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Spatial Flood Vulnerability Using Fuzzy TOPSIS
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Table 1. Proxy Variables for Flood Vulnerability Assessment (National Institute of
Environmental Research, 2012)

Proxy Variable Weights Name of Specific Proxy Variables Weights

Ci Low-lying Area of less than 10 meters (km ) 0.31
c2 Low-lying household of less than 10 meters 0.23
C3 Area ratio with the banks (%) 0.19
C4 Population density (persons/km?) 0.16

. C5 Total population 0.1
Sensitivity 0.87 C6 Regional average slope (deg) 0.10
c7 Percentage of road area (%) 0.10
C8 Flood damage cost (last three years) ( 0° won) 0.07
Cc9 Flood damage population (last three years) (10° won) 0.12

Sum 1
C10 Financial Independence (%) 0.10

ci Civil servants ger population 011

(persons/10* people)
c12 GRDP (10° won) 0.07
Adaptive Capacity 030 C13 Numberv of civil servants related to water 0.16
C14 Rivers Improvement rate (%) 0.15
C15 Capacity of drainage Facilities (m?/min) 0.13
ci6 Flood control abllny‘ of reservoirs 007
(10° m®)

Sum 1
Cc17 Daily maximum precipitation (mm) 0.11
C18 Days over 80 mm rainfall (day) 0.13
C19 Maximum rainfall of 5 days period (mm/5 days) 0.14
Exposure 0.33 C20 Surface Runoff (mm/day) 0.21

Summer Precipitation

et (June to September) (mm) 021

Sum 1
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3.3 Triangular fuzzy number(TFN)
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3.4 Fuzzy TOPSIS
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t= d(r vj) 9
1

di = Y d(r,v;) (10)
ji=1
+ ol (11)
@ +dy)
Table 2. Similarity (C+) and Rankings of 16 Local Governments
Symbols of 16 Local
4 d— + RANK
Governments
A1 0.87 0.38 0.30 16
A2 0.75 0.60 0.45 2
A3 0.82 0.46 0.36 9
A4 0.85 0.48 0.36 10
A5 0.81 0.43 0.35 13
AB 0.84 0.38 0.31 15
A7 0.77 0.54 0.41 4
A8 0.87 0.49 0.36 11
A9 0.84 0.52 0.38 7
A10 0.83 0.47 0.36 12
ISE 0.87 0.43 0.33 14
A12 0.84 0.51 0.38 8
A13 0.79 0.64 0.45 1
A14 0.83 0.53 0.39 6
A15 0.79 0.59 0.43 3
A16 0.75 0.51 0.40 5
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Fig. 1 Results of Fuzzy-TOPSIS, TOPSIS and Weighted Sum Method
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3.6 Spearman rank & A F

oA s 4 Wi wE 9o A#AAAE FAEH7] 98 Spearman rank correlation
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Table 3. Spearman Rank Correlation Coefficients (p)

p Fuzzy TOPSIS TOPSIS Weighted sum method
Fuzzy TOPSIS 1 0.69 0.81
TOPSIS - 1 0.94
Weighted sum method - - 1
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