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Evaluation of Urban Small Watershed Relative Flood Risk using
Multi Criteria Decision Making Method
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Abstract

This study has performed the relative flood risk assessment in the urban small watershed using entropy method and PROMETHEE
(Preference Ranking Organizing METHod for Enrichment Evaluations) which is one of the multi criteria decision making method.
The evaluation criteria are classified into three categories according to the rainfall and runoff characteristic and regional characteristic.
Those are flood warning rainfall, rising curve gradient, flood magnitude ratio, flood duration time, flood contribution rate per unit
area, impervious cover rate. Suyeong basin is separated to 20 subbasins and the suggested method is applied to verify its applicability.
Out of twenty subbasins, six, fourteen and six basins are evaluated as high risk, medium risk and low risk. The flood occurred
in one of high risk subbasins in the past and it is found that the method of this study is higher applicability.
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Fig. 1. Flow Chart of PROMETHEE Methodology
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Table 1. Criteria to Assess Flood Risk Region in the Suyoung River Basin

Flood Warning
Rainfall Flood Runoff Characteristics Regional Characteristics
Characteristics
Subbasin Risin. Flood Flood __—
. & Flood - S Flood contribution .
Rainfall threshold curve : Duration contribution . Impervious
. magnitude - rate per unit area
(mm) gradient ratio Time rate (CMS - km?) cover rate
(hr-1) (hr) (%)

SYO1 12.51 11.83 5.33 6.80 5.34 8.80 0.19
SY02 16.95 10.56 432 6.67 4.27 8.63 0.16
SYO03 15.31 11.04 4.85 6.67 0.94 8.33 0.18
SY04 15.77 9.28 2.39 4.67 1.67 6.79 0.15
SYO05 16.71 11.81 6.25 7.50 3.22 10.82 0.19
SY06 18.26 12.22 6.15 7.67 5.50 10.90 0.25
SYo07 21.78 9.74 2.77 5.50 2.13 9.61 0.16
SY08 16.72 10.47 4.00 6.17 3.48 10.87 0.19
SY09 24.63 14.64 15.95 12.83 1.91 10.98 0.22
SY10 11.4 10.49 4.19 6.17 2.50 10.84 0.18
SY11 34.59 11.78 6.42 7.83 7.26 10.66 0.18
SY12 17.73 10.79 3.91 6.00 2.56 11.33 0.17
SY13 9.21 14.64 20.54 15.00 4.43 12.33 0.28
SY14 10.59 6.81 2.03 4.83 14.35 12.18 0.30
SY15 20.48 8.22 2.77 5.83 12.90 12.27 0.22
SY16 13.27 10.21 431 7.17 2.78 13.04 0.39
SY17 14.81 7.16 2.12 5.17 7.59 12.75 0.45
SY18 21.87 8.72 3.27 6.50 9.04 12.35 0.57
SY19 31.13 8.51 2.93 6.33 4.36 11.95 0.43
SY20 17.12 8.97 3.60 7.17 3.28 11.11 0.55
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Table 2. Weight Values Between Each Evaluation Criterion
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Rainfall Rising curve Flood Flood Fl.o Od. .Flof)d .
o . . . . contribution | contribution rate Impervious
Criteria threshold gradient magnitude |Duration Time .
(mm) (hr-1) ratio (hr) rate per unit area cover rate
(%) (CMS - km?)
Weight 0.135 0.026 0.329 0.066 0.292 0.015 0.137

Table 3. Ranks in Terms of the Flood Risk for Subbasins in the Suyoung River Basin

Subbasin Outgoing flow Incoming flow Net flow Ranking order of risk
SYO01 2.039 1.891 0.148 9
SY02 1.057 2510 -1.453 13
SYO03 0.929 3.321 -2.391 18
SY04 0.417 4.057 -3.639 20
SYO05 1.535 2.242 -0.706 11
SY06 2.264 1.736 0.528 7
SY07 0.270 3.874 -3.605 19
SYO08 0.879 2.526 -1.648 15
SY09 5.143 2.749 2.394 4
SY10 1.156 2.661 -1.506 14
SY11 2432 3.258 -0.826 12
SY12 0.655 2.951 -2.297 17
SY13 8.510 1.006 7.504 1
SY14 5.438 2.028 3.409 2
SY15 3.931 2242 1.688 5
SY16 2.085 2.039 0.046 10
SY17 3.214 2.093 1.120 6
SY18 4276 1.837 2.439 3
SY19 1.728 3.401 -1.674 16
SY20 2.578 2.112 0.467 8
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Table 4. Determination of Flood Risk Region in the Suyoung
River Basin

Fl‘;‘)r‘; d:Sk Net flow | Subbasin Ra“z“iszrder

7.504 SY13 1
3.409 SY14

High risk 2.439 SY18 3
(30%) 2.394 SY09 4
1.688 SY15 5
1.120 SY17 6
0.528 SY06 7
0.467 SY20 8
0.148 SYO01 9
Medium risk 0.046 SY16 10
(30%~70%) -0.706 SY05 11
-0.826 SY11 12
-1.453 SY02 13
-1.506 SY10 14
-1.648 SYO08 15
-1.674 SY19 16
Low risk -2.297 SY12 17
(30%) -2.391 SY03 18
-3.605 SYO07 19
-3.639 SY04 20

Il
Kilom eters

Fig. 4. Classification of the Flood Risk
(High risk, Medium risk, Low risk)
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