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ABSTRACT

In this study, we analyzed th Cheonggyecheon watershed for urban flood risk index. SWMM model configuration based on each
watershed data. And it was set as the final index calculated indicators related to the humanities, social and environmental. Each
indicator was standardized and weighted using the Delphi method. Finally, select the danger area through urban flood risk index.
Determined 12 indices according to the hazard and vulnerability. Vulnerability is selected the index divided by three factors. 21
watersheds were analyzed through urban flood risk index. The top of three areas of index is Jeongneung 1, Majang, Pil-dong, each index
18 0.533, 0.494, 0.381. The lowest index is soongin 0.216. Urban flood risk index developed in this study can be applied to other regions
in Korea for establishing national water resources management plan.
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Fig. 1. Study Area (Cheonggyecheon Watershed)
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Table 1. SWMM Subcatchment Area Name

Fig. 2. SWMM Subcatchment Area

Name No. Name No. Name No.
Gahoe S1 Bomun S8 | Jeongneung2 | S15
Gireum S2 Seongbuk S9 Jegi S16
Dongseon S3 Sungin S10 Jongam S17
Majang S4 Sindang S11 Pil-dong S18
Myeongnyun| S5 Anam S12 Hawolgok S19
Mial S6 Jangchung | S13 Hoehyeon S20
Mia2 S7 | Jeongneungl | S14 Hyoja S21
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Fig. 3. Cheonggyecheon Outfall Calculation vs. Observed (2011-7-3)
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Fig. 4. Cheonggyecheon Outfall Calculation vs. Observed (2011-7)
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Table 2. Description of Indicators
Group Factors Indicators Description
Elazard TR Total Runoff
PR Peak Runoff
MRI1 Maximum Rainfall in 1 day
Exposure MR3 Maximum Rainfall in 3 days
80R More than 80mm Rainy days
P Population
Vulnerability Sensitivity A Area
UA Urbanization Area
OF Occurence of Flood
TI Total Infiltration
Adaptation GA Green Area
SFC Sewerage system and Facilities Construction
Table 3. Weights of Indicators
Group Weights Factors Weights Indicators Weights
Hazard 0.42 ) 0.36
PR 0.64
MRI 0.31
Exposure 0.45 MR3 0.51
80R 0.18
P 0.2
Vulnerability 0.58 Sensitivity 0.29 A 029
UA 0.36
OF 0.15
TI 0.23
Adaptation 0.26 GA 0.27
SFC 0.5
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Fig. 7. Weighted Data of Vulnerability Factor (Sensitivity)
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Table 4. Urban Flood Risk Index

No. Hazard Vulnerability Final Index
S1 0.056 0.211 0.267
S2 0.101 0.262 0.363
S3 0.062 0.186 0.248
S4 0.121 0.373 0.494
S5 0.027 0.208 0.235
S6 0.190 0.180 0.369
S7 0.132 0.178 0.310
S8 0.146 0.186 0.332
S9 0.200 0.171 0.371
S10 0.022 0.194 0.216
S11 0.040 0.330 0.370
S12 0.021 0.207 0.228
S13 0.064 0.300 0.363
S14 0.324 0.209 0.533
S15 0.015 0.228 0.244
S16 0.000 0.365 0.365
S17 0.192 0.188 0.380
S18 0.100 0.281 0.381
S19 0.142 0.194 0.336
S20 0.013 0.285 0.298
S21 0.146 0.202 0.348
Final Index
Fig. 9. Urban Flood Risk Index
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