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Abstract

Taiwan suffers often from natural catastrophes such as earthquakes, typhoon, and
flood, etc. due to her geographic location and fragile geological condition. These
hazards usually cause casualties and major loss of assets especially in area of high
population density or region of intensive economic activities. The government spend
huge budget for disaster mitigation. The investment of disaster mitigation should be
proposition to the risk of the area so that adequate economical efficiency can be
maintained. The regional damage assessment then becomes an important issue for
decision makings in disaster management.

The objective of this project is to establish an algorithm for regional flood
damage assessment. Damage-inundation relationships for different land use types,
such as residential, industrial, commercial, agricultural and public utility, were
constructed using property loss records in historical flood events. The watershed of
Keelung River is used as study area for this project. Related spatial information and
social economic database for regional flood damage assessment, such as population,
land use, commercial and industrial activities, were set up. The Inundation maps from
simulation of events with different return periods were overplayed with the
social-economic database for regional flood damage assessment. The average annual
Joss due to flood for the study area was assessed through the relationship of regional
flood damages and flood occurrence probabilities of the related events. This average
annual loss can be used in the with-without analysis for project evaluation on

alternative flood control measures.

Keywords: Flood, Damage Assessment, Risk, With-without analysis
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Agency) 1K £ B 9 B R it K4%:F % % (National Flood Insurance Act) 3 F- % 1968 5B
308 B Rk KAR R & & 0 3% B 2 £ Penning-Rowsell & Chatterton (1977) #§ &4 4~ % 21
WMo BN KL S BURMAERMHLEF TR EKE KR 168
Hoo B 22 Ao T3y ah s F 0 Smith (1994) FR4E IR R H S 1993 FEHH X
BeRHEAEKBLRAL > BEYHEHIE (<168m) ~ T (1680°~650m?) ~
AR (>650m*) ZAEHAA] > FIEEBEEKREZRRESHELER R 2-1 2K
FER &R 5 Smith (1994) A SHHRMN TR AKRITHAE  KEELEHEK
BA BB wE 2-3 T c I EARBH R FHETEETE (Federal Emergency
Management Agency * fi#% FEMA ) Y4t HALE— R~ B EBTEHRKRENR
BEAZMGBEITAR  BRFLMGESR0E 2-4 A7 - H B3 (1997)
RETHEMELEZBZREFWEN 1994 FAZRA—ZKREMERBPAXE
o B RERFETRBZRAKARER KRGS LB 2-5 AT o RET ~ KA
HQR001) LA HHE LB BITBRIFEAZIFH » S HEELTRHNZ RER RG> o
M HE-EEREAEERHEBY G EANRBTRKRRER K S RE LG
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W 2-3 2826 PTUAL  BKAABRGREANREI LI ERE
NEFREFREKXRETF —EHRAZHRXEEERL  EEREKARE
B gE BN ARRTHEF EF RE—RAKRRRE % L F4
BITRERAMEF 260 - 2R B H 23 20 26 PRTHER  #ARAER
BRAXRFHEFAHMTANLEE  CRRRAAIEVEHAREZEBHREHK
BRFAGEEAFAZAKBRERGR > THEKRARERGGAFTHEZ
Wt LR H AR EHZBBHERF ARG EYHNE > BL LB
ZRKFLRERE R -

SbHF A R MR- KBRERGRAHUH —REYEST
RBPFE ERLEFRIZIFTEABRFERMZRARBRE nELIRELEY
ZRBEME AUEKBRERBBWBERANERMEZ L TR KFE LAF48
EELHRETHAERBES  LERLEETRZIEALEHBEARZRSY -

(a) BASIC DATA SETS (b) DAMAGE OOIIPONENTS (c) FLOOD DURATION

3.0 3.0 .0 9
g E
§1.5 335-1

0s 0.6

8‘? sector mean 8‘? - secior man

<031 1000 3000 s000 03%1000 3000 5000

damage (pounds) damage (pounds)
FH R © Smith, 1994
W 2-2 3% B4E 2 Aol T35 R KR K b 4%
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%21 RHE ¥ EARAARER KM A

COMMERCIAL POTENTIAL DIRECT STAGR-DAMAGE CURVES, IN AUSTRALIAN DOLLARS
. AT 1993 YALUES
Stue 1 (<186 %)
Value clase
Over.floer depth 1 3 3 4 s
0.00m 0 0 0 0 0
0 m 1758 310 7020 14,040 28 080
0w 4388 2775 17550 35 100 70200
125m 6581 13162 26325 52650 108 300
175w 7313 14625 292%0 58 500 117 000
200m 7750 15502 31008 62010 124 020
She 2 (156 ts 650 )
Value class
Over-Hoor depth 1 1 3 4 5
0.00 0 0 [ 0 0
S m 5558 1t ks 7230 44460 58920
0Sm 13455 26910 S350 107 640 218 280
125m 20475 40530 81 900 163 500 327 600
175m 22 668 45338 90678 181 350 36700
200m 2131 £1263 96525 193050 386 100
Siee 3 (A%
Value clas
Over-fioor depth 1 2 3 4 5
0.00m ] 0 0 0 [
025m 3 3 n b 3
075 m 16 n P 126 293
125m n 6 133 25 530
175m 54 109 218 435 o
200m 65 130 260 520 1040
Z 4% © Smith, 1994
2 -
a—a Small
-~
5
F ~ ‘q
A
-
Q
0'1 i 1 ] ALl
0 5.000 10.000 18,000
Damage (contents & struclurs) in AS

W23 RHEREEBRZIAKI L GRE
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Complete Destruction D +

14 —

...
~
|

Ceiling O

o
!

®
|

DEPTH OF FLOODING IN FEET ON GROUND

Value of Structure (Without Lond): $10,000
Value of Contents: 4,000
Total Value: S14,000

0 S DR I L1 S RN N SR SR RO S |
0 2 4 é 8 10 12 14
DAMAGE IN THOUSANDS OF DOLLARS

W 2-4FEMA —#—RHBIET EXHKEER & g

XX T ACY)

500 - _ﬁixﬁﬁ

_ \ 3

400 + 'l—-o—|i < B

3.00

2.00 era—

1.00

0.00 —————————
0 10 20 30 40 50 60

HPMEER (K1)

KR HAME 23 (1997) «

W25 REHBEETHBEZHKRENR X it
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BAEER (2R)

RHRH | b« RAE, 2001
W 2-6 R BAER X2 ALRAR K

BRI L ER KL%

HERFHSZARERURFZ LA BB >N BERER L REH
RNEEEBANB RS EERZ K - Grigget.al. (1975) F FHKRERBARZ
Mt EREMBRIBATEREELAETEZIERBL BEREF (1994 1995)
BRARETRAGNERMERIFKAEAGAEARLEREH AR T
BEKBEASBRE - RE BEAGEETRAE R EAAXLTHETHRHE
ABBIRAFKRE T 504 bk AR NE A 28 KRERIB X FZ M A
B RAEBAZEMNORETEREMARF LS IBEARNZEKRRL  6BA K
FEARFR BTN B (1998) 4t HBAEARBMT# R BB dRARFLRZ
BERMIBHFAZRAKN > Bb1% R AAE 1/5000 2 ¥ SH8#R 0 #FEHR
Rrd KBk FEE REKANZIEE 68 -EHWE EHPEERKERETE
L ERRA EREAXIRKBAFAENBORAEE  RAEITEKERZ
BEBK -

Tz ERAFABRABERES INERARNZER  BHERMN RRAZERE
SRBEMBOHRBAREZBEN L LRI TG E 24 THEKEENEKZE
Z8b FAXERRZEEHEREZVE - REBAH) PERAELTH
BEE AR TFIORRENHEEANNBS T o AM LR FLIHEE
AENBHZLBREFERE HEAEER T HEBABR (KB -2XKF) X
BB AN RARE - ARREN AR BAFHEER LB T ABRAHR L -

WRAEUMETNALTES LBAMEHZEZME RN REEME LI0E
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ABNZEBFE BTHEREZ RSB A EEFRREGE I HME > RES
KAEQDNY A ELELERE KB ARARELONETNALARLER
BEAMBEZESF X REXFTHRAELESS > EAH A EHFARE (o
BE - OEREE)BITRBAE PERERRZI EBBERE -—THZI A -
ERAER¥EIBARAMODKUARLEARAE R RBWHETHARHS 2 &
THE - THXRREZIEABRNCELERG L TR ER(E 2-7) -

AR (an)

g 8 &8 & &8 3

0 100 200 300 40 500 600 200
KM EMAT)

RHRR - &M AR R K 25 KA 2001

W 2-7 % ik 3bE R R i KB AR — Bk W4 (R REE)
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E(ho & DR AR 20 SRBL ERAEASKEERDR w0 RE 74
SRAARBR (£32) RE 76 £HERA (43-3) RE 85 £HMARA (£
3-4) RE 87 £ fame R (& 3-5) RE 89 % SRR, (% 3-6) % -

£3-1 4LHELFREARARKFFAETL

KRB B B BE M En4r (mm) FEAKES fhst
64 | 1083~1027 | shBasR | RANRE P (Z33) G3LAT ANk~ PO~ | FTKER
(¥E) RABRE 856 (H3k) A~ Puli R HATR
#it R4 NIRRTl (Fss) | BIUM RS B
e | 1646 (B398) ik~ ZERE
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(PE) BABRE 11644 (£3b) #id s Pl HKRR
#iLH BRA NERARTE 1644 (Gabss) | EILMRARAG ~ B0
WERE 3435 (43bs) ik~ BAT ~ M
BF | 810~811 SBAEER, BAFSHE 12836 (&1b%) &bF T KRR
(PE) BABTE © 109 (£3b3) &38RO ~ Al -
#ik B NERATETE 1576 (4dbek) | B > 238 WUB
ST 1842 (£3b3%)
8% | 731~81 BB, | BRIFRE (346 (&3t38) SIbF TR ¥ | EHRE
(382 RABEE (2083 (43b) 3 36i% - PR - e | FFKRR
&t B ERASTE 2185 (Libs) | BRE Hkispl
WETE 205 (&) L3L Ik AR ~ FIFIREA
BF Pfo~kfo- 2
o MJE FR 2
) CuRLL AR
865 | N~T1 &5 RAMTE 150 (4365 B PG | FPREE
RABRE 685 (&ibsb) #i dEpB—AmE | HFKTR

B4 | BERAETE 685 (436%6)
WEmE 12156 (43b)

&
Gtk ik > Fiv
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8% & | 817~819

BABTE 1265 (&3bs5)
BABTE 176 (43b3k)

AR ERARTE 245 (63655) | 3 eew

g - 234 (63b36)

G467 P AT | MIFTRE
B 0% ks P~ | BPRERR

&30 1% - AEE
MJE ~ Sk ~ FAo

;is. S2RM A(74)Esﬂ,‘~ B ﬁ*ﬁm%ﬂﬂi:ﬁ )

.—_i%‘rﬁt
AMERSL
TR 026~144 375 24-36
AR 040~050 250 24
st 60
FHARR | R ARERE AT AT H
* 3-3 %&(76)%&&&21%&&@5&*&mﬁ.ﬂ'ﬂii

AR B | RREGR) i

A3 15

#ik 30

#ik 32

Pa3 28

Fnl 30 11080 14

G AR 15 4167 14

&t 33317

RHARR ¢ s BRERBA ST A K

# 34 RAGHREEILERARD MY WS X

AR 03~30 165 5350000 8,827,500
oy 03~15 09 1,050,000 945,000
HFoi 04~15 095 620,000 589,000
£ 0320 115 250,000 287,000
&ILTAET & 0.1~15 12 3,226,700 3,872,000
cxil 10496,700 14,524000
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%35 mA@BDEA G LLE i&*ﬁ.m %itmER

R | AR (OR) | RS (AR) [kt () | RksHICIE)
0540 20 291 10~16
0520 10 4 12~18
345

KRR © HAABER FAKFT A R H

%36 $HBHRBASILLER KRB #ITHE R

AR | ARREAR) | PHRARE(AR) | AKEH(SR) | AR
3Tl 03-30 10 38 6-10
M 03-30 20 2 6-10
ik 05-75 25 441 10-16
A4 05-35 15 7 25
% 05-35 15 61 36
£t 641
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%%ﬁk%*ﬁ%%%@%%ﬁﬁz%%n%T%%ﬁ##%*@ﬁﬁﬁ%
%ﬁk%%'mﬁiﬁﬁnﬁ%%ﬁkﬁﬁﬁmzmﬁ%%&’@%ﬁ%%m~
Pratag e ~ LA~ AT, 2% .

3-2.1 WBRWAR

FHETRAP LB HRZABEBENZ+E D2 — BB M4
%1%%@&mﬁ%@zmﬁ’ﬁi@ﬁﬁﬁéi%%ﬁ’£%ﬁ$ﬂﬂmﬁz
A% 0 WRAMME 150dpi ZARHER 256 B2 H X, 0 4o b R AL T A B2
%ﬁﬁi%ﬁ%’ﬂﬁ@ﬁk+@%*$ﬁ%¥%%%@&ﬁﬂ%ﬁ$°

AR Z B R AR BB RZ KM (4o Photoshop %, Photolmpact )
RITEHAKRERBRES WA XCRZER - B3I 2 BB B4 E2 i
BER ERBERAET 22— A RAXBAKRE  #5%A TM —E 5 %51b32 5 48
BATHAR AL > S0 B 3-1 57 o
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; im! ':1.1
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W32 bTEEREN

3-2.2 B ®mE2

18 5 5248 % (Digital elevation model) 4 #| A b E M A ®Bw A Eat 0 A
QERE R ZERX  BA P AL EEREDERMFLHRER R
Bz F R iebb i Z BT MR B BRER RART ERZARRA
£ Bk REBBBHEIEK -

BB HAXAKEZ AR EE THANEKEEARKATL
B EREHATHRESSZFARBERKRAESEZ SRR AURR
BEARRERE BTN ERE  REKEBRRTI RBICTHELF AR -
HERGNEABE AR BANEXKEYEREHRRNTEERNS AL
BAEFH ERELRERY HeEEKER R ARG KERIER
TR CEEARERUNEREEKRERIEAR B A% 4 A AL H R E
ZFROEBESR BN S HEZEE AMAKBEKREEABAAEETH
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BEBB MRAHASEEAIRREKEZER  #MRT)M%  EmREL
EHEGEAKEN ISR UEERABRXAEREXNERER -

A ETREE T AREREREATE TSP ST T 2
# R E N Z BT TR RAEZ A E A 40mx40m(ie B 3-3) -

B 3-3 MRS

3-2.3 Byt

A EBA Y BREEAREFRE - RERBKERE HRERT
EBWM - AALEAREBR AR KB LENBR  RARARRERR &
RRBAR R AR B HEIRAERE RRRAT AR R ZILER
BEGEEREEFNE SRS BA TR AA AT A E LR T R SRR
EEHNEOIE R LY B BAE - R A E (B 34 A7) -
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3-2.4 L3bA A

T R AR B EARR 2 AREE  FTEAARRAZILTHR  B®
ABEZIIEMEERG LA ALNEHBAL S RAARSTEMASR - H#E
RAEFXBEELWAANRARE  SHhEZBARE S AT ETLRAAE
B mUE—BHE A RTIEMS  EH XA RG> B db35 s ét 3 L3k
FHABHETAE KA LRAEE - HEWAAETHEAEL RTH
BREREENE - BTRBEZIV RTALRRBARSRETHEZS
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