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Comparative analysis of fishing operation with the difference of
deck layout of Korean coastal large trawler

Min-Son KiM, Kyong-Mi KANG', Ju-Hee LEE' and Hyeon-Ok SHIN'*

Department of Fisheries Physics, Graduate school, Pukyong National University, Busan 608-737, Korea
'Division of Marine Production System Management, Pukyong National University, Busan 608-737, Korea

For providing a basic data concerning with a fishing deck layout design of a trawler the authors conducted
the video observations about the working activities of crews on the deck in the different layout of two
Korean coastal large stern trawlers (gross tonnage: 139). The winch of the trawler-A was installed on the aft
of the fishing deck and the trawler-B, on the forward of the fishing deck. The work and activities of the deck
hands on both trawlers were observed using the CCD (charge coupled device) camera installed on each
trawler’ s deck for one month from August 3, 2010. The video data was analyzed by the hierarchical task
analysis (HTA) method. In results, numbers of tasks to require deck hands during the hauling net and the
casting net were 25 and 28 for the trawler-A and 27 and 48 for the trawler-B, respectively. The working
processes were represented a same in both of the trawlers. Location for controlling the deck machineries, the
location installed trawl winch, kinds of deck machineries, crew’ s custom for using deck machineries were
the factor affecting to the number of the task. In the case of the improvement suggested in the results is
carried out, the reduction percentages of the number of task in the trawler-A and trawler-B were estimated as
24.5% and 51.3%, respectively. Through this study it was found that the quantitative analysis is possible for
the work processes, work methods and the work contents in the trawler. Also the suggestion for improving
the fishing deck layout design of the trawler was possible by finding out the factors increasing the number of
tasks and removing the tasks. We expect that the results of this paper are used as a basic data for designing

the layout of deck machineries in the trawler in the future.

Keywords: Video observation, Hierarchical task analysis, Trawler, Fishing deck layout

*Corresponding author: shinho@pknu.ac.kr, Tel: 82-51-629-5893, Fax: 82-51-629-5886

-311-



M B

ol A= AT Aol sfidollA &
Aok FAAE Sl A 7 1EE Eokz o
AAE AE A Hop g2 FAARel At
7 Ak Hoh o Hae Aow odeA gl
th o] A9 7k g o] ot o] & 7] 7] 5ol =Wt
A A F o] QA S A &H g S5
G Foll= 2T} o] 7} ghaol A A H of
olFo] EHstaL n|ILYth v Kol oo g
HE 7715 A BE e hAAA ) fla
TEEL FHE 7H wire %BE FAFE ARaL

Lincoln et al., 2008). ¢ &=
WA SEAL o | 2] A 7F B2 2FQ]2 warp
2, 0% 9 AU gRs
(Veenstra and Stoop, 1990).

o SPATIE BE 4ol4
o ejelo] 2ot 23
AR 2AsE Fdel 7
et al., 2003). S+H,
85 AA st 3
2u A2ge 2y
7t aoF 3 25 ol u} 3%

o7 Aol & £ 9t (Klrwan and Ainsworth,

>~
=
R
N
-~
N
-~
o
r T
rE
ol

o2

ol
A &l

m

o2

o

o2
£
2

pacs

filo rz
1B
rot

o
oft
oy
>

A)

»

N

2 rle

J
L rr o o Lo

|

t}

A
Z
£

e
o o
%0 filo
£
ok
ol
ol

O.

N
-~

L)

o &\
2

>

[>

i)
2
Sl
o I

g2

G T
_(?L

7

r
ﬂiIO—OL
o S e flo
N
=
HoX
o2 oX
2o

o.u g
=2 ox

o
£
ﬁ,i

ofr
-
o
L

1992; Kim, 2003). u}2}A] =¢ & FAMY AL E
Al YA ZHE S8 404 S FFAMA T

7] 1A o maelo] FAs AU w4
2ol T TE S AA 5]

= O =

glojorof Higt &A1

Table 1. Specifications of the trawler-A and trawler-B
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Specifications

Items
Trawler-A Trawler-B

Gross tonnage 139tons 139tons
LOA 41.970m 41.52m
Breadth 6.8m 6.9m
Depth 3.15m 3.2m
Main engine & Horse Power 1,300ps X 825rpm 1,470ps X 825rpm
Maximum speed 12.0knots 13.65knots
Complement l4person 15person
Launching date April. 1994. August. 1995.
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(b) Top view

Trawler— A

IRW
SGW

R Oww

NDL —
FPD

4 At (a) Side view Fore mummml

HD

(b) Top view IRD

Trawler— B

Fig. 1. Arrangement of wires and machinery on the trawler-A and trawler-B. SG and SGW indicate the stowage Gilson
winch and its wire, IRD, inhauler drum, TW, trawl winch, ND, net drum, OW, out-haul winch, ORD, out-hauler drum,
NG, net guider, NHD, section of net handling deck and FPD, section of fish processing deck.
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Overall goal 0. Casting net
! Plan 0: If continue towing net
Do 1, then 2-3-4-5-6
Sub-goal 5. Prepare release OB
i
Plan5: !
Do 1-2
i
1
Operations 1. Connect TP with HR 2. Connect JW with OB
Plan 1: Plan 2:
Do Do T-Z

1. Transfer TP & OP to
slipway head

Elementary actions

1. Disconnect JW from

NDL 2. Transfer JW to OB

or sub-operation

1
]
]
1
L

Fig. 2. A example of HTA methode used in task analysis of some casting net.
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State overallgoal

State Subordinate
perations

I
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State plan

Revise
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redescription
warranted?,

Terminate
redescription

Any more
operations?

Fig. 3. HTA flowchart (Staton and Young 1999; Staton
2006).
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Table 2. Abbreviation for name of fishing gear to be simplified task analysis

Name of fishing gear

Abbreviation

OP

Name of fishing gear

Cod-end

Abbreviation

CE

Otter board pendant

Outhaul

er

—_

OR

Chain weight
Hand rope
Inhauler

CW
HR

er drum

er wire

—

Outhau

ORD

Outhau
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RS

Net

Stopper

ST
W
TC
TP

Net drum

ND

Trawl winch

Net drum line
Net guider

NDL
NG

Towing chain

Tail of otter board pendant

Warp

Net pendant

NP

Net pendant leader
Otter board

NPL
OB

Zipper line

ZL

Otter board stopper

OBST
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| 0. Hauling net |
Pian 0: if finished fowing net
Do 1, then 2-3-4-5-6-7
2. Separate OB 6. Spilling the
1. Fix0B ‘ ‘ from cable H 3. Heave in NP ‘ ‘ 4. Heave in N H 5. Loading CE ‘ ‘ Tish 7. Setup NG
Plan 2: Plan 3: Pian 4
Do 1-2-3-4-5 Do 1-2 Do 1-2
‘ 1. Arrange float || 2. Cleaning N ‘
| 1. Setup NPG H 2. Remove NPG ‘

1. Disconnect JW ||2 Connect JW with ‘ ‘ 3. Transfer cable to

|| 4. Disconnect TP

5. Transfer TPto

from OB slipway from HR side deck
Plan 2.
Do 1

1. Transfer
NDL to JW

_ Trawler — A

5. Loading CE

Fian 5:

Do 1-2
‘ 1 BindCE ‘ | 2. Tight up and then lift CE |
Plan 1: Pian 2:
Do 1-2-3-4-5 at the same time Do 1

‘ 1. Transfer RSto CE || 2. Put RSonCE H

3. Disconnect IRWH

||4, Transfer IRWH to ‘ ‘ 5. Connecting IRWH with |
CE

from ST
Plan 3 Pian 4 Pian 5:
Do 1-2-3 Do 1 Do 1.
‘ 1. Unwind IRW on Hz Wind IRW on IRDH 3. AdjustIRW ‘ | 1. AdiustIRW | ‘ 1. AdjustIRW H 1. Adjust IRW |

cleat

6. Spilling fish

Plan 6:

Do 1-2 af the same time

2. Hang up CE to
| 1. Release ZL | ‘ gantry ‘
Pian 1: Plan 2:
Do 1-2 Do 1

1. Transfer ZL from
CEto cleat

|| 2. Wind ZL to cleat || 1. Adjust IRW |

Trawler — B

Fig. 4. Block diagram of sub-goal works and used deck machineries in those work on the trawler-A and trawler-B to
achieve the overall goal of the hauling net by hierarchical task analysis method. Underbar of a block denote that the sub-

gaol work is completed.
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Table 3. The results of comparative analysis with the works of deckhands between trawler— A and trawler — B for
hauling net

Works of Processing

Trawler Sub-goal Operations Elem'entary deckhands rate
actions (times) (%)
1. Fix OB None None
2.1 Disconnect JW from OB
2.2 Connect JW with NDL
2. Separate OB from cable 2.3 Transfer cable to slipway 2.2.1 Transfer NDL to JW
Trawler- .
A 2.4 Disconnect TP from HR 10 40,0
2.5 Transfer TP to side deck
3. Heave in NP 3.1 Set up NPG None
3.2 Remove NPG
4. Heave in N 4.1 Arrange float None
4.2 Cleaning N
1. Fix OB 1.1 Connect OBST with TC None
2.1 Disconnect W from TC
2.2 Disconnect JW from TC
2. Separate OB from cable 2.3 Connect W with JW None
2.4 Transfer cable to slipway
Trawler- 2.5 Disconnect TP f‘rom HR
B 2.6 Transfer TP to side deck 13 46.4
3. Heave in NP None
None

4.1 Connect NDL with N
4.2 Disconnect NP from NP from N
4. Heave in N 4.3 Move NP end and CW to side deck
4.4 Arrange folat
4.5 Cleaning N

4.1.1 Transfer NDL to N

5. Loading CE

Plan 5:
Do 1-2
‘ 1. Bind CE | | 2. Tight up and then lift CE |
Plan 1: Plan 2:
Do 1-2-3-4-5 at the same time Do 1.

3. Disconnect IRWH ‘ ‘ 4. Transfer IRWH to

[ 1. Transfer RS to CE || 2. Put RS on CE H 5. Connecting IRWH with ‘

from ST
Plan 3: Plan 4: Plan 5:
Do 1-2-3 Do 1. Do 1
\ 1. U”W‘i:’l‘é’at'RW"” ||2 Wind IRWonIRDH 3. Adjust IRW | I 1. Adjust IRW I | 1. Adjust IRW H 1. Adjust IRW |
Plan 6:

Do 1-2 at the same time

| 1. Release ZL ‘ 2. Hang up CE to ‘

gantry
Plan 1 Plan 2
Do 1-2 Do 1.
1. Transfer ZL from ) N
| CEto cleat || 2. Wind ZL to cleat | ‘ 1. Adjust IRW |

Trawler-A and Trawler-B

Fig. 5. Block diagram of tasks needed deck hands to achieve sub-goal works of prepare loading cod-end and spilling the
fish on the trawler-A and trawler-B during hauling net.
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Table 4. The results of comparative analysis with the works of deckhands between trawler-A and trawler-B for hauling net

Works of Processing

Trawler Sub-goal Operations Elem§ntary deckhands  rate
actions ;
(times) (%)
311 Transfer RS to CE 5.1.3.1 Unwind IRW on cleat
5.1.2 Put RS on CE .
5.1.3 Disconnect IRWH from 3132 Wind IRW on IRD
5 Loadi 5.1 Bind CE o ST 5.1.3.3 Adjust IRW 10
. Loading .
CE 5.1.4 Transfer IRWH to CE ;i:i ijj.ust ii&
Trawler- 5.1.5 Connect IRWH with CE > %
A .
d S:2Tight up and s ) 4 o Giust IRW None 1 60.0%/
an then lift CE 56.6%
Trawler- 6.1.1 Transfer ZL from CE to
B cleat
6. Spilling fish 6.1 Release ZL 6.1.2 Transfer ZL from CE to
cleat
6.2 Hang up CE to gantry 6.2.1 Adjust IRW 1
7. Set up NG 7. Setup NG None 1
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0. Casting net

Plan 0: if continue towing net
Do 1 then 2-3-4-5-6

1. Prepare CE for release | I 2. Release CE ” 3. Payout N ” 4. Pay out NP || 5 Prepg;release || 6. Remove NG
Plan 1:
Do 1-2.-3 at the same time

1. Drop CE to stern deck | | 2. Pile CE on front of slipway ]

Plan 1. Plan 2:
Do 1, then 2-3-4 -5-6 Do 1, then repeat 2-3-4
when get CE on deck until cod-end is piled up enough to release

1. Disconnect 2. Transfer 3. Connect OWWH 4. Disconnect
OWWH from ST OWWH o CE with CE OWWH from CE

1. AdiustIRW 2. Disconnect 3. Transfer 4. Connect 5. UnwindIRW || 6. Fasten IRW
- Adj IRWH with CE IRWHto ST IRWH with ST onlIRD to cleat

Plan 2: Plan 3 Plan 4:
Do 1 Do 1 Do 1

| 1. Adjust IRW | | 1. Adjust IRW ‘ ‘ 1. Adjust IRW ‘

Trawler— A

0. Casting net

Pian 0: If continue towing net
Do 1, then 2-3-4-5-6

1. Prepare CE forrelease | 2. Release CE I | 3. Payout N || 4. Pay out NP ] |5. Prepare release OB | | 6. Remove NG

Flan 1.
Do 1, then 2-3-4-5-6 when get CE on deck

[ 1. orop cEtostern deck 2. Pile CE on front of slipway | \ 3. Zipup CE
Pian 1: Pran 2:
Do 1-2-3 at the same time Do 1, then repeat 2-3-4-5 until CE is piled up enough to release
do 5-6 when finish_pile CE on front of siipway.
1. Disconnect 2. Transfer 3. Connect 4. Disconnect 5. Transfer 6. Connect
OWWH from ST OWWHto CE OWWH with CE | | OWWH from CE OWWHto ST OWWH with ST

Plan 1: Pian 2: Flan 3: Plan 4: Plan 5: Pilan 6:
Do 1 Do 1 Do 1 Do 1 Do 1 Do 1

[1. Adjustoww | [ 1. Adjustoww ][ 1. Adjust oww ] [ 1. Adjustoww | [ 1. Adjust oww | [ 1. Adjust oww |

|1‘ AdjustIRW " 2. Dlsconnglé IRWH with “ 3. Transfer IRWHto ST H 4. Ccnne(élTlRWHwnh || 5. Unwind IRW ||6. Fasten IRW to

onIRD cleat
Plan 2: Pian 3: Plan 4:
Do 1 Do 1 Do 1
| 1. Adjust IRW g 1. Adjust IRW 1. Adjust IRW
Trawler—B

Fig. 6. Block diagram of sub-goal works and use to be deck machinery on the trawler-A and trawler-B to achieve the
overall goal of the setting net by hierarchical task analysis method.
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Table 5. The results of comparative analysis with the works of deckhands between trawler-A and trawler-B for casting net

Works of Processing

Trawler Sub-goal Operations Elemgntary deckhands  rate
actions :
(times) (%)
1.1.1 Adjust IRW
1.1.2 Disconnect IRWH with CE .
1.1 Drop CE to 1.1.3 Transfer RWH th ST 1.12.1 Adjust IRW
. 1.1.3.1 Adjust IRW 9
stern deck 1.1.4 Connect IRWH with ST 11.4.1 Adiust IRW
1.1.5 Unwind IRW on IRD S Ages
Trawler- 1. Prepare CE 1.1.6 Fasten IRW to cleat 51.9
A for release .
1.2.1 Disconnect OWWH from ST
1.2 Pile CE on 1.2.2 Transfer OWWH to CE None 4
front of slipway  1.2.3 Connect OWWH with CE
1.2.4 Disconnect OWWH from CE
1.3 Zip up CE 1.3 Zipup CE None 1
1.1.1 Adjust IRW
1.1.2 Disconnect IRWH with CE .
1.1 Drop CEto 1.1.3 Transfer IRWH th ST 1.12.1 Adjust IRW
. 1.1.3.1 Adjust IRW 9
stern deck  1.1.4 Connect IRWH with ST 11.4.1 Adiust IRW
1.1.5 Unwind IRW on IRD S Agus
1.1.6 Fasten IRW to cleat
Trawler- 1. Prepare CE . .
B for rel 1.2.1 Disconnect OWWH from ST 1.2.1.1 Adjust OWW 459
orrelease |2 Pile CE o -2 Transfer OWWH to CE 1.2.2.1 Adjust OWW
: froflt Ofo 1.2.3 Connect OWWH with CE 1.2.3.1 Adjust OWW b
slipwa 1.2.4 Disconnect OWWH from CE ~ 1.2.4.1 Adjust OWW
pway 1.2.5 Transfer OWWH to ST 1.2.5.1 Adjust OWW
1.2.6 Connect OWWH with ST 1.2.6.1 Adjust OWW
1.3ZipupCE 1.3 Zipup CE 1
ol whet E5=2 Fig. 70 WEby ek A5 5% 9 £4% 235 Table 60 LrEf
T8 Rohe BB -AQ] AL outhaul winch itk HUEo] ol 2Bl A SHBHE A
wire hook A2, =415, hook 2], o] 5 X A,  7i4 9 #d APeS AHEH ESH-AY
EEX —-B9 9= outhauler wire 717], hook A= 147) 7:," 9 48.1%, EEA —BQI AL
2], o, 97, 4415, hook H2l, 0% W A & 277 A9, 55.1%2 Uehuth AR 155}
o], olo]] W& %7] Al wire &4 So] UEH off ] EE A —A 7% outhaul winch wireZ Al 1l
Sk BB F Avte] BUSA 18 J4& o4 2Aste] 291 7b AA b eg o
4 5= 4Y Fol veydth A25E5E7 1= E 5 2 EE4H - B 4% outhaul winchoj A
24 A Ao zFo] UJENLA] &9l E outhauler® AFE-S #7313 29 %17} outhauler
EA-BY B 1=25E A4, HEEH line  wireE FEst 2HF 2N ESAH-ART
B ol Uehyth AW FakEuls 22 A Aol WX 982 & 4 ok Ao B
~AAS FREC) mRE AQ, AABe| 2Tk e A71E ASIE Auanao) BaT 24
2l o4, m3lE olF, EE gtk &, gtvk A wek Abolrt jlee o 4 ok Y EZE
o W BE olF 5O etk YEsE otk oy B¢ Brbdl o] mibwo] HX
A AL F Aol HAT WAL Fo T Ro] £ Fof 12of oste] T2el A ¢
2 syshst £ Mx5T Fye] Bubd Adstt Aow
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| 2. Release CE |

Pian 2:
Do 1-2-3 repeat until cod-end is drifted by speed of ship
do 4-5 when cod-end is drifted by speed of ship.

| 1. Connect | 2. Signal of draw || 3. Disconnect |4. Transfer OWWH || 5. Connect |
OWWH with CE out CE to slipway OWWH from CE to ST OWWH with ST
I 3. Payout N | | 4. Pay out NP | | 5. Prepare release OB |
Plan 3:
Do 1 -2 if do not need Plan 5
repair fishing gear Do 1-2
1. Arrange net | | 2. Arrange float | 1. Connect TP 2. Connect JW
I 9 9 with HR with 0B
Plan 1: Plan 2:
Do 1 Do 1-2
| 1. Transfer TP & | 1. Disconnect JW | | 2. Transfer JW
OP to slipway head from NDL to OB

Trawler— A

2. Release CE

Plan 2:
Do 3-4-5-6 repeat until cod-end is drifted by speed of ship
do 7-8 when cod-end is drifted by speed of ship.

3. Transfer 4. Connect 5. Signalof |[6. Disconnect

1. Wind ORW || 2. Disconnect 7. Transfer 8. Arrange

on ORD ORWH from ST ORWH to ORWHwith || drawout CEto || ORWHfrom || ~ouiioer ORW
CE CE CE
Plan 1: Plan 2: Plan 3: Plan7:
Do, Dot Do 1

| 1. Adjust ORW || 1. Adjust ORW ‘ | 1. Adjust ORW |

—1 Dot
1. Adjust ORW

| 3. Payout N | ‘ 4. Pay out NP [ 5. Prepare release OB

Plan 3:
Do 1-2 if do not need Plan 4: Plan 5;
repair fishing gear Do 1-2 Do 1-2-3-4
1. Connect TP with 2. Connect JWwith i i
| 1. Arrange net ‘ | 2. Arrange float | | HR | | TC | |3- Connect WW““| I 4. D‘fsrg‘r’:?%d ST
Plan 1: Plan 2: Plan 3:
Do 1 Do 1-2 Do 1
1. Transfer TP&OP | | 1. Disconnect JW || 2. Transfer JW to || 1. Transfer W to
1o slipway head from W TC TC
1. Connect NP & | |2. Disconnect NDL|
CWwith N from N
Trawler—B

Fig. 7. Block diagram of tasks needed deck hands to achieve sub— goal works of prepare cod-end for release on the
trawler-A and trawler-B during hauling net process.
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Table 6. The results of comparative analysis with the works of deckhands between trawler-A and trawler-B for casting net

Works of Processing

Trawler Sub-goal Operations Elemf:ntary deckhands  rate
actions :
(times) (%)
2.1 Connect OWWH with CE
2.2 Signal of draw out CE to slipway
2. Release CE 2.3 Disconnect OWWH from CE None 5
2.4 Transfer OWWH to ST
2.5 Connect OWWH with ST
3.1 Arrangement net
Tra:;vler- 3. Pay outN 3.2 Arrangement float None 2 48.1
4. Pay out NP None None None
5.1.1 Transfer TP & OP to slipway
5. Prepare release 5.1 Connect TP with HR head 5
OB 5.2 Connect JW with OB 5.2.1 disconnect JW from NDL
5.2.2 Transfer JW to OB
6. Remove NG 6 Remove NG None 1
2.1 Wind ORW on ORD
2.2 Disconnect ORWH from ST 2.1.1 Adjust ORW
2.3 Transfer ORWH to CE .
2.4 Connect ORWH with CE 2:2.1 Adjust ORW
2. Release CE e . 2.3.1 Adjust ORW 12
2.5 Signal of draw out CE to slipway .
. 2.5.1 Adjust ORW
2.6 Disconnect ORWH from CE 271 Adiust ORW
2.7 Transfer ORWH to ST o Jus 55.1
2.8 Arrange ORW
1A
Trawler- 3 pay out N 3.1 Arrangement net None 2
B 3.2 Arrangement float
4. Pav out NP 4.1 Connect NP & CW with N 4.1 Connect NP & CW with N 4
-rayou 4.2 Disconnect NDL from N 4.2 Disconnect NDL from N
5.1 Connect TP with HR 5.1.1 Transfer TP & OP to slipway
5. Prepare release 5.2 Connect JW with TC head
’ OBp 5.3 Connect W with TC 5.2.1 Disconnect JW from W 8
5.4 Disconnect ST from TC 5.2.2 Transfer JW to TC
6. Remove NG 5.3.1 Transfer W to TC
6. Remove NG None 1
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