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Assessment of coastal risks to climate change-related
impacts(1/2)
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In order to deal with the impact of climate change on the coast, discussions on
disaster prevention strategies and impact assessments are needed. This project focuses on
case studies for coastal resilience disaster prevention and domestic historical disaster, and
scenario analysis and impact assessment for climate change. Besides, the overseas coastal
resilience disaster prevention, the specific suggestions for Taiwan, the collection of
domestic history disaster case data, are analyzed. It is also necessary to collect and
analyze the climate change conditions, to cooperate with numerical models for impact
assessment simulation, and implement the redrawing of coastal risk maps.

The coastal resilience from the United States, Japan, New Zealand, and the
Netherlands are collected. The Netherlands is selected this year. In addition to the
collection and analysis of the assessment method, there is also a compilation of data on
the improvement measures currently implemented by the Netherlands for the
improvement of coastal resilience. Finally, the recommendations for the current
assessment method in Taiwan to include the resilience index is proposed. Using the
adjusted numerical model to evaluate the impact of climate change in each project area.
The ocean model considered the base period and near future storm surge conditions to
provide downstream boundaries for the flooding model. Then, the disaster impact
assessment will be completed by the flooding model. Under the simultaneous influence
of rainfall and storm surge, the reason for the drastic increase in flooding should be that
the downstream water levels of the river and the drainage system are supported by the
storm surge, and the drainage capacity is greatly reduced. At the same time, if rainfall
occurs in flat areas, the ground surface current cannot be smoothly discharged into the
zonal discharge, and eventually the scope, depth, and time delay of internal flooding
increase simultaneously. Finally, considering the impact of the current environment and
climate change, a map of coastal disaster risk in the base period and near-future scenarios
is drawn. Among them, the wave height in front of the dike and the flood in the hazard
are also updated based on the simulation results of this plan, and the storm surge flood
factor is also given in consideration of the existing seawall conditions to facilitate the
mapping to derive the current situation coastal risk map.

Keywords : climate change, coastal risk assessment, coastal resilience

CET o R ARG TR FE U R (dok R S B )R8
T2 APF o b ERB AL AL 2EM AR PP (W R B
Ep R RER R M EERRFERI HA) R AR ET AL RS SRR A
Mm P FFA LR ARG H LT GEREeRA R EA) s R A TRl 2R
AodRgR A PR AR B P S RAR  SERATT i 4 o A TR BRcEHOR R



108 & &

AR A AR HEOERE IR o BiF LR Bl E R 0V R FRRIR UFIR (e
AokER) BFERTRESAD CRGR AR SR RARITELER 2 o
WEHIFL A E T F R RBRERTEE LG P A Rk RN B5¢
FHBREFEFRUR G o pboh o 35 E R FRT P RIIBEETT R ERpsgd-ka
RN R RBAAN FARMEARFF THF LT 2Rt rbBRAEYE
ﬁ‘—;f?;;‘er G2 BERN TR SRR R % o ?:~ g s prar Mgk A T e it e gL T 20 3R PR
PR yHEEe FRPMERAALTAMTREAE WA AR LR FE AT
u%v%%h ﬁﬁﬁ#&ﬁﬁﬁ‘iﬁ%rﬁﬁﬁﬁ&%%@’”5§#%§@§%
ARTHPEEGERE S S 2 AL EFHM I TRE c AP E LA ERF N
awﬂwﬁgw—&aawafw\%ﬁaﬁaﬁﬁa&&;v%% BT 2 i
BoX LATH WA AER R GSE B b P FERRP A R RS TR
AR AR R B B ERREH S B B AE RN BRET 2
@Wﬁ$4’ﬂﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁﬁ*ﬂFA’Fﬁ&%ﬂﬂ@%%%ﬂ°*%l
FAB A= A3 LR FIRS A D CEGLE2FE» 247 2R LA AT
FARM TR S 3~ RS B 3“‘*ﬁ AL
LNER R F FRBER TR ALATRUA AR RSB E0F - BRI B R
BEF A A PR ST TARRES A A B FRE KR AR AT .

’

M
a
W
;| A

TP EARE

A EROE DI P FRE AT E RT3 FH R RN F 2
A BILE RS AT ALE] 0 AP M P 4o
1o 4edg b far ot

BIP B3 4Hs A 2 iR SR TN AR R TR S R s A
BRI R 0 A B e AR ERE T RARP B ATE S R ER) ZR
BATELRG BARGE S R0ER o G TR RPN kS A S 2 LA

@ﬁ@pﬁ#ﬁﬁﬁ%iﬁﬁ’%i#%@ﬁﬁ#%ﬁiﬁ’K%%M@fﬂﬁ’
BAlR BRI RB AT T RO A R T2 F R IEE T A TR B K-S S
A A £ RS
3. e diE A 2 i 4

WA FREBITFEFY 0 AT RIAARE S 2R R R M R H R s RSN
$oETU] 0 PR R R R AR R AR 2 ﬁ?°”%mﬁﬁ¢*@ﬂﬁﬁﬁ
Lz 3 5%, geon 4 H oL z\h"m;jaﬁ#ﬁt Bl N EFA s PR T E2ZER

\

({%’i\u& ‘ﬁ
i
o

*E

Fo ¥ » 30§ g PR R BIREM 2§ iz RRF]T 0 R FRE T

AT R R o ok s E]NOAA;‘%—J A ADEIERY O TT Las FlicE R

SRABALHLERBYEELD o £ enh AR RIEA Y TR AR IR
ES EAGE SRR/ AN P =t =S .5 I



108 & &

4. AT BB R
B EBCEITR  R A R AT R ef i R
R A SRR ERE e S AR LR S
AR GG G BB T
5.4 Alpp L miE
;‘ﬁ‘d ]fx]f’} “IT;}QL.'.ﬁ-'J"f’} ﬁ,iwg:_bﬁ’é\%ﬁ- ) 5 fL lgﬁl_l‘ﬁ_-y,ri#grﬁg Bl )’ﬁaé‘» ;'\'D%ZE’?”/@T‘?;I‘
B HEPAARREF G REGFFFRT R AL IITE  EP R S A
LT -

LRSS §

5 i ¥ p /4)%'—'"
mjl}ﬂ}h’r

Bl A4 47 in A2 )
Efp R RERES BT R RS AR LR EEES 23 TR
PEUAECE AN TREE 0 TF GREEASTTF B RS R LG
BT FERETAART ARG TR 2 T G RBEEHB AP ERETR ) £
BARHR T AREHT AL B3 s TAFFRAECE RS
BN L THBEAE G r R PR S Z0A S TR AN R R rE R
Bfs o RlE e s Tadod Paers  (PERFER - FHPE 17580 2 B ede
BI2#977 o & T EFEE L 4oT ¢
LA#RFT PR ITEREK
BRI R ¢ 7 TRATFIRS A D CEMREEE 44 0 2 THRM R
CAFLTAARE %‘mﬁj R kol g0 0 L85 ERESHSEPRP CFERE
FERB S FAAPRITR S E RAAAPRINE AN T R L FeEE Ao
&éWPﬁﬂﬁ#b%*ﬁﬁ’f?ﬁﬁﬁﬁéﬁ:ﬂﬁﬁwﬁ%*a’1£é@ﬁw
PESARCT AL LEFR RO RER LR TS AT AL R G 2
/3 ,4)3_,_@;4 2 A A .
2% AR R R R E



108 & &

PR T RBFRAT BT R RBHAA LT 2 R o

z:zﬁfp i 5 BT ?ﬁ:%-"—k’/’v WoRMESTS VRS FREMNE D K R § rREH

L% T T %ﬁ%ﬂ°*ﬂ'“T1&’§{€*f#%%Tﬂ?F?*@ﬁ
F—P”Lr;g:,\mﬁn? BFr TR ERN ) 2 TR ) A BlcE i ke 7 e =
(A=
AR TR RTEFEIE

BFE ﬁ)s T3 p A& 5 711%%1%1«4 SR T 2R R 0 SE)A AR SRR
FoEfEAALD ¢w’vg“ﬁﬂ&%%@’uw%%%ﬁﬁiﬁdﬂﬁyﬁw%ﬁ
P AT B
4.5 B R PR R

PRFE R R AR L TR A %ﬁ'%J’&m“ﬂii%iﬁ#@ﬁwM*
B BE T R BT R AR MR TR o R AR A R AR B P S R
R JLrJLﬁ\ﬁ?:z%Ef—??iﬁlE R 3 -?i*"%ak B IPMIERSHRT s A RE R
HECE T RE AL S 0 MR ITER S R 2E RPE -

F- ER(108#) g7~ Tk L&
FoERMA09E): de B BL

=

WA AR A A I G

G R 24T

bR i

P s

% 64

$- &R
(109:)
Bt & o) E & o
[mw%%ﬁ#%%wu PR = #
g PR TERBLR ;
i AR R &
i3 ks A o
x B
% AT *}
% F i RB B AT — I:
pe-3 B )%_
A i
B &
% ¥
7= ol
° FEwlea A LT 2 o PRI B2
5 { Faeans gy STl EXTCTT RN w
|

{ %f%f;sjﬂn ]_4 vaEe | munwsm | Ty

W2 %3 el 24

P RE
31 M FIEA A LR AELFET 247

A &K R LA g:@] l‘r_‘]}@ﬁ})%_ﬁ-}”r’:")’f 1\ IJIJ » T BTGRP B3 AR TL‘L‘E@

éﬁﬁ°*#ﬂ%31ﬁ’:i#%@“ﬂ@ﬁ#Eﬁﬁﬂiww“ﬁﬁfﬁﬁﬁﬁ
1o IR A E R AT R blo PRAEP A ER -LF FEiEFEe B
Bl R4 fir 1 g 23 i‘f;'-L"HBF&? S et A LT o AR E BRI T
AEGIEEE WP F AP Ik 2 SR RGP b Sk A TERR

P Ebo WP - BB g B2 HEd o



108 & &

1 WA et g B

PR g B iR

P A s BT R D AR R 0 o0 TILB R R EN G R A
Pt S 2

aa rawzf‘-r“ 2006 # & 4k % 20 E s AL 0 R S AH B e AR

éi?%ﬁ%’wﬁlkﬁﬁ’ﬁ“®Q ik iy (RG] o A far 23R ap
ER | FF Fi s endlr A RS R )0 s A s T B
>EauEg A E o
BT AW E p O R s AR B R0 B R AR )R o 4 M
=l IS o W ST J\éiz%sm%ziizﬁ‘--impil:’i?%%'losiﬁicwrl\ﬁ\“‘é
I

U i R Mg A r%?\'?‘]'%/:\’J(JC’

WHAAEAPPBIFREIZE G o0 B 22 ANV REEBE 9 7 4R 2 (Verschuur et

al., 2017)4, 1 Haitsma (2016)#% 71 2. &r |4 #ix(Resilience Wheel)4 #% » # * 12 §Tes 33 3 R4k
PElaipMtn R o pdihi s 57 Baew @ 4R 4 (Recovery) ~ #3424 (Resistance) ~ if
s # (Adaptability) ~ 4 v 3% 35 & (Vulnerability of population){- = % <4 (Organisational
capacity) » 4r®I3#77m o & B o v £ s 32 4B L 18R Apth o dpiRIE B dEA ¢ o
FAREHET RO blde AT B AR afw?sooukmzf% TR R A 0 A AE
15,000 4 /Km2p pY| ¢ (8 Tl B 4 o XA 0 & ’SM\ m#p%“’— T EZ AR Glde D R A

3 = s oy . 5%
Frz. 3 M & 5 B om TR TRB G A °
Recovery Emergency Resourcefulness Protection of critical
management infrastructures
Resistance Flood barriers Absorption capacity  Strength of build Building codes
environment
Adaptability Self-organization  Learning capacity Preparedness
Vulnerability of Population Population Household assets Income level
population density composition
Organisational Stakeholder Access to Institutional capacity Public participation
capacity cooperation information w
Score Description @ Adaptability
) | tow i
3 Medium
4 High
No data

TR kiR ¢ Verschuur et al. (2017)
W3 Haitsma (2016)# 1 2 &7 (¢ 7 dp ik 2 » B2 457 = i2)

FHFFRD A AP EZHKESGP 3 6 0 M ER  EREFE ARKT
FZoa e mP AFFIREAACT L RE St d WRpILHTE A SRS DS
éiwpﬁﬁﬁéi%ﬁﬁ%?Q’*ﬁéﬁz@mﬁiﬁa%ﬁﬁaw%ﬁ—ﬁfﬁ
MBS Z2 TR L2520 ELLETR - Rod PonaFp e ANAHTIE
R ﬂ%ﬂmr%rJ gl A AR B U iRse K FIRE A i 7
BFERRE R T R EG(FER)HRTALEST nﬁ”*“ﬁsziyw
TR E PR o A1t o B EAP M TRLE RS o AR e T L R (A0 & 3T

G




% 2

108 & &

FEHHRL A AP ¥Ep g i

K3

HRAP

KR H

B

1
ia., s

£k H

b g 50 AR

Rl e S i

AT R RBREDE

Fe sk 7

3R

ook L

+
~

3 hM i ERZH

AL

R

ERAPRGARE [ FRBIE
S YIS TN
i)if};% s T AT s E4RE %%jﬁ

ﬁ“%ﬂﬁﬁ%ﬁ£$&@¥ﬂWﬁ‘
T RN 50E £IY K 2T AR K
FHiEET g @3‘«5@’\? v o fBAK

HMET A Fom HiEAZFBRE TR

1 R+ 37 GRBEFFCES(FTIF) 451~ 2 H2
ERBAERS  BARMEED & MBI A Y RE
2R E oA TIREN G R UTED 0 BRUZ
%@%ﬁo]ﬁﬁ‘]@]}{{gudéj’% S T RN E R RS
%ﬁiﬁv/{/’rﬁ’mvﬁ%’iﬂﬁﬂé J‘-’J— ’U/}é' ‘L"%\‘J—/rl °

2. 2R iR R (bl ZHR) S S BRLE > AT R B R
PR s ﬂ&‘*ﬁ/\w}%ﬁ%g/rprﬁ#%%’T‘J])‘ 49:

FoA & kTR ERP R L FREYE RSB 0 R LY R

ko @IAEP R R H PN KRS R P RA LBR RS

BB kA P OKPFR SRR 3. LR R fﬁf-*éi“ * B4 m},ﬁ/z AR B RE
RS §: 2 7?7“&]§]E3L4=7 ko E %b(,,,,gp;y"rff;]\
B) o iRk Z»L/@m"%ﬁ\:&-m AR EAEF
HEET a4 e

FRARD UKTERCIAEAR | L PERAP G RE ECRIF RGP R)ET RER i

B izdsyge Mrd mitedeatadd  RARFEECT RSN

RAFSF RGP F 0 FERRAP Y TR
g T | Atk

2. FAA®RTRAOE XLHET IR TS
LRI e

bki B TS

%@wﬁW%4m~ﬁﬂoﬂﬁ’@&ﬂ@%

FAEKT RN AV ERECRLRLERD LBA
23 F e bldet AR LG B BT R

%”ﬁwﬁi%ﬁ&ﬁwiﬁﬂ’Jﬂéﬁéﬁ?ﬁ%%
A KB H g NER LT R LR A AR
W;f@-,.,zfaxa\-.lxo

Wit TRIER 4 dptho g meE
RS S SRR LS TR k]

Fdgmic gy Bik- Reh 3 PR3

PHRN LH 0] Ak e R 2 AN g T
REELE RS R TR TR - R
o eh FREHFRTEAR RS FArLRE SR

g e i 4 u%@*ﬁﬁmﬁa W FaEd PeE et S
eEp e ¥ «'lé“\w\a‘&‘ii' RIP LA L2 %
32 §F BRBEHEA

NS TR

284t

](u N
y — B =
> B3

fi?r‘? BTG

'(“:’E’ngr'/(




108 & &

v

R ) 518 UT 0 a kAR R S (D) A ﬁ@%ﬁaa
g s @Qe v & kR kR P T R FlA AR Q)R EA R TR
i (4)is K ,4)3“4’%47' B WA~ B ARER Mf w5 B ‘*T##Wﬁi:&gz
o BIRAAER LT BB L RS S ERAALT (LA E TR LA
DAENSRES Siah S R EE L F R

cEM S R E TR 25 R RAFRL P AAEFRE AR AIER > K
a—’/‘%‘/lfgﬁ g 0 Mg it f‘ (- Niin NN e

SR AR G 0 B8 T HEA T, B TRPE S RS REF

B ﬁﬁﬁiﬁﬁ’i#%&ﬁiﬁﬁi MR E A R 0 AR F i
WRER > ¥ f g RBFRELHTGALS S L FREP PRI R 3%
Mok g +2igid | 2 TRAMT 2B > MG R BAYTT o

[ WA A ]

— 4_;
A

‘§4

A4 A4
%% (Camus etal., 2014) 5 AR =] 4 T GRBHITAEY
RS R AR ~ 11 2 11 A R W Wl

ESR
¥

[’*%?v SRR K BT Y ] [%LE%LE?JME%“&?@ R FHiE P ]

P

iE it
[ Rh R R R
B e R AR

i

B4 # iz R8% % F8 A7 ER
WA GHEEELAFAET O KERNATEZIHESSRATEF LRSS
FoFA T BEH A SR LA AT AR EFA(0LT)FF Ak Sk
T PR AP EREE o B2 (Lesser» 2009) B F AT 0 MR L3 E B E(F
s ZHRE EBR)R AP A RFREE AR R ok A o
24 Fipwdh ey

ERES

\a}:)J_nﬁgl (Bgﬁﬂ) ;‘Ilf%t%iﬁ i‘ﬁ:(%#\ j\) G TG b

T Foit A B A4 B2 R A 2 (mmiv
; m — — — — 2 (mm/yr
A& (m) (m) P Je i £ A F F i A (mmiyr)

350 8.111 0.931 1.0070 1.1166 1.0065 1.1166 4.19+1
Z 4k 8.247 0.695 1.0213 1.1187 1.0053 1.1187 2.44+0.99
£ 5 6.584 0.674 1.0351 1.1160 1.0021 1.1160 3.56+1.1

A R A G o At d e B ETCCIPH #2 T EGCMHERN (& #2 eh# §
f e £4-3-12) » ARCP8SF BB ™ » A | LA M 12 T4 & 52 2 f345 & ¢
AP REP AR FTHEIAG - HEEMF A @D A50E ERY T T BGCM
HoN P A R g 99 (1981-2010) 22 iF A % (2036-2065) 1% B A F 5 hoBI5er T o KA @
3 0% 3 MPIESM-LR* > i34 % ehp & £ 485 JLH e cndgdt > 3 ¢ % 11BCC-CSMI-1



108 & &

21 IPSL-CM5A-MR e 8 5§ e 5 B % PP A o 2 @ » IPSL-CM5A-MR & A 89 2237 & % cha
Bt o T B0 R ERD - R s > P B H i 5504 X RS o Tt
PR EMPET EABE - REA 1 > 28 7 3 BBCC-CSM1-1:7p & k% % » i
K S S = -3

75

Josmi1-1 (5 # 5)

HadGEM2-CC 2050

(c) HadGEM2- CC(ikﬂP) (d) HadGEM2- cc:( g %)
; : ;

|
]
I -
__E
LB

-
o s 75

©) IPSL- CM5A MR (2 #)

&5

MPLLSM-LR 1995 MPLESM-LR 2050
FER(mm) AR (mm)
an an

[ 020 [ 020

. oo
-uwvm;
LB

o s 2 13 o 125 2 50

(g) MPI-ESM-LR (ﬁsﬂﬂ) (h) MPI-ESM-LR (iF frak %)

(|)NorESM1 M (A #) (J)NorESMl M (RT A %)
B5 7 FGCMH S A &iT A k2508 E£mPpagrt



108 & &

REBPFT LV ERE (2 BR) AR
i TARER ) A AERSHTHE o AP EFREKER
N TR 3 B A1 B BT RIS BRI % e & BN

i”?'”?ﬁ%@%ﬁﬁfwhﬁnwa““ T AR L REEH LR A
& &ﬁlg’vﬁﬂ&%ﬁﬁo

SEEAAEACTEG RS T EPER TR NER B Trr 2
BA®Es 2R PHT 0 TR o 30 TR FEamz | () st » 2016&) 7 >
¢L§m«ﬂ'zg,ég%ﬁ~é\%wﬁﬁ\ﬁﬁﬁﬁaaﬁfmwﬂﬁﬁﬂﬁ”%
R R R R U R BE R L TR Rle F L RER R
POREREFEZFPUVEELRREFAESACTEIN S REEESALT SR N KE
st—i\a‘%bﬁ P B R TRERGY e T Hﬁ—% NRGE Rl Nl o el ARS8

AR FEY R RE A 2 T AR B PR AR R TR RN L T
é.&i»w*ﬁﬁ%%iﬁ”i@mamﬁmmw RF 2t IR g R g

227 QIR LA %ﬁd AREHN R T RRETEREPES
P av_/\i' (/a?i;'i’% J\\gvm_/a“ > “in“i%ﬁ*) 57@_‘{%’ FlF o gt
S B B R W R RS LN R AR A

4o o

331 R Wik HHIEG

w‘m
g

FHrE T FREFR 17,8 TkiE ~kg4f§J PIF 8T L B8 SHcEie
%élwmﬁv$i¢¢ﬂﬂo%m$ﬁ§é» i s 2R ERB AN FRF R
]

REPEETE FEAERSEREE R TR, & TRk RPER 2
6~ W8~ & 5§ 1 ~ ZHR2 %%/&%‘"EA\#@ FiieAREREG T2 HATE

CAEE Y AR <%H%Jiéﬁ&%ﬁsrw%&%wJ~rﬂeﬁﬁ
By o~ TATEAGR, ~ TARARL  BAA ARG T EAR, - TR
By > Tookiwag, cRILAYETAKZ FRARREHELT R EFER 0 FEF
FER A HRL S B FPHDFE- B R F R EEERTE > S84
RN R R T ARERAE R 2 ARG R AR RN TR e s
FORHRA T ERTAZPHBAAT SR AR PER VR FFEFER AN EEL
P BT B REF BRI RE R o

332A iR T R
*F 5 UTCCIP# i~ & RCP8.5:h iz % B 5 T 2 GCM™ & 7l » 5 e % 05N
MR TR R R A F A ETA kB0E ERY > 5 2
FEERBESOBEF KBRS BE A mﬁﬁ9’ﬂw3§%ﬁ%$§&\@§
ﬁﬁiiéﬁ‘éﬂ“ﬁiﬂ@r\ﬁ%iﬁwﬁ%imw H S % A H 4 B10%
B1L# 7 o
3 YA P T R0 ()¢ L R iR 0 F 7

N -
Jm\
S
r

] L
b -2

At

}

—%

P
AS
i

<
F_L
7

2



108 = &

BN AU ZEAR ST B T B U BRI LR F B A R BR P
B oom B A AR TR RFEF PR S FRS JF B NGRS R
MBS 2R BB T HIcEARA E B E - TR AR IEF OEA T ARSI G
FERR FEPEOP G FRICAFEF S FEFFERL o G EETEEA
2 Je i 0B PE > B111(a) 2 (b)erds & % R O 5 2 B110(a) 22 (b) 4Rt o Bk eRE BB
MEHRBRCRE G aE KRR AR A B PRI BRI RN RGP
o RBEORAIF I ahe BRR S EGRBECR ) ZARERR LA R S P e
AR ERE EK AR SRR R AT R R R R S i
5 .

Nl

o

B R B PR %%@T’%¢*Wﬁﬁﬁ%ﬂ’i${ﬁiﬁ”ﬁﬁWﬂ
TR R Pl R TR > Bk 4 A g ﬁa»_‘_l_,ipﬁﬁﬁ1;‘_”f“f)\/—F;xlﬁm,J\_ﬂﬁlz{
T8 o R R B R tbpa*' CEARES S ATH B MERE A RM AR
MR e ¢ o B AP R KR TFR R PR B e o Bt IR
TSR R EATS  P R B AR 2 DR 20§ ORI E R
TORAEI A 0 B A FARMONE T G hR S o d PRI R SR B Bk E
BETRIWNEAE TR GEER T L P 4201820823 % A W £K A L4
/p/é KR EE- Fah Flo ppiR2 T ’fg'jf'*,"_:.,‘ad DR RRE T __F_I. a1 i H 511']%‘
RRE A R A2 P

B7 20 A % ERZAS TR



(Google Earth

108 = &

2t £

L] 2N ]
SRR AL G ST A6
Afizm) Afizm)
1<0.5 1<0.5
Em0s-1 Em0s-1
|_IB] 1B
-2 R

40 & o

(a) A

B9 # RBEFL AP EFREHELT R

(b) 54 %

B10 &' & 5 750 £ MY kP E R F




108 & &

A Y - N B i3 W= N
W Wt 2EADTAR ¢ HEAACH Bt ATARACHAY - ° A
Mfir(m) y ar b - Mir(m) y & - '

<05 AN J ~ <05 i W N ’
_-05-1 el PSRV T e -05- 1 .
.S o e .S
[ JEEH Fox et N T -se2

mi! mig

k Ll!

N

!’-m

o
e Ly
e 5 °
7 ;
A EERG
! °

{f"
E!Sﬁpma . Elsﬁp,fr = (b) T A k™a ~T A kP

Rl S B & 2 kb 5 T 50E & I K B )

AFGRIBTARERT LR ETR

mf:f#j‘)li/")%‘& b B 0 4 ‘JL%/'L/TA_LE%/T» /r'/‘*f“ IR J\’} %’ rkf‘f%

B (2P BB AP EFEFEA G ﬂ@ij&Yﬂ%imﬂﬁ&%bﬁ
FEo@m A TS ‘éuz::})‘;z IF S }\ﬂ} 3 l,lf:%1%\_{‘j' TRV M2 f@ﬁﬂi(Z/Z) 1 (2018
£)F " ﬁﬁﬁﬂmJWJﬁbzm&ﬂéj sorfp s B E o FEH AT REG
PN ZHRCER)ATTREBLB ARG R DRI AR RS § R EEET 2
iﬂo

kAU T F i RBEY (2 F)) B A A B 2 g 7 (12),(2014E)

2okA1% T F BT A Y 2 G T (2-2) L (20188)Y 5 A d BRI R A B ¢
A ;;‘,; & \g;migiﬂay,ﬂtg +,k.f#m ,)i:i’}i}é]m AN :L"r]—wf#m ) r’f#m e
iRz ﬂidwﬁéiﬁiﬁéﬂ%*%+®&bﬁ¢QMWMhmwmymmwsAm%
SR EE o LA fRA 2T BEBA U S Y B 5 Hil B E P S
WA #8543 221 L ¥k - o THIHZAAARHERL FHEET QT F I
Hm Ak ERLEG A EREAHERERFEF R T FRAARIRLS 5
Fow AP EH P oL HENL I HREERBARE LATEUAFL R AP 7
I F i SRR R b g B4 B124 B113)

E‘Vsa ';b'tj‘pi

)

1’3%

x\‘\

4.1 %%

AP E g AT GRBEF O EFTAAL GO CHAER - BERAPN T
HuE FRAFPHERIFRER T E > F e RBERFEEEFRAACT(ER
NP iin: =ACHE T’»'é’%frégﬁiliﬁﬁ'-ffi? e B e Bfe o 2oy THROAH  HFHE
Aa A2 FIRERK - 235 % - £ R(ARN108# ) SHFD 4T ¢
Lz & WR%SHEEH Tl T3 87 T, 923 MEHERBERD I“)L

oo G MR N R A A x;%ﬁf}r%—a 2 o R



AR PR R R R 2 R AT G SRR P
AR PRI THE IR TREEFRE > T URP P R B RELT 2
222  FRP > PEFIPHER 24 HIAERP I RFREIH 22
R ERBFRIFEEL G 2 FEH A B T ﬁvfﬁﬁ“h‘iﬂ; A A
At s %2 6 AR L BGOMh nﬂ%x% PR RS T BE R AT & T
TR ARSI R i RES \?«ﬁj, 'ii@i:'_' L X ] E'J{B&% TCCIP
PR R A TR AR FRBER PR E SRR TS AT T A
VERYEF ERBEE AT ER

N F G RBEF R 2 G o B2 PRI RR R A R R o T g B e
3 F gk~ THREAT PRGBS e E RN BRI - %iwvmmﬁ BT 3T A
Kim TG F i %ﬁr PFep 3B 0 WRIGBEES T REFNBRE -

i

..................................................... T o ‘

2680000

s
z
z

ARERNCTRREDH) BARER(TIRADLH) AERERFIRMIDLH)

2670000

2670000

En‘i\!\"‘IhADH) BRETOE(APH) BIEMABE(APH)

2610000
s
e

TN(m)
2660000
e

2660000

TN(m)
2600000
TN(m)
2650000

2650000

..... & [
: g ﬁ g
g & 15 gl &L
A Y - 0 <1 3f [
: = f [
[ o 4 8 12k 0 4 8 12km [ o 4 8 12km
I m— —— r I —
g ] i g
............................... H s " R L s L g
170000 180000 190000 20000C ~ 150000 160000 170000 170000 180000 190000 20000¢ kY
TE(m) TE(m) TE(m)

1 ¢ 0
2 ; g
g [ 4
o [ &
E % E g § ®E
g [ gr e
§ g
g £ g
b g § =
g K
st gr s 3
E% £ L §§ "
g8l g [ £3 Z
E 2 . i
8: & 8 &
gt [ st
& ’ 8
gr i g 4
[ Lo 4
L —
- - ] -
170000 120000 190000 20000C By 150000 160000 170000 170000 180000 190000 20000C & 150000 160000
TE(m) TE(m) TE(m} TE(m}

A 4 %

Bl13 350 ~ 242 £ & 00m 5 K0 2 %8 F % (24hr)ia Ak &5 BI(k &)



108 & &

4.2 =3

1LAERR B A B CE0(R R &0 T, s oA 12 %% c 254 k7
BELDWE RR(bAr: P R)s #4585 % o d W HRERFZ LT FRE L F
o Ft A B R AP MR R B A R

2. ANRAHET AP ECRAN B ARENBERSECR(PITR 2
P B A A TR T O R A 2 B o

3 A BIFALY G S HARIZ LB & (7047 » B33 G R RORIT - 3 P ARG
4% B i;e;FFau R R F B G R 2 2 Ii°

342 p
Lok fld > 2004 f i R@HY (29 B ELAB A REFEREF ]
(1/2) -

2. PR 2015 A BLE IR o
: iﬁ‘i%*iiﬁ"ﬂﬂ"“ P 20170 AR T P A2 ek AT o

4, FAIRAIE > 2018 0§ ik BT AV 2 TR T (212)

5. Haitsma, R. (2016). Flood resilience in delta cities. Master’s thesis, Wageningen
University, 2016

6. Lesser, GR., (2009). An approach to medium-term coastal morphological modelling.
PhD thesis, UNESCO-IHE & Delft University of Technology, Delft. CRC
Press/Balkema. ISBN 978-0-415-55668-2.

7. \erschuur, J., Kolen, B., & van Veelen, P. C. (2017). Flood Delta City Index: Drivers to
Support Adaptation of Cities.



