROPERTIES OF FOODS 
Ideal Solutions 
Colligative Properties 

PHASE TRANSITIONS 

539



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Phase and State Transitions 
Phase and State Transitions in Foods 
Phase Transitions and Food Structure 
Transitions and Food Processing 
Reaction Kinetics and Food Stability 

SURFACE PHENOMENA 
Colloidal Forces Between Particles 
Flocculation 
Food Emulsifiers 
Competitive Adsorption in Mixed Emulsifier Systems 
Interfacial Rheological Properties of Adsorbed Layer 

KINETICS OF CHEMICAL REACTIONS IN FOODS 
Fundamental Concepts 
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Chemical Kinetics in Food Processing and Preservation 
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Linear Viscoelasticity 
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Viscoelastic Properties of Food Biopolymers 

SQUEEZING AND ELONGATIONAL FLOW 
Squeezing and Elongational Flow in Fluid Foods 
Foundations of Squeezing Flow Viscometry 
Parallel Plate Viscometer 

FOOD SUSPENSIONS 
Rheological Behavior 
Forces Acting on Particles 
Measurement Techniques 
Factors Affecting Viscous Behavior 
Predictions of Rheological Properties Based on Structure 
Flow Behavior of Solid-liquid Mixtures 
Future Trends 

FOOD EMULSIONS 
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Emulsion Stability. Destabilization Mechanisms 
Interaction Forces Between Droplets 
Emulsion Formation 
Food Emulsion Rheology 

CONSTITUTIVE MODELS FOR FOOD SYSTEMS 
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Dilute Solution Theories 
Concentrated Dispersion Theories 
Concentrated Solution/Melt Theories 
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Differential Constitutive Models 
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SOLID FOODS 
Rheological Properties of Solid Foods 
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Final Remarks 
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Non-Destructive Test 
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Physiological Perception 
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Communication of the Sensation: Sensory Analysis 

FOOD PROCESS ENGINEERING 
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Raw Material Preparation 
Prevention of Food Spoilage 
Food Preservation by Canning 
Aseptic Packaging 
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Low-Temperature Food Preservation 
Frying of Foods 
Physical Separation of Food Components 
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Historical Perspective 
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Scientific Principles 
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Applications 

FOOD FREEZING 
History and Origin 
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The Freezing Process 
Freezing Systems 

CONCENTRATION OF LIQUID FOODS 
Physical Properties of Liquid Foods 
Concentration by Evaporation 
Concentration with Membranes 
Combined Technologies in the Concentration of Liquid Foods 
Freeze Concentration 

FOOD DEHYDRATION 
Basic Concepts Associated with Drying 
Drying Rate 
Heat and Mass Transfer Controlling Resistances during Drying 
Dehydration Techniques 
Future Directions 

FOOD FRYING 
Physicochemical Changes in Foods during frying 
Edible Oils Used in Frying Foods 
Heat Transfer during Frying 
Frying Systems 
Future Studies 

SEPARATION 
Liquid-Liquid Extraction 
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Solid Liquid Separation 
Mechanical Separation 
Membrane Processing 
Column Chromatography 
Distillation 

SUPERCRITICAL EXTRACTION 
Concepts of Supercritical Fluids 
Solubility Measurement Techniques 
Solubility Measurements 
Applications of Supercritical Fluid Extraction 
Other Applications of Supercritical Fluids 

FOOD EXTRUSION 
Extruded Products 
Extrusion Equipment 
Extrusion Variables and Process Parameters 
Process Modeling and Scaling 
Scale-Up 
Physico-Chemical Changes During Extrusion 
Flavor Formation and Loss During Extrusion 
Effect of Extrusion on Nutritional Quality 
Other Applications of Extrusion Processing 

CRYSTALLIZATION 
Crystallization Principles 
Controlling Crystallization in Foods 
Factors Affecting Control of Crystallization 

NONTHERMAL PROCESSING OF FOODS AND EMERGING TECHNOLOGIES 
High Hydrostatic Pressure 
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Food Irradiation 
Light Pulses 
Pulsed Electric Fields 
Oscillating Magnetic Fields 
Nonthermal Methods as Hurdles 
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HURDLE TECHNOLOGY 
Principles of Hurdle Technology 
Basic Aspects of Hurdle Technology 
Applications of Hurdle Technology 
Food Design by Hurdle Technology 

FOOD FERMENTATION 
Definitions 
Microbial Ecology 
Groups of Fermenting Organisms 
Fermented Products 
Fermentation as a Source of Chemical Compounds for Foods 
Industrial Fermentation 
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FOOD POWDER PROCESSING 
Introduction: Applied Powder Technology to Food Materials 
Comminution 
Attrition 
Mixing 
Separation and Classification 
Agglomeration and Growth 
Drying and Reconstitution 

FOOD MIXING 
Special Features of Food Mixing 
Assessment of Mixedness 
Types of Food Mixers 

FOOD PACKAGING 
Metal Containers 
Glass Containers 
Paper and Paperboard Packages 
Plastic Containers 

FOOD PLANT DESIGN 
Principles 
Critical Issues 
Project Execution 

FOOD PROCESS DESIGN 
A General Approach to Food Process Design 
Categories of Food Processes 
Future Directions in Food Process Design 

FOOD PROCESS MODELING 
Modeling and its Various Uses 
Types of Process Modeling 
Other Models Used in Food Plant Design and Operation 
Computational or Numerical Models 
Observational (Empirical) Models 

PROCESS INSTRUMENTATION AND CONTROL 
Background 
The Control Problem 
Instrumentation 
Computer-Controlled Systems 
Future Trends 
Future Directions 

SOFTWARE FOR FOOD ENGINEERING APPLICATIONS 
Software Sources 
Software Tools 

AUTOMATION OF FOOD PROCESSING 
Why Automate? 
Uniqueness of the Food Industry 
Tools of Automation 
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THE SANITARY DESIGN AND CONSTRUCTION OF FOOD PRODUCTION FACILITIES 
Programs 
The Product 
Site Selection and Plant Design 
Plant Layouts 
Equipment 
The "Enemy": Bio-Films 
Placement of Equipment 
Valves 
Pumps and Piping 
Thermal Processing Equipment 
Conveying Systems 
Containment Vessels 
A Perspective 

FOOD WASTE 
Wastewater Parameters 
Characteristics of Food Processing Wastewater 
Regulatory Issues 
Management and Treatment Processes 

AGRICULTURAL MECHANIZATION AND AUTOMATION 
Technology and Power 
Machines and Implements 
Mechanization and Livestock Production 
Monitoring the Agricultural Environment 
Agricultural Wastes and By-products 
Livestock Slaughtering and Primary Processing 

TECHNOLOGY AND POWER IN AGRICULTURE 
Technology 
Power 
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Internal Combustion Engine 
Fuel Sources 
Tractors 
Agricultural Implements 
The Moldboard Plow 
Reaping, Threshing, and Combine Harvesters 
Electric Power 
The Computer Revolution 
Precision Farming 
Social Issues 

EXPENDITURES AND RETURNS 
Direct Machine Expenditure 
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AGRICULTURAL EQUIPMENT: CHOICE AND OPERATION 
Importance of Agricultural Equipment Choice and Operation 
Methods of Obtaining Access to Equipment 
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Equipment Costs 
Equipment Selection 
Equipment Operation 
Automation of Agricultural Equipment Operation 
The Future of Agricultural Equipment Choice and Operation 

MAINTAINING WORKING CONDITIONS AND OPERATION OF MACHINERY 
Maintaining Working Conditions 
Operation of Machinery 
Tillage 
Distribution of Nutrients 
Crop Protection 
Irrigation 
Forage Harvesting and Preservation 
Grain Harvesting and Preservation 
Harvesting, Handling, and Storage of Potatoes 
Harvest and Handling of Sugar Beet 
Risks of Accidents and Health Hazards 

HUMAN AND ANIMAL POWERED MACHINERY 
Human Powered Operations and Equipment 
Animal Powered Operations and Machinery 
Future Perspectives in the Use of Human and Animal Power in Agricultural Production 

ENERGY SOURCES: NON RENEWABLE AND RENEWABLE 
Definition of Energy 
Forms of Energy and Energy Retention 
Energy Transformation, Energy Definition, Energy Supplies 
Energy Transformation of Fossil Fuels 
Energy Transformation from Atom Splitting and Atomic Fusion 
Energy Transformation from Renewable Energy Sources 
Perspectives and Future Energy Policy 

AGRICULTURE AND AUTONOMOUS POWER SUPPLY 
Power Production and Aspects Concerning the use of Renewable Sources 
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Internal Combustion Engines Combined with Generators (IC Generator-sets) 
External Combustion Engines/Turbines Combined with Generators (EC Generator-sets) 
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Photovoltaic Solar Plants 
Wind Generators 
Combined Production of Electric and Thermal Energy (Co-generators; CHP) 

FARM MACHINERY 
Trends in Farm Machinery Adoption 
Machinery for Tillage 
Seeding and Planting Machinery 
Fertilizer Application and Plant Protection Equipment 
Machinery for Crop Harvesting and Threshing 
Machinery for Transport 
Horticultural Machinery 
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Standardization and Testing of Farm Machinery 

TRACTORS AND TRANSPORT VEHICLES 
Mechanization, Tractor Development and Tractor Performance 
Thermodynamics and Cycles for Internal Combustion Engines 
Fuels and Combustion 
Engine Components 
Electrical Systems for Tractors 
Carburetor Engines and Ignition Systems 
Diesel Engines 
Engine Cooling, Coolants, and Cooling Systems 
Lubricants and Lubrication Systems 
Mechanics of the Tractor Chassis and Tractor Safety 
Tractor Hydraulics, Hitches, and Steering Systems 
Power Trains 
Ergonomics and the Operator Environment 
Traction Modeling and Tractor Draft Performance 
The Transportation of Farm Produce 

TILLAGE AND SEEDING MACHINES 
Tillage Machines 
Primary Tillage Implements 
Secondary Tillage Implements 
Seeding Machines 

FERTILIZER APPLICATORS AND PLANT PROTECTION EQUIPMENT 
Dry Fertilizer Application Methods and Equipment 
Liquid Fertilizer Applicators 
Granular Pesticide Applicators 
Sprayers 
Dusters 
Future Trends 

HARVESTERS 
Classification of Crops 
Seed Harvesting Machines 
Root Crop Harvesters 
Green Plant and Leaf Harvesters 
Fruit Harvesters 
Fiber Crop Harvesters 
Timber 

EQUIPMENT FOR POST-HARVEST PRESERVATION AND TREATMENT OF PRODUCE 
Historical Perspective 
Science, Engineering, and Technology 
Field-based versus Shed-based Operations 
Receipt of Produce 
Conveying 
Cleaning 
Sorting and Grading 
Treatment 

547



 
Last Update : December 11, 2007                                                                                                                                                                                 © EOLSS 

Packaging and Labeling 
Unitization 
Storage 
Dispatch 
Transport 
Wholesaling 
Retailing 
Consumption 
Policy 
Post-harvest Systems Management 
Future Directions 

FACILITIES AND EQUIPMENT FOR LIVESTOCK MANAGEMENT 
The Evolution of Livestock Production 
Fundamentals for Equipment Design 
Challenges, Needs, and Future Perspectives 

PLANNING AND BUILDING OF STOCK-RAISING FARMS 
Site selection considerations 
Space and distance requirements 
Topography 
Climate 
Utilities 
Safety and security 
Biosecurity 
Malodors from livestock facilities 
Combining buildings into a production system 
Developing a site plan 
Building a production facility 

EQUIPMENT FOR CATTLE PRODUCTION 
Types of cattle production 
Methods of feeding 
Cattle housing 
Cattle health and welfare 
Milking equipment 
Management tools 
New developments and discussion 

EQUIPMENT FOR PIG PRODUCTION 
Environmental Impact of Pig Production 
Equipment to Minimize Environmental Impact 

EQUIPMENT FOR SHEEP PRODUCTION 
Sheep production options 
Equipment for pasture systems 
Watering troughs 
Feeding equipment 
Lambing equipment 
Confinement production 
Handling facilities 
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Buildings for sheep production 

EQUIPMENT FOR POULTRY PRODUCTION 
Types of poultry 
Types of chicken housing systems 
Economic Impact of Poultry Production 
Housing Systems 
Feeding Equipment 
Watering Equipment 
Medication Equipment 
Ventilation and Heating 
Lighting 
Harvesting 
Waste from Poultry Systems 

AUTOMATION AND ELECTRONIC EQUIPMENT 
Automation 
Automatic Identification of Animals 
Automatic Feeding 
Automatic Monitoring of Physiological Yield Parameters 
Software 
Robotics 
Milking Robot 

ENVIRONMENTAL MONITORING 
Loss of Ecology due to Agricultural Development 
Environmental Monitoring 
Equipment for Environmental Monitoring 

ECOLOGY AND TECHNOLOGY 
Interconnection of Human Beings and the Natural Environment 
Designing with Ecological Constraints 
The Issue of Sustainability 
What is an Ecosystem Service? 
Ecological Engineering – the Merging of Ecology and Technology 
Key Technologies for Sustainable Ecosystems 
Implementing Ecology and Technology 

EROSION CONTROL EQUIPMENT 
No-Till Systems 
Ridge Tilling 
Cultivators for Heavy Residue 
Fall Strip-Till Systems 
Mulch-Till Systems 
Controlled Traffic 
Wind Erosion 

HEALTH AND SAFETY OF PERSONNEL IN AGRICULTURE 
Tractors 
Other Farm Machinery 
Animals 
Confined Spaces and Storage Structures 
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Slips and Falls 
Overhead Power Lines and Electricity 
Chain Saws and Woodcutting 
All-Terrain Vehicles 
Fires 
Chemicals 
Respiratory Hazards 
Noise 
Skin Cancer 
Repetitive Motion and Back Injuries 
Maintenance, Repair, and Construction 
Child Safety on the Farm 
Stress and Depression 
Regulations and Management 

AGRICULTURAL-RELATED FIRES AND EXPLOSIONS 
Fundamentals of Fires and Explosions 
Fires in Stored Agricultural Crops 
Agricultural Machinery Fires 
Fuel Storage 
Agricultural Chemical Fires 
Grain Dust Explosions 
Fire Detection and Suppression Systems 

RECOVERY AND USE OF WASTES AND BY-PRODUCTS 

STORAGE, HANDLING AND DISPOSAL OF ANIMAL SLURRIES 
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Storage 
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Application and utilization 
Environmental and legal aspects 

ANIMAL SOLID MANURE: STORAGE, HANDLING AND DISPOSAL 
Solid Manure Characteristics 
Solid Manure Handling Alternatives 
Collection and Transfer Systems 
Storage 
Treatment 
Land Application 

BALING, TRANSPORTATION, AND STORAGE OF STRAW 
Baling 
High Pressure Compaction 
Transport and Handling 
Storage 
Logistic Chains 

COMMERCIAL USES OF STRAW 
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Electrical Power and Fuel Generation 
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Composting and Mushroom Cultivation 
Building Construction and Structural and Paper Product Manufacturing 
Environmental Mitigation and Farm Use 
Other Uses 

SLAUGHTERING AND PROCESSING OF LIVESTOCK 
Background 
Pre-Harvest Aspects 
Post-Harvest Aspects 
Health Certification of Meat and Meat Products Entering Trade 
Education and Food Safety 
Future Needs 

ANIMAL WELFARE AND HUMANE SLAUGHTER 
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Captive Bolt Stunning 
Carbon Dioxide Stunning 
Assessing Insensibility 
Insensibility in Poultry and Gas Stunned Animals 
Ritual Slaughter 
Objective Scoring of Animal Welfare 
Stunning Methods and Blood Splash 

THE ROLE OF SLAUGHTER HYGIENE IN FOOD SAFETY 
Animal cleaning and washing 
Chemical dehairing 
Knife-trimming and steam-vacuuming 
Carcass decontamination by spraying, rinsing or exposure to steam 
Carcass chilling 
Carcass cutting and meat storage 
Further processing and preparation for consumption 
Overview 

PROCESSING AND MARKETING NON-MEAT PRODUCTS FROM LIVESTOCK 
Historical background 
Physicochemical, ecological and economic background of the utilization of non-meat 
products from livestock 
Mass balance of world meat production and non-meat products from livestock 
Non-meat products from fallen stock and emergency culling 
Ethical consideration in the utilization of non-meat products from livestock 
Animal raw materials versus plant and "synthetic" raw materials 
Total quality management in non-meat products from livestock 
Outlook 

AGROECOLOGY: ENVIRONMENTALLY SOUND AND SOCIALLY JUST ALTERNATIVES TO 
THE INDUSTRIAL FARMING MODEL 

Introduction 
Agroecology and Sustainable Agriculture for Small Farmers in the Developing World  
Organic Agriculture in the Industrial World  
Moving Ahead  
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SYSTEMS ANALYSIS AND MODELING IN FOOD AND AGRICULTURE 

AN OVERVIEW OF THE FOOD SYSTEM 
Food System 
Topics of Concern in World Agriculture 

ENERGY USE IN PRODUCTION OF FOOD, FEED, AND FIBER 
After the 1973 Oil Embargo 
Overview of Energy Use and Food Production 
Agriculture and Alternative Energy 

ENVIRONMENTAL IMPACT OF FOOD PRODUCTION AND CONSUMPTION 
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Climate Change 
Food Safety and Biotechnology 
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SOCIAL AND POLICY ISSUES OF AGRICULTURE AND FOOD 
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Food Supply and Demand 
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Coping with Excess: The Problem of Obesity 
Coping with Scarcity: Underdevelopment and Food Insecurity 
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SPATIAL FOOD AND AGRICULTURAL DATA 
Precision Agriculture 
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DATA ASSIMILATION SYSTEMS 
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Biostatistics 
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DATA PRESENTATION SYSTEMS 
Data Flow 
Tools for Data Presentation 
Conclusion 

CROP MODELS - IN OPEN FIELD 
Brief history 
Crop modeling components 
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