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ABSTRACT

The goal of this study is to apply the IPCC(Intergovernmental Panel on Climate

Change) concept of vulnerability to climate change and verify the use of a combination

of vulnerability index and fuzzy logic to flood vulnerability analysis and mapping in

Seoul using GIS. In order to achieve this goal, this study identified indicators

influencing floods based on literature review. We include indicators of exposure to

climate (daily max rainfall, days of 80mm over), sensitivity(slope, geological, average

DEM, impermeability layer, topography and drainage), and adaptive capacity (retarding
basin and green—infra). Also, this research used fuzzy model for aggregating indicators,

and utilized frequency ratio to decide fuzzy membership values. Results show that the

number of days of precipitation above 80mm, the distance from river and impervious

surface have comparatively strong influence on flood damage. Furthermore, when

precipitation is over 269mm, areas with scare flood mitigation capacities, industrial land

use, elevation of 16~20m, within 50m distance from rivers are quite vulnerable to

floods. Yeongdeungpo—gu, Yongsan—gu, Mapo—gu include comparatively large vulnerable
areas. This study improved previous flood vulnerability assessment methodology by

adopting fuzzy model. Also, vulnerability map provides meaningful information for

decision makers regarding priority areas for implementing flood mitigation policies.

KEYWORDS : Fuzzy Model, Geographic Information System (GIS), Flood Vulnerability

Assessment, Climate Change
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FIGURE 1. A climate change and vulnerability assessment framework
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TABLE 1. Flood vulnerability indicators to climate change
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TABLE 2. Data type and scale of indicators for flood vulnerability assessment
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36~40 59  2.83 303392 5 0.57 0.42
41~45 0 0 14638 0.24 0 0
0~5° 1782 85.34 3770015 62.11 1.37 1
6~10° 115 551 586178 9.66 0.57 0.42
11~15° 55 2.63 507557 8.36 0.32 0.23
16~20° 44 211 398611 6.57 0.32 0.23
A 21~25° 81 3.88 494655 8.15 0.48 0.35 0.27
26~30° 7 0.34 173099 2.85  0.12 0.09
31~35° 3 0.14 88208 1.45 0.1 0.07
36~40° 1 0.05 33667 0.55 0.09 0.06
41~90° 0 0 17714 0.29 0 0
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TABLE 3. A&
PNE:S o= Occ.point Pet. N.O' of p|>§els Pct.domain Ratio Fuzzy Fuzzy
OCC. in domain Average
7 17 0.81 258197 4.25 0.19 0.12
g WA Hepet 0 0 6595 0.11 0 0
A5 0 0 1061 0.02 0 0
=45 229 10.97 1083285 17.85 0.61 0.38
kS Hebr 134 6.42 303291 5 1.28 0.79 0.35
SATHA Sl wnkeh 6 0.29 20736 0.34 0.84 0.52
A 1362 65.23 2428763 40.01 1.63 1
s 340  16.28 1966740 324 0.5 0.31
Ak ) 0 0 1044 0.02 0 0
0-5 0 0 8430 0.14 0 0
6—10 74 354 489094 8.06 0.44 0.22
11-15 179  8.57 403484 6.65 1.29 0.64
16-20 701 33.57 1015155 16.72 2.01 1
Je 21-25 163 7.81 361080 5.95 1.31 0.65 0.45
- 26—30 423 20.26 706376 11.64 1.74 0.87 :
31-50 413 19.78 1230145 20.27 0.98 0.49
51-100 113 541 896300 14.77  0.37 0.18
101-300 22 1.05 750673 12.37 0.09 0.04
301-800 0 0 208967 3.44 0 0
No Data 1918 91.86 5289682 87.15 1.05 1
s 10 50  2.39 384501 6.33 0.38 0
sk 50 63  3.02 183258 3.02 1 0.92 0.63
100 57 273 212271 35 0.78 06
No data 416 19.92 2434555 40.11 0.5 0
FTAAAG(110) 658 31.51 1779996 29.33  1.07 0.33
44 (120) 39 1.87 50322 0.83 2.25 1
EESHA 1413 (130) 371  17.77 521668 8.59 2.07 0.89 0.55
A Y (140) 33 1.58 56468 0.93 1.7 0.68
2FA%1(150) 376 18.01 734043 12.09 1.49 0.57
S 5AEAY (160) 195  9.34 492660 812 1.15 0.37
Concave 307 147 1387043 22.85  0.64 0
AYTE Flat 1463  70.07 3325972 548 1.28 1 0.35
Convex 318 15.23 1356689 22.35 0.68 0.06
No data 12 057 634006 10.45  0.06 0
=% 24  1.15 118688 1.96 0.59 0.31
EoF vl RIS 781 37.4 1270310 20.93 1.79 1 0.46
>3 855 40.95 2122951 34.98 1.17 0.64
g 416 19.92 1923788 31.69 0.63 0.33
o ) No Data 2088 100 6054729 99.75 1 1 0.50
T Retarding basin 0 0 14983 0.25 0 0 :
No Data 1967  94.2 5122219 84.39 1.12 1
= 5 0.24 99829 1.64 0.15 0.13
HEL 16 0.77 144320 2.380.32 0.29
ol =g 0 0 3745 0.06 0 0
A JTEFAMIA] 0 0 1649 0.03 0 0 0.36
REER 1 0.05 5401 0.09 0.54 0.48
REES 33 1.82 476247 7.85 0.23 0.21
7 EFX 61 292 216302 356 0.82 0.73
No Data 2080  99.62 6003737 98.91 1.01 1
oo ¥ ¢ 1 0.05 5782 01 05 05
B “d3d 2 0.1 40358 0.66 0.14 0.14 0.53
e 7Elsd 0 0 651 0.01 0 0 :
FEBA 3 014 8725 0.14 1 0.99
hF =X 2 0.1 10459 0.17 0.56 0.55
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FIGURE 5. Predictive flood vulnerability assessment map based on fuzzy
membership "fuzzy and" model
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