NCDR 106-T17

B BABERE T IR ARt 3k Al g 24 S 54
ber s ¢ K SEE Z BT
Risk Evaluation of Extreme Typhoon Events in
Tamsui River Basin under Warming Scenario:

Impact Assessment of Flood Disaster

BRKEHRBEH O

FERR 107 F 01 A






NCDR 106-T17

B BABERE T IR ARt 3k Al g 24 S 54
ber s ¢ K SEE Z BT
Risk Evaluation of Extreme Typhoon Events in
Tamsui River Basin under Warming Scenario:

Impact Assessment of Flood Disaster

BRKEHRBEH O

FERR 107 F 01 A







Aok B AN SR E RN - BB RI AN ST
AT SRR S HEES 2 AT R A e F A SRR
BRoRT R SEarg Y s AR AT RO R o RA b
AKRF GRBLPEP JIHOERT Ao R TL PR LERER

R O I /X)) '

P

T HEF i IR R R T R KA
AT RYEP AF B B4 E ¢ B TA(MRI-WRF)» #7 & % 5
2T RERITRZ ARS §F B ER B F A KRR T8 2 T
Boo2 P 20+ & AH(1979-2003)% 87 Hria E 2 & 21 & & kI
(2075-2099)% 43 H% A £ 27 > PEH 10%EE Rk A T e
Bt e RIFPE R AL RS AR A BB T HRBRR
oA k2 ERF KRG A R KA R PSR 0 RRP
BORRIF DOR B R R E R Dk '€ 3 4 o kg SOBEK ¥ kBN
B % 0 21 £ % 2428 0.5m chjd K G B 20 2 %k A B 40
163% o fe BERE RFF-KRIPL F + > 7 AMBPE FHFLFRAL TP

WA 4 P E A 65 D BEAMEE o

MAET  F R e ok AT AR



ABSTRACT

The Tamsui river basin is one of the most important watersheds in
North Taiwan. Not only because the New Taipei City, Keelung City,
Taoyuan City and Hsinchu County are covered within the basin, more
importantly, this watershed contains Taipei City, Taiwan's political and
economic center, and also the most densely populated metropolitan area.
Therefore, how to develop appropriate mitigation appropriate strategy, will

be critical issue under the threatening of future climate change.

In order to understand the effect of climate change, this study used the
climate data of ARS, based on the dynamic downscaling analysis (MRI-
WRF), which produced by the Japan Meteorological Agency, to assess the
impact of the future extreme typhoon events. This study adopt the top 10%
of the extreme typhoon events from the end of 20" century from1979 to
2003 (total 87 events) and the end of the 21" century from 2075 to 2099
(total 43 events) to figure out the difference of impacts. Results show that
the extreme flood event of 21™ century will cause the bed lifting compare
with the results of 20" century, thus the cross-section of river will be
reduced and the risk of overflowing will increase. Furthermore, according
to the simulation results of SOBEK model, the flooded area above 0.5m in
the 21™ century will increase by about 16.3% compared with the end of the
20™ century. But the scale of flooding is not severely, the flooding depth
will increase significantly only in some specific areas, and expected to

cause a total of about 650 million NTD direct economic losses.

Keywords : climate change, river erosion and sedimentation, flood, loss
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3.2.2 -k 3® R B N

-k iE g s £ A0 2 RS 2 ®Arg B e A 97k S(River
Analysis System, RAS)5.0 % * (USACE - 2016) > ¢ ~ #j # HEC-RAS -
ARy W4 HEC-RAS p 2 & in K 236 A2H 5 kg s i - 4 & 1)
PAERSEETN R AN T EE e ko BB RN T
AT
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d+Z+ zlgl =d,+Z, + ;gz +h, ;¢ 4-3)

K di 2 dy L e RIREM) N Z1E Lo s ek B AAmM) S ViE

S

ST ms)s i 4L EE Gllc g 2 E 4 4o B(m¥s)E

he 5 it & Kegdp2 -

TR Sl 5o PEETH Y 2011 £ R < e BRITREE
B2 B (B 12); P fe ke licd B niE sy Tk k kg B
KoK TRt 2 FUBH S AE (iR & 0 2008) % Tk R R
FIRF R BEE I AT E O 2013)2 HigR S d TR

P A ER AR B G 0.025 1 0.05 o En fe ok 0 i )

N
B3

0015 % 0022 F - B 13 2 irif%rm 43 7 LB > B¢ 7 & 3 :7¥a
gk rdice BN P o AP S ATRIEZ Z WGP 0 BTk Rl B St
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B 13 HEC-RAS 5% ¢ 7 if 7 77 2. ]
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33 HEES F L5

330 F GRBBET R

2624 7 25 RREBT N ERPE 21 e RPNk

-/“—,: /:‘4‘ *éwivm i ,__m #ﬁ_f;%% ° Z\ ;};Q_F;gm,:& _EL#E};%I_,& 3 ‘Z_Lgt ,

k.
T
&

BB 5 B WRE-MRIHCS ¢ 952 & enggh A 47 5 57 2

I

THAFEE T 208 £ 2P A 5 10 %ikE b '
FEo8agA33398 3 5285 mm Li5F £ 5 403.9 mm o P
FEEsa Lm0 A 20 X e A2 BIE(E RGPS

Bikokie e E i i A NG 3,612 % 5318m¥/s (F 5 5,244 mi/s)
278,080 & 13,968 m’/s(L 35 11,153 m/s) - 21 £ & 2% & £ 10%
dEE R F A E 2ona E 42039.0% 706.0mms T A £ % 5255
mme R FEEE R - RN E S 0 2] X R xR IE(E

W Rt ) B ke R B A W 5 3,330 3 11,946 mY/s (L2

IS

% 7,436 m’/s)¥r 7,219 1 21,785 m3/s(L 5% 15,053 m’/s) - kA 2 o
FrRARET 2l AR B FR20 Y L AR L3R
AR RSB ACkP TR R 0 21 e AR 20 kA A BBt 1.4

2 13 & -
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26 FERBT0R A KF K AAREHE

Wh| RRE | MR R | AR | ARR | PT

B (mm) (F¥) (m’/s) | (m’s) | (m¥s) | (m’s)
200001 528.46 61 4,580 5,318 1,752 12,129
199502 452.14 37 5,622 6,875 1,277 13,968
200202 41941 25 4,486 6,179 1,254 12,108
198302 397.64 31 4,350 6,266 1,237 12,075
197902 381.34 37 4,331 4,512 1,563 10,930
200004 362.13 73 3,665 3,569 1,443 9,218
199402 350.52 37 4,054 5,618 849 10,713
200005 339.83 73 3,194 3,612 1,020 8,080
W IRh HEF LT A

27 FEeET ek Rk AR

Beh | AR | MR | RTRGE | SRR | AR | P

o BE (mm) () (m’/s) | (m’s) | (m¥s) | (m’s)
209601 705.95 37 6,863 11,946 2,011 21,785
209005 542.80 49 6,201 7,112 2,076 16,055
208301 455.33 25 5,904 7,356 1,559 15,154
209301 398.06 121 2,552 3,330 1,068 7,219

EOIHRA B EEIRPLA

R AT G 021 Rk R E A R 20E & ko 4ol 14 o
o202 & KA A A3 4.66 1 16.78 mm/hr BF (T #2 9.99 mm/hr);
21 € % R A& 5 & 4> 3.29  19.08 mm/hr B (< #2 12.92mm/hr) o &
BaA 321 2% kT a5 B R 202 & kH 4 293 mm/hre K@ o
200 & AR geh A T 20 e L 209301 chEch ¥ i 4 pF
EZE 121 )5 )y aYa iR TEPE AR L
e *% & 33 B AT i 33 i A5(3.29 mm/hr) o ot e b E 2 A A~ 340 21
% kT IOYE & 55 B 20 £ % A 4c 6.14mm/hr £ 16.12 mm/hr e

PEEARARTE SN L AA RS
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332 kP EX 2R

B okie AR 5 1973 & SR R T A A E R
Pt RERS R 200 & £ E K G R X 3T 1999
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AT E > 2016) ©
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FIERBELET 2l M kiEEkh TEEEHRGEEIFE

I

FARVRISBFIR2]I R ke R G R F I N H E g F o A4
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BRI R30S 2R o R A ARP R A TAERR
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28 PHFAMELEFERET2I Ve AP AT R Rt
AT E <R E B P
(m>/s) (m>/s) (m>/s) (m>/s)
Bl R 3 10,800 15,300 5,020 28,300
g 0.64 0.78 0.40 0.76

AR SR AR A RO 4

FROKREY RE Jp 0 Rk kTemdo KR B 4P A

g5
R M- T SO ROR R R e R A SRR § R

AR E X2 1,000ms 72 F RS2 iRk MR E R EERER
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Fleb o PR G B F B REBT o R R RIERSTRIFER S T
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TR FA T SR R AL T R

-

Tk R H e KR e
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Bkt E AR S F 0 1T E R EFORERE TS N SR A
L% > HETE Rk kTR R AREFAS IR EARFAHE
Pl E 23 > AR miEkREE RET AF A KRR £ 1 £2 1
Ar R ZoRE BT ARG GHRBT 2L L AEAESRL AT

LREFERREERES CRP PR BFIR G AP ORENE L
WRFALE R A kP 2 AR A AR R

PR AR K2R HARR RIS 2R o
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WRF # 4 ' 2 RordbeenA R Hgfa o m o ¥ 53 A0k
FIFQO13) Mk kimins Flk f G RBFEZ 2 AT E ¢ P

"F iRk FREGFT(1/2)) (AR % 0 2012)]* AR4
 AIB f B TA 2 A B L N ERY 200 £ 48 ] pFA
T a -t idas AR E o JamEEEAI L BT LK
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36,240 m/s(i7 © ) o pt ok A1 % (2013)3k 5 BRI A ST P w g s nokR
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KRR B B R B I SOS MR LT PER A 1 E IR R 0K

PR bF ERBPFLTANMSPREFLEFENLE I LN
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42 P33
*FE 7 iE * j7 i WL|Delft Hydraulics = & #7473 2. SOBEK #£5'

€ 7 KB 0 SOBEK 5% 5~ R &7 1~ Ba ks ok

s

Bz B AR o 058 M § Rural ~ Urban 2 River = 2 458 > 2 ¢
7 "% = 1200 (rainfall-runoff) ~ & /it (channel-flow) ~ ™ -k ig (sewer-flow)
# ¥ i (overland-flow) ~ -k B 4 45 (water quality) ~ @ "' -k it -8 (river
flow) ~ = 4 & %] - 42 (emissions) ~ = FF 45 4 - 42 (real-time control) % #i-
f o SOBEK # /K Hoz8 B oo ¥ o™ @ !~ 33 T ORGE kb2 ke

SRRSO BT RED E A KRRy

\v~

A2

\\\ﬁr

s >
R 5 ©

AT G R HEEE B SOBEK 058 F B AR & % = Rk
BB (TR 0 AR PSS A PR 5 A 0 F* T & 3T (rainfall-
runoff) ~ I /ix (channel-flow) 2 & # /i (overland-flow)#i- e > ® 7 3 & &
AT R RIS FAT R KT RE SRR RBEE TR

POk Sk XeAp B 3] 0 SOBEK & -k $i25% #1273 Bl 4[] 20 -

38



B 20 okiminidd pd g 7 % 3 SOBEK #£7% #4| @)
FrporE* 2 SOBEK #icst ¢ 77 — MoRIZHY 2 - M RiEC
UoH P - MoK PR RIZNERPE BHCE R T2

3a-ynt

k= & $7F * Sacramento B R i R T b om A 03T R angAe o H

PR EF B R AT R TRE  PERERE NP KR
e~ ok B~ Eiefpid 4 8 0 4ok (weir) ~ i E E(culvert) ~ 34 ¢ R
(orifice)¥ 34 -k =k (pump station) 5 4p B & o - B IR S %
# =3¢ (physically based model) > Sacramento -k = #-3% #£ 4 Bl 4o B 21

7 o
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Aw o U ix g Teaing(ms); Voiy B w2 T (m/s); Ve
HAEW S dlEEER AKEmM) gl 4 e RS s h B A
Kz h=d+tz(m); a: E4 2l ; C: Chezy e -
FHARFD AR IFEF R R FE2ZE S L N T
- BBERFEN D BE R R RT R m B R (T
- MBI e B F A MEAFE R AR B RBY FE S8R
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PRR Ah A R R 2 BT BRAEMOf R o 13
W BEZ FFoRIFER E AT 0.5m e S R fUKFER 0.5m T bR
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4.4 HoREHRE S EAH

4.4.1 B THH AR

SRS XS =1 TS $E R T B S P LA
O AHMT B ARTA - ¢ § AHRRE up TR kA

6 ) FEAHAEZE X 12 ) FAHAE BT BAINEBRLRE 5
F R 2P WRE e ghe i R TR 280 © 2ok TR
dod 10 #757 o

29 HmETEAALATH
20 £ % % #F (The late 20th century)

Event Level | Duration(hr) | Rainfall(mm) | Max6hr(mm) | Max12hr(mm)
200001 TOP1 61 551.83 201.49 295.21
200004 | TOP2 73 480.93 87.67 150.50
199502-2 | TOP3 37 467.28 202.08 335.72
200005 | TOP4 73 445.36 117.05 206.70
197902 | TOPS 37 445.27 161.26 264.05
200202 | TOP6 25 429.72 191.00 297.87
198302 | TOP7 31 384.36 189.44 271.04
199402 | TOPS 37 333.55 147.73 239.10

21 & & % #§ (The late 21st century)
Event Level | Duration(hr) | Rainfalllmm) | Max6hr(mm) | Max12hr(mm)

209601 TOP1 37 768.47 280.06 521.69
209301 TOP2 121 723.78 113.32 199.39
209005 | TOP3 49 647.91 220.16 358.26
208301 TOP4 25 500.70 256.42 409.17
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AN A
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F ErEER SRR IR 0 AoB) 25 0 kPRt WRF fefem £t o o
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Bl ¥
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AT BRIV ’ﬁ AR T AR ) o TOPL & TOP7 % & #25 §
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40mm 2. B 521 & % R IIA A B HET 5 ) TOPL R fia £ 3
Z700mm b o F A ARy 5 B R £ % E P 80mm 1 b oo
TOP3 & £ Rk 2 P WEEa X R A3 s £:E5 60mm 7+ o>
Fohagrsa iR T pa g il /] PFAZ 8 40mm > H i
P RR 0] 30 40mm o iR dp s b E T ECE A B RE T O 4 20 £k R
HE2D R e i Yaiitoad UEFEZERBERELER o

¥ eh s * ArcGIS #c#8 2. 4 i 5 f) £ /% (ordinary Kriging)~ 47 1 & 3 ® & 3= 2.
Eé&ﬁlﬁ}%"‘\iwuaﬂ’é’\#g} e
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TOP5_197902 TOP6_200202

TOP7_198302 TOP8_199402

BI262 B 27-d da ELFHT I FHRAAEFE

BR LLF s ARP 2 AFL s B 20 R R APREET 33
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Bax g A ) kP A 400mm = 700mm % 4 2 63 F ¢ 3 350mm I
500mm > & i 2 F A F < K ‘FK'J‘ 2 400mm s 21 2 & REpEEE T 2
FRa 2% <30 700mm 0 % 3 FRA R <] RS R PR R

5> 400mm I 1000mm 2. B > % 4 3P+ 3R jF’K A%+ 700mm e

20 &' % % #F (The late 20th century)

21 & % % ¥ (The late 21st century)
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20 #' & % #F (The late 20th century)
TOP1_200001 TOP2_200004

TOP4_200005
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TOP5_197902 TOP6_200202

TOP7_198302 TOP8_199402

Bl26 20+ & R _R'Ea g LT R

50




21 & % % ¥F (The late 21st century)

TOP1_209601

TOP3_209005

B27 212 %4 %

TOP4_208301

TOP2_209301

Fa g AT B




4.4.2 ¥k F B2 L7
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21 &' % % #P (The late 21st century) # K #3253 % W
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