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ABSTRACT

Extreme typhoon precipitation events frequently result in
socioeconomic impacts and the loss of human life. Therefore, conducting
detailed evaluations of the level of disaster before the occurrence of
extreme typhoon precipitation events is beneficial to disaster reduction.
This study used the Tsengwen River Basin as a demonstration area and
adopted dynamical downscaling data, which has not been employed in
previous domestic studies, to simulate the future top 10 most extreme
typhoon precipitation events (from 2069 to 2099). The data were combined
with the simulation of the SOBEK flood model, and the Taiwan Typhoon
Loss Assessment System (TLAS) established by the National Science and
Technology Center of Disaster Reduction (NCDR) was used to evaluate
potential losses. The results indicate that the average total loss for the 10
simulated typhoon events amounted to NTD$ 13.6 billion, with agriculture
suffering the greatest damage from the 10 events, followed by aguaculture
and forestry. Subsequently, a correlation analysis was employed to identify
numerous key factors that influence loss, specifically, the maximum 6-h
cumulative precipitation, maximum hourly flow, and land use type. Based
on these analysis results, this study provides applicable coping strategies
for future extreme precipitation events in the Tsengwen River Basin to

effectively reduce disaster impacts.
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TR R 1
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N
LL=>" LV, xLLA
i=1

LL : L;md Loss(NT dollar)

1Bz 43 2200
2.%-% < j* + (Ko-Fei Liu,
2009)

% LV :Land Value(NT dollar/m’)
- | LLA : Land Value Area (m’)
2
i | Ln(Flood loss) = 1.NCDR p {7875 2.k
% | —0.421+1.875Ln(Flood Depth) gk
3f | —1.06(House Possession) 2. %7 é},?& : (H.C.
24 | +0.736Ln(Household Member) Li,2008)
#- | +0.637Ln(Flood Duration)
¥ | —0.834(Apartment /mansion)
(*k | —0.028(Residential Years)
) | +1.159Ln(Income)
N 1991-2011 & ~ &b ¢
L CL Z o,[CPA xCLA] TR RS A A
1+ CL : Cropper Loss per Aare(NT (B% ¢)
i dollar/m’)
S8 CPA;: Cropper Price (NT dollar /m’°)
%= | CLA;: Cropper Loss Area (hectare)
el a ; :Modify Coefficient
i Different Crop

I 2006 & 17 £ & 7
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] ICL : Industry and Commerce Loss(NT
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52 ICP;: Industry gmd Commerce Price (NT
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a ; :Modify Coefficient
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i: Different place(county)

N, M 1LoAr Rz f
N BL : Building Loss(NT dollar) ARG ERE S
= BCj;: Building Cost (NT dollar / m’) £)
P BLA; . BulldmgLoss Area(m) 2.4 < }*J— (Ko-Fei
e a ; :Modify Coefficient Liu ’2009)
% | i: Different Place(county)

j:Different Building
2 1.2006-2008 £ ~ 3
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'k THL : Traffic and Hydraulic Loss 2 88 b i fs & ¥ J‘ﬁf &
1 (NT dollar) AT R
= SUC :Structure Unit Cost Y2 )*Jc (Ko- Fe| Liu,
7 (NT dollar/m or NT dollar/m’) 2009)
% | SLN : Structure Loss Number(m or m’)
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A E 2 kR 1 % R

# 3 % 2 Ry kR Topl-ToplO P& RY

B A ITA R A %
TOPO1 2017070800~2017071118 2090071418~2090071712
TOP02 2023100300~2023100418 2078072112~2078072312
TOPO3 2020081306~2020081600 2083092918~2083100118
TOPO4 2037072506~2037072706 2086091112~2086091518
TOPO5 2023080112~2023080412 2083062006~2083062300
TOPO6 2021080800~2021081106 2088080700~2088081212
TOPO7 2027071906~2027072100 2075082018~2075082206
TOPO8 2032091018~2032091700 2099072312~2099072512
TOP09 2019091412~2019091712 2093090306~2093090606
TOP10 2018072418~2018072812 2097080612~2097080900
F 4 RBE EE R AT
%h | mEa R | g e Pl
£2 | (mm) (hr) 3P |6 (12 | PF|24 ] P5|48 ] PE|72 ) P
(mm) | (mm) | (mm) | (mm) | (mm) | (mm)
Topl 1045 49 178 278 | 463 | 893 | 1045 | 1045
Top2 844 67 164 299 | 461 651 | 838 | 844
Top3 674 49 117 222 391 608 | 674 | 674
Top4 629 103 86 161 301 535 | 625 629
Top5 607 133 136 209 321 | 460 | 546 | 580
Top6 517 49 133 226 | 377 513 | 517 | 517
Top7 493 43 165 269 393 | 491 | 493 | 493
Top8 483 37 126 222 335 | 458 | 483 | 483
Top9 395 61 62 115 195 265 | 382 395
Top10 385 67 86 151 250 | 330 | 368 | 385
¥ 5| 1069 72 164 249 | 463 672 | 942.6 | 1069
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A 3 169 188 120.47 | 22.96
>4 9 168 190 120.42 | 23.05
R 20 169 191 120.47 | 23.09
SRR 23 163 192 120.18 | 23.13
EAE 25 165 192 120.28 | 23.14
% 28 168 192 120.42 | 23.14
E 29 169 192 120.47 | 23.14
o & 38 169 193 120.47 | 23.18
B 43 168 194 120.42 | 23.23
IR 45 170 194 120.52 | 23.23
39 53 173 195 120.67 | 23.27
4.1.2 #5354 T
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s A 2 b KR TR T A R

27 EEd kTt 2R eIt 2 ke fER T2 202)
landUsed | TOP1 | TOP2 | TOP3 | TOP4 | TOP5 | TOP6 | TOP7 | TOP8 | TOP9 |TOP10
Bi® 186.1| 186.9| 139.9| 144.2| 151.4| 153.0| 143.0| 177.4| 112.5| 120.7
kA& 42.5| 440 34.6| 359 34.6| 356 328/ 39.1| 28.4| 26.6
3 f 21| 19| 13| 14| 14| 14 14 17/ 10 1.0
B% 1.5/ 13| 09/ 09 10 10 09 12 07 08
xR 19.4| 14.0{ 10.2| 10.1| 11.4] 115 10.6| 13.3] 85/ 9.5
A1k 27.4/ 20.7| 15.1] 15.2| 16.9 17.1| 15.7| 20.0, 12.3| 14.0
K 03/ 02 01 01| 02 02/ 0.2/ 02 01 01
A 03/ 03] 0.2 02 02 02 02 02 01 0.2
b =3 17.2| 15.4| 10.3| 10.8| 11.2| 11.3| 10.7| 13.6/ 7.6 8.1
P 9.5/ 12.9| 12.3| 12.3| 12.4| 12.4/ 12.3| 12.7| 11.8] 11.9
% 20/ 13| 09/ 08/ 09 09 10 09 0.7 07
& B 49| 45 3.3 34| 33 34/ 31/ 39 27 26
RSN 6.7/ 10.2| 9.0, 9.0/ 9.4/ 95 89 98 82 85
KR 00/ 0.0/ 00 00 00 00 00 00 00 00
kb 0.0/ 00 0.0/ 00 00 0.0 00 00 00 0.0
B g B 05/ 0.4/ 03 02 03 03 03 03 02 0.2
BE 20/ 1.8 12| 13| 14| 14 13/ 17 09 1.0
iz 05/ 05/ 03 04 04/ 04 03 05 02 03
Bz 13.6| 13.4/ 82| 88/ 9.2 92| 85/ 117 5.7 6.2
1% 78/ 65| 42| 45| 48/ 48 43 58 31 34
EH A s 33| 2.6 1.7 1.8 1.9 1.9 1.8/ 23 1.3 1.4
FTRs b 05 05/ 04 04 04 04 04 05 03 03
B+ 23| 20 13| 14| 14/ 14 13| 17/ 08| 09
¥R iRt 0.0/ 00 0.0/ 00 00 0.0 00 00 00 0.0
A AH K ¥ 0.2l 0.2/ 01 01 0.1 o041 01| 01 01| o041
T4 OLET 0.7, 05/ 03 03 04/ 04 04 05 02 03
T 3K e 06/ 03] 0.2 02 02 02 02 03 02 02
v L% % 01/ o041 01 01/ 0.1 0.1 01 01 0.1/ 01
%3 21/ 1.6/ 1.0 10/ 11| 1.2/ 11| 14/ 038 09
Ea 01/ o041/ 01 01/ 0.1 o041 01| 01 0.0 01
34 9.2| 12.2| 11.7| 11.6| 119 11.9 11.8 12.0f 11.3] 11.4
R 01/ 01 01 0.1 01 01 o041 0.1/ 01 01
34 00/ 0.1 00 01/ 0.0/ 01 01 01 0.0 0.0
T E ¥ 14.2| 13.9| 10.6 10.9| 11.1] 11.2| 10.9| 12.7| 88| 89
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g REAH-E 2 R S bl

F8 L kT IR LA AE I FER)
landUsed | TOP1 | TOP2 | TOP3 | TOP4 | TOP5 | TOP6 | TOP7 | TOP8 | TOP9 | TOP10
BT 2549.8/2578.0/1934.7|1995.6(2088.4/2112.8| 1968.8|2443.8| 1556.8| 1661.1
kA 6.8/ 71/ 56| 58 56/ 58 54 63 46 43
LR 15 14/ 10 10/ 11 11 1.0 13 07 0.8
B % 20.1) 17.5| 12,5/ 13.00 13.1] 136 123 158 9.6/ 103
%X | 194.1] 140.1] 102.0| 101.2| 114.6| 115.7| 106.5| 133.3] 85.5| 95.6
A 34k | 2745 207.9] 151.1] 152.1] 169.3| 171.4| 157.0| 200.8| 123.4| 140.2
TR 26/ 22| 13 15 1.8 18 17 24 11 13
S 000 00 00/ 00/ 00/ 00/ 00/ 00 00 00
B 973.5| 873.6| 582.8| 613.5| 638.0| 643.6| 605.4 774.3| 430.6| 460.6
7 if 22.8| 31.00 29.3] 29.5| 29.7| 29.7| 29.4| 30.3] 284 286
%kl 312.3| 203.1) 134.0| 122.3| 142.4| 142.5| 160.2| 137.2| 105.0, 106.8
ik 110.7| 102.2| 74.1) 780 76.2| 77.7 71.2| 888 60.8) 58.7
W ki 000 00 00/ 00/ 00/ 00/ 00/ 00 00 00
ok =k 02/ 01 01 o041 o041 o01f o01f 01 01 0.1
FAGER| 308 21.4] 14.3] 135 150 15.0] 16.6| 143 12.1] 120
BE 1007.3/1015.2| 656.6| 696.9) 741.1| 726.9| 663.7| 908.6| 466.2| 505.1
iz 431.3| 123.5| 38.2| 35.4 419 42.1] 542 476 125/ 143
#iz 4325.314396.6(1449.7|1371.4/1649.4/1621.4/2222.1/1903.2| 587.9| 780.2
1% 8131.6/6295.2/4071.4/4294.6|4856.4/4783.6/4576.9|5781.0 2791.7| 3511.4
4~ # | 999.6) 772.7| 517.4| 537.1| 560.0| 567.7| 532.3| 682.4| 385.9| 409.6
FOR# M| 139.4| 153.3| 1135 116.7| 124.3| 129.1| 130.2| 148.6] 92.5| 103.3
Fire 697.5| 608.9| 386.7| 414.3| 418.7| 420.0| 402.8| 516.6| 229.3| 279.9
¥omis| 131] 72| 53 55 57 55 54 68 41 4.4
ALAEK | 57.8) 49.5| 34.7| 35.8| 37.6) 38.4| 357 450 236 276
w4 X #r| 1985 152.00 97.5| 99.4| 115.2| 114.0| 111.6| 146.0] 72.6] 94.6
T K| 177.3] 92.6) 61.0 684 65.1| 654 54.2| 821 534 49.1
® '3k | 349 36.1] 323 327 32.2| 334 310 349 296/ 305
iRFF 3K %5 | 638.5| 474.6| 297.5| 305.4) 344.6| 346.8| 335.9| 424.5| 225.9| 2583
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