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Flooding Risk Assessment Using Flooding Characteristic Values

ABSTRACT

This research is on the methodology of flood risk assessment using flooding characteristic values. Necessity of design magnitude for
flood control considering floods was judged by plotting peak flow with respect to frequency and duration, and flooding magnitude was
defined with 6 flooding characteristic values which were proposed to be significant factors when assessing flooding magnitude.
Precipitation data used in the assessment modeling were applied by combining all the possible precipitation events. After overlapping
the simulated results with precipitation matrix by flooding characteristic values, contour map was drawn, and Flooding characteristic
contour graph for possible rainfall events were suggested in respect of all possible precipitation. Flooding characteristic contour graph
for possible rainfall events was confirmed that reducing of damage magnitude of each flood characteristic value was figured out easily.
The flood risk assessment methods suggested in this study would be a good reference for urban drainage system design, which only
focuses on pipe conduit.
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Table 1. Current status of sub-basin in Hyoja drainage basin(Ahn

etal, 2012)
Name of drainage basin Basin Area

Drainage basin Drainage Area (ha)
Naeja-dong 121.84
Baegun- Singyo-dong 85375

dong Hyoja-dong 81.14
. Subtotal 288.73
drairli};]iasin Kyungbokkung 110.96
Joonghak- | Samcheong-dong 114.42

cheon Jongno 14.79
Subtotal 240.17
Total 528.90

Fig. 1. A catchment basin map of Hyoja drainage basin
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Fig. 2. The digital map and DTM in a target basin
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Table 2. Definition of flooding characteristic values

Flooding Characteristic Values Definition

Peak discharge

Peak discharge at the interested pipeline in a sewer system

Flooded area Unit area of the flooded cell times max. number of the flooded cell

Flooded volume

Cumulated water volume over flowed from a sewer system

Average flooded depth

Arithmetic mean of depth of the flooded cells in case of max. flooded area

Max. flooded depth at the interested point

Max. flooded depth of the cell of the interested point in case of max. flooded area

Flooded duration time at the interested point

Duration time that the cell of the interested point is wet

Table 3. Classified standard for impossible rainfall

Limitation of rainfall intensity Reference

Under 30mm/hr

Rainfall intensity limit that is taken to make the flood as small as possible in study area

Over 150mm/hr

Maximum rainfall intensity from the rainfall records to year 2011 in Korea
- 145mm/hr JeollaNamdo Sunchon July 30, 1998
- 156mm/hr Seoul Gwanak July 10, 2001

W3kl A @AlsE 753k ARFAdE g AR 10 m x 10 m
o] ZA7]&E oF 25,0007 = DTM2] H¢ol| ubA] 2851530 m
2010 99 21 H53ls) Awrt A BshE 343} §2591
ANE TAHE 738130k Fig. 2(a)= Arc-GISellx] 738
FA} wjgEEe] TINO]H, Fig. 2(b)= XP-SWMM 2010 oAl
T53% DTMo|th
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Table 4. Rainfall intensity for possible rainfall matrix
(unit : mm/hr)

Dufation (min.)
time 30 60 90 120 | 150 | 180
Rainfall(mm)
20 40.0
20 0.0 | 200 under 30 mm/hr
60 120.0 | 60.0 | 40.0 | 30.0
80 80.0 | 53.3 | 40.0 | 32.0
100 100.0 | 66.7 | 50.0 | 40.0 | 33.3
120 120.0 | 80.0 | 60.0 | 48.0 | 40.0
140 140.0 | 93.3 | 70.0 | 56.0 | 46.7
160 106.7 | 80.0 | 64.0 | 53.3
180 120.0 | 90.0 | 72.0 | 60.0
200 133.3 1 100.0 | 80.0 | 66.7
220 146.7 | 110.0 | 88.0 | 73.3
240 120.0 | 96.0 | 80.0
260 130.0 | 104.0 | 86.7
280 140.0 | 112.0 | 93.3
300 120.0 | 100.0
320 128.0 | 106.7
340 over 150 mm/hr 136.0 | 113.3
360 144.0 | 120.0
380 126.7
400 1333
420 140.0
440 146.7
T} Table 3& Y BPsd B9EHGAE TRAE 7S

ge]gk Aotk
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Table 5. Peak discharge for possible rainfall matrix

(unit : mm/hr)

Duration

tme "™ 30 | 60 | 90 | 120 | 150 | 180
Rainfall
(mm)
20 24906
40 58777 33.181
60 70979 | 53.737 [ 35.821 [ 26.183
80 65391 | 49.776 | 41.211 | 35.661
100 80.025 | 75.790 | 58.836 | 47.100 [ 39.010
120 99.529 | 84.441 | 71.753 | 57.888 | 48.065
140 103.424| 91.993 [ 80.733 | 69.374 | 57.072
160 96.276 | 86.435 | 77.622 | 67.386
180 100301] 91.255 | 83.205 | 74.956
200 102,876/ 95.082 | 88.080 | 80.531
220 104.62398.138 |91.987 [ 85.131
240 101.125] 95.368 | 89.193
260 103.686] 98.131 | 92.544
280 105.431]100.516] 95.475
300 102.738] 97.970
320 104.556] 100.078
340 105.746| 101.984
360 106.310] 103.784
380 104.956
400 105.768
420 106.168
440 106.549
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Fig. 3. Flood index contour for peak discharge
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Fig. 4. Flood index contour for flooded area
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Fig. 5. Flood index contour for flooded volume
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Fig. 6. Flood index contour for flooded depth
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Fig. 8. Flood index contour for Max. flood depth
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