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Flood-Damage Assessment and Related Database
Implementation for KeeLung River Basin (II)
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ABSTRACT

Taiwan, due to her geographic location, encounters many natural disasters
such as earthquakes, typhoon, and flood, etc. every year. These hazards usually
cause major loss of assets and casualties from the high density of population
and intensive land usage. The government invests huge budget to mitigate the
damage from the disasters. The investment of disaster mitigation should be
proposition to the risk of the area so that adequate economical efficiency can be
maintained. The risk assessment should base on a sound model for regional
damage estimation. The estimation of regional flood damage involves a
tremendous amount of data and most of them are spatially distributed such as
population, traffic network, administration and land use zoning, building types
and distribution, etc. This project is to implement the spatial database for
regional flood damage estimation using Geographic Information System (GIS)
as a spatial data management tool. The Basin of KeeLung River is chosen as
pilot area for its high residential density and intense commercial and industrial

activities.

Related data such as population, commercial and industrial activities,
building type and distribution, digital terrain, dike and pumping stations, etc.
were collected and integrated into a spatial database. Functions relating
damages to inundation depth were established for different types of activities
and land use. Regional flood damage can then be assessed spatially. The results
from other related co-project such as inundation model were used for
computation of the flooding risks. The results are useful for decision support for

regional flood damage mitigation planning.

Keywords: Flood, Damage Assessment, Risk, GIS, Spatial data
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(Nell S. Grigg * 1985)
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(a) BASIC DATA SETS
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E
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(b) DAMAGE COMPONENTS

3.01

Figure 1
Examples of standard depth/duration/damage curves (Penning-Rowsell and Chatterton, 1977)

{c) FLOOD DURATION

&k IR : Smith (1994)

TABLE 1
COMMERCIAL POTENTIAL DIRECT STAGE-DAMAGE CURVES, IN AUSTRALIAN DOLLARS
. AT 1993 VALUES
Size 1 (<186 m?)
Value class
Over-Ooor depth 1 2 3 4 5
0.00m 0 0 0 0 0
0.25m 1758 3510 7020 14040 28 080
0.75 m 4388 8775 17 550 35 100 70 200
12%m 6581 13 162 26 325 52650 105 300
L7Sm 7313 14 625 29250 58 500 117 000
200m 7750 15 502 31005 62010 124 020
Size 2 (186 to 650 m")
Value class
Over-Nloor depth 1 2 3 4 s
000 m 0 0 0 4] 0
025m 5558 11115 22230 44 460 88 920
078 m 13453 26910 53 820 107 640 215 280
125m 20475 40 950 81900 163 800 327 600
1%m 22 668 45338 90 678 181 350 362 700
200m 24131 47 263 96 525 193 050 386 100
Size 3 (A%/m”)
. Value class
Over-fioor depth 1 2 3 4 ]
0.00 m 0 0 ] 0 0
025 m 3 6 3 25 50
0.75m 16 32 6 126 253
1.25m n 66 133 288 530
L75m 54 109 218 438 870
200m 65 130 260 520 1040

B2-3 ANBEEEBRAKRKRERAMAL
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Figure 2
Actual direct damage residential siage-damage curves (contents
and structure for differing residential classes, Sydney 1986
(from Smith et al., 1990)

FH A% ¢ Smith (1994)
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WNDEX VALUE (197! « 100)

MCBEAN ET AL.

1963 1970 7S 980
YEAR

Comparison of the all-items consumer price index and a flood damage price index.

% ¥ 2 % © Edward McBean(1986)
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HR B () 216 146 226 148 159 104 248 46
EX B @M(m’) | 14267 9651 | 14959| 9760 10516{ 6896| 16367| 3066
Ga(%)| 510 436 381( 880 203| 144 265] 158
iR (1) 26 22 56 2 52 1601 132 60
SF AT A% |&sk(m?) 5839| 4941| 12576 449| 11678| 35931| 29643| 13474
B  209] 223| 321 40| 226| 748| 481 695

AR (AR) 0 0 0 0 0 0
6-12F 2% @k (m?) 0 0 0 0 0 0 0 0
H (%) 0 0 0 0 0 0 0 0
R L (1R) 0 0 0 0 0 0 0 0
12F A &k (m?) 0 0 0 0 0 0 0 0
T 7 th(%) 0 0 0 0 0 0 0 0
R # () 1 0 1 0 0 0 1 0
13F A LA @ #h(m?) 561 o] 561 0 0 ol se1 0
H 5 (%) 20 0 1.4 0 0 0 0.9 0
HE £ & 48 & $k(m?) 27972 | 22139| 39224} 11096| 51728 48055| 61658| 19383
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£6-10 REC+AESLTANEELE BRAH LR

HELHE AREMMEFLEINTINBREFRENBELHAY
48 & % (n2) 80572 78339 | 640417 45243 | 444844 979112 391153 172610
HE € & @ (m2) 27972 22139 39224 11096 51728 48055 61658 19383
HEE& T 2 h(9%) 34.7 28.3 6.1 24.5 11.6 4.9 15.8 11.2
£ 6-11 W TRBEAANTEFATHRELSBYNEHRI
HELE AREMMENLEICTYERREFSLEINSEHAE
AT #(A) 2669 | 875 | 2008 | 439 | 1895 | 3717 | 3775 | 1395
FHBLATEAE) 4 4 4 4 4 4 4 4
P #(F) 704 | 236 | 503 | 109 | 439 | 920 | 876 | 343
(%) | 43 | 43 | 24 | 00 [ 123 | 05 | 30 | 14
Re R | A®(E)| 30 | 10 | 12 0 | 54 | 4 27 5
WEGR) 30 | 10 | 12 0 54 4 27 5
(%) | 31 | 94 |98 |79 1] 41 |32 16| 09
IR B
% P#(E)| 22 | 22 | 49 9 18 | 29 14 3
BRB(BR)| 22 | 22 | 49 9 18 | 29 | 14 3
(%) | 475 (397 (289|868 |233| 73 | 182 | 87
2R | PH(P)[335] 94 | 145 | 95 | 102 | 67 | 159 | 30
HEB(HR)| 335 | 94 | 145 | 95 [ 102 | 67 | 159 | 30
(%) | 44.6 | 46.6 | 565 | 53 | 60.3 | 89.1 | 77.2 | 88.9
SFRATFTAE|A$(P) 314 | 110 | 284 | 6 | 265 | 819 | 676 | 305
HREGR)| 40 | 14 | 36 1 34 | 103 | 85 | 39
(%) | 00 {00 |00 ] 00100/ 00] 00] 00
6-12F 2% | A #(F)| O 0 0 0 0 0 0 0
WEBGHR)( 0 0 0 0 0 0 0 0
(%) | 00 | 00| 00| 00|00/ 00/ 00] 00
12F 2% |p#(E)| 0 0 0 0 0 0 0 0
wEGER) | 0 0 0 0 0 0 0 0
13F S A (%) | 04 | 00| 250000/ 00] 01] 00
F¥(F)| 3 0 12 0 0 0 1 0
% BREGER) | 1 0 1 0 0 0 1 0
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£612 RAN+tHFHLTEREELZEDHRRHLR

HELME AREMPAZHLENRTIENREFEENSEHMAL

48 & K (m2) 80572 78339 [640417| 45243 1444844/979112(391153{172610

FEEE &Hm2) 4304134406 | 60704 | 17021 {80530 | 74788 | 95556 | 30083
AEERISBBHHKE L% 53 44 9 38 18 8 24 17
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