" RIEEBREDIHEEETRB BN ) 5HE
R EEABT R

LHRELAL HERTIT T

TR ML I EEREEYIRR AR TIESE A

SHETEANBTES (EER

£E 113 FFE 5FFEZEFT |113FB010

bFeitE oEpETE IEAVITE  ofdiossz

b FERI SRR

BB OFHSOH IR

S FEHARA 1134 2 H~_1134F 12 A

AHAHARA 1134 2 A~ 1134 12 H

EINHEUS 0 {8 4390 Tt

B EH S

RS 0 For |ASEEE 3024365 FT

amac(fi___ 0 TIr FEF5E_224.533 TIC

Hoooft 0 Foo (fetE_ 00 T

H fih__768.679 T

i B BRI ) (T Do =)

FfEE9E Climate Change

EHHaHE K Physical Risk

HMEE7E Resilient Adaptation




k- ¢ EAGLES
— AT ¢
R TR R TR TR

T BOGTEAE
Application Plan for Building Climate Resilient Adaptation Capacity for
Climate Change

ETEEER

113FBO10
VO~ I TERAL -
EERPEVIRR AR TIEE R

o~ EFEEFAEMEEERA)
HEDH, > B0 RS

7N~ BTG -
113/2/27

T~ FITEREHE
113/12/31

J\ > HEESERH I -
113/12/2

U~ EHEE
405 H

+ R
P L

o ST T
SR B B A L AL TR 2 JE PP R 5 (RS ER) docx

T R TR

1]



Microsoft 365 WORD

= PO R
SRR - FhaE s - PIMEERE

VU~ TS A A
Climate Change, Physical Risks, Resilient Adaptation

T~ PR

SR 2B AR SRR ~ VBT~ B2 R KRB
RE-ZYEL St g SOFBIRGES TRERE  NIERSt
HFEPFHEEHIE B TE T EEGBAER - AtE BB EEN
TIPS B R R R AR ~ TR ~ Bl RO AR TS - LT B K
SEEIGIS | PRI R B RIS R A HIEDR  DAORISFREE S
SR RIS Y — 20 S rTHREE » 3% 58 S ] DAEUR R AR B i &
AFMTHIZR R > TP B S e RIS e s P =\ (meta mode)HYZRAE - &
PEE RS Waa T A BN IR IE T > SEHE AR AR el - R
b P o e R A, T S P IR A S I A e P S M o e L 3 AR 23R T Y
G REARER S IA S © R R & S SR AR R SR A=
A ESCETRLRE S » (T AR B8 SRR RS 1L - DU H 7 @R R 5
g

BEAN - PR b S M2 B A B 5 B B S B I A () Ry ASE T 2R HY
{TEERL I TARSH A Th R BURF ~ #OTBUR ~ BB ISR ER SR
JERENES K > il e F e b b i B i S TRAE AR e > (e B B R
& SRR RS b d o S B A — 2P T i P B 2
TRESHYHIE - 4% AT E MBI SRR Tt BB R R (=2 B e
V-5 > USSR A SR 552 1 S AT BR A B ~ i~ A
T~ THKAE5 % RS BRI e A T B A R b (s B 7 R
HE R BBk Y 275 B ST -



AARE. S& L

The impact of climate change on Taiwan has led to a series of changes,
including extreme weather events, rising sea levels, droughts, floods, and
heatwaves, with profound effects on society, the economy, and the
environment. Therefore, systematically formulating adaptation action plans
based on scientific evidence has become extremely important. This project
first collects and analyzes international knowledge, tools, technologies, and
application services related to climate adaptation to understand global
development trends. Then, it establishes a framework for a climate resilience
adaptation strategy simulation system to ensure consistency and operability
in formulating cross-sector adaptation strategies. This system is expected to
serve as the framework for future digital twin technologies. At this stage, it
focuses on developing a meta-model framework for strategy formulation,
linking computational models, and designing an interactive user interface to
provide a better user experience. The meta-model for strategy formulation is
mainly used to assess the interrelationships and priorities of cross-sector
systemic climate risks and their adaptation options. The computational
models integrate assessment models from various fields and leverage the
high-performance computing capabilities of climate models to plan suitable

adaptation pathways to cope with increasingly complex climate risks.

In addition, the standardization of climate-related physical risk
assessments and adaptation planning processes is also a key focus of this
project. This standardization effort is aimed at different decision-making
levels, including central and local governments and industry sectors,
providing customized frameworks for risk assessment and adaptation
governance recommendations. This helps decision-makers more clearly
identify physical risk gaps and supports them in further managing risks and
formulating adaptation strategies. Ultimately, this project will assist the

National Institute of Environmental Research in planning a National Climate



Change Smart Service Platform, which aims to integrate domestic climate
change adaptation-related data, information, knowledge, intelligence,
technologies, tools, and guidelines. This platform will offer comprehensive
reference and application support for decision-makers at all levels when

conducting physical risk assessments and developing adaptation strategies.
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Abstract

The impact of climate change on Taiwan has led to a series of changes,
including extreme weather events, rising sea levels, droughts, floods, and
heatwaves, with profound effects on society, the economy, and the
environment. Therefore, systematically formulating adaptation action plans
based on scientific evidence has become extremely important. This project
first collects and analyzes international knowledge, tools, technologies, and
application services related to climate adaptation to understand global
development trends. Then, it establishes a framework for a climate resilience
adaptation strategy simulation system to ensure consistency and operability
in formulating cross-sector adaptation strategies. This system is expected to
serve as the framework for future digital twin technologies. At this stage, it
focuses on developing a meta-model framework for strategy formulation,
linking computational models, and designing an interactive user interface to
provide a better user experience. The meta-model for strategy formulation is
mainly used to assess the interrelationships and priorities of cross-sector
systemic climate risks and their adaptation options. The computational
models integrate assessment models from various fields and leverage the
high-performance computing capabilities of climate models to plan suitable
adaptation pathways to cope with increasingly complex climate risks.

In addition, the standardization of climate-related physical risk
assessments and adaptation planning processes is also a key focus of this
project. This standardization effort is aimed at different decision-making
levels, including central and local governments and industry sectors,
providing customized frameworks for risk assessment and adaptation
governance recommendations. This helps decision-makers more clearly
identify physical risk gaps and supports them in further managing risks and
formulating adaptation strategies. Ultimately, this project will assist the
National Institute of Environmental Research in planning a National Climate

Change Smart Service Platform, which aims to integrate domestic climate

XXI
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change adaptation-related data, information, knowledge, intelligence,
technologies, tools, and guidelines. This platform will offer comprehensive
reference and application support for decision-makers at all levels when
conducting physical risk assessments and developing adaptation strategies.
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Gabriele 55 A (2022)585d GIS F17E MRl R B MR [F]H1E 2 Rlfes B B AH R -3 iR
b~ SEIRENRERYE BI704  FIRZERA GIS FAFEM LULCC H R4
/K& R /K SO 28 » DUk S8 /K & RS FH(Mashala et al., 2023) ; Majeed 25 A
(2021) FIFH GIS FIZW5AH B BN EHTIH S S 2 SR A N E R HHHY
FTORAETIE N - BEER LM TENAE g EA S HHEEEEL © Mondal & Mandal
(2018)ZER F I A FR = b » B RS B 2 L A TR AT f sk B0 73 MR S S ) PR s AR
B EEE L IKES  ERUEREAMAN T AR HVEER - 105 4 T &)= REE -
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AP 2T FT R s AN Ry LULCC 5P (% 574 Z B % 14 (Bossa et al., 2014;
Koomen, 2008) » SA{EIFHE ~ + LG LORBFEL o] IR ZAACEHH L HA A AT RENE
BB RIS FUMTEAE R (LRI PRED, - 1z HL SR B A [R] 52 g s (A R O V]
FERBEATAEE M - (e BOE B bR ETRES - Wang 5 A(2022) LIELY CMIP6 HY
ARBTG5 - PLUS 20K, InVEST 58 » 5435 SSP126 F57
THYBTFTE AR R - EORG R~ HIBREEGFE RS Albrich T A (2020)%
BETRET 2°C I > 2405 & ZSRE - (€ LASTEEMR Ry R 08 B DAY N R BE A5
Ry HEMEAHHE o IR0 LM FH IR AU Rl HoAth 32 LR T b BRI IR 5T -
B0 Peng 22 A (202 1)l I EGE TR A8 LA IR T > BRI L 4
REA R PSEERBEREE - Adnan 55 A\ (2020) DA 2R A5 88 ERP A DAL V5 e
SRl A UK g N LULCC S biEL A8 &2 v s asEss -

SRR BT 2 B BKIE B - DA A SR 30 Fe K3 I - IRl = e
B SR AR google G F - A HBHEE N5 B Fa 4t Earth Map > 2Ky 7' {ig
HE - BRI FE R SR (2 B0 O 10 82 L BN 9 BT Y £ 061 PR B SR itV T B (Morales
etal., 2023) - A] AT B & A B ML 1/ 5 CHIBTFE R A /Y M F B2 SR (8 52
BHIES - Sejati FA(2020)f2H] 7 —{E Web GIS FEFBHSHEL > LRtk i
H SRR TR AT A SERABCE RIS > S A RON BRI ZE R BRI E — AR
I MEAE R R B B R ARVAR SR 2 - BRI SREI T H > AILIERSEL
AR EF EE AR > B AT AR METHRE] - SR = -

(=) BRREFE

Costanza et al.(2008)58 58 | £ R AL IE MRS E T EIVEZER - ffl
FIEE RIS 17 H 1980 SELIZK 34 REHRRAYF L - S$BUGRRIMEE
kb T ELREEAH AR - FEsei KRR — A AR E T EFREE P
33,000 3=7T » BEAD - SRRV GRRIEF R AR IR IR (55T Ry 232 (B35
TT © B VANTSEZE R TR E BB R T KRR ) (YEE - EHREE TR
=Y H ACREER M A RE R0 - B L B e ESR VPR (RIS A [H]

1] R R R s Ry e T 5 L e R R TR e it < — » FHFaZ BIARHD
IR AL PA T - B R (A KATE K AR ZRIE R - Aerts et al.
(2019) HUBFFERI > S/ e MEEYEE EORaE TEIL - i L BRIB &8
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ERMIFE AR - Bl - AT Delta Works 5+ Zuiderzee TF2#E TI252 E
HIALER - EMEBRT - SRS A TSR D T KR - R 1708 b
TS SRS HY B - JREEAR - ANETRIMER - BN PReEIB R R 2 R BN R E PR 2 & 2
FHEESE - Barbieretal. (2011) f5i » B4R ARG MERME T HAVE - BHEN
HEFFAE YRR R 2 AR BT « 15350 » TR R R V= PR 7 4% g L R R 2 T
o2 o EE BT TR RS SN VR R B AR Preg NI - RN FR A T Re i
HYEY A BIE YR B - S5 H AR @M B DE - % BICF 3 H— R 550
FEIEE AR - Tamuraetal. (2003) FIIF T oAt HY R B EEA 11 & SRR SOARET G
JEIERY B H BT BAC R RS2 2 BRI A 2 &I~ 2 2y A
T HARE SR E EIHE RSO IR ST T ERAETAS o dLEREL T ReE
B RISHIRA » EIRFRE T H A REEA S AR A EEE
% o

75 L ZE PR T B S R R A A 2 BR AR E N FE R T e st & 22
EHIKENE - [EETRAVESR RFEIEBIAEFEM - BRI HARVEREYE TR - &
FHIASREE TR A A [ R A 5 AR AV EE 2 -

Carro % N (Q017)AYRHFEERET T 7 A RE 22 47 HY 3 78 SR I (Ecosystem-based
Adaptation, EbA) » 2 E A58 bt Bl S S H U BTV ME -
Z I FEAE SHL A Ciudad del Plata & - JCHIE Kiya > 15182 72802 E
JEEH (N PSR T (R V2R RS o HL R oV EEURARAE SRR 2RI & AR - e s ny o
58 > DU BV ERE R MY MEEE JIH A 45 G » (EEP A — (BT PR Ry Bh R A -
FFARRHE HES B TR E i - taE O EERUIRNEIES - fEAN » BB SR
/DEE(E (Vulnerability Reduction Assessments, VRA)FI S & BLF| ERI A AAIEAE
HE—2T R R B 2 Gy B BRI ME -
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Management process | Approaches and outcomes I
) Integrated Coastal Management (ICM) Planning of adaptation actions.
Frmmk for EbA. N\
Identification and selection of
w (kayebmeﬁs of management.
\ / DVulnembITny Reduction Assessments (VRA) g;cmm;x
Socio- \ different pressures on
institionll | $ ecosystem services.
ing x
E Training of departmental
B . and municipal technical
Natural abiy ) Ecosystem-basedadaptation (EbA) B Copiason o a0 suend
\ / the recovery of coastal
X \ ' iii) Monitoring and evaluation
S g (e.g. Beach profiling).

[ 2-1 B EEBERER

& K 35 : Carro etal., 2017

A ERA (R AR S RBURF BB T B 2R SR A [ BB AEAR & F - —
G FEE B A PREK - TERLAEHE T » TEM T BURT BRI 5 S T > P 5B 5% R
SR E B EE RS A E > DUnIEny 5 =St F S R R S R o
TSR & FAVIEZC Ry EbA El’ﬂ%ﬂﬁ%@&?%ﬁ% » MR AR SR AT BEAVAH R R 24 T
EYFEVEHEHTE] - IETAM N E B RIS RIS B R SRR e
EEIE SRR E Y B -

Subnational
government
of San José

Subnational
offices
(Environment Land
Planning Healh)

Local
government

Subnational

Climate
Change Cabinet

Climate Change
Office of the Non-governmental

National organisations
Government

& 2-2 HSEEREE
&5 2K © Carro et al., 2017
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BRI 1 M SRR (A S R ] P9 o R R T g st & 22
SRR EENE - PERTRRH R SRR - BEH AR EREE T » Carro
FANQOIAIEU RIS & (Ei B E BRI EE » 15 &R &8 B RS A R I
PR~ BRI RS -

(I0) REMRBtaS RS

1. RGBT SRR TR G IEA YRR M

AT EEOR R LT AP REIRRY R K H 228271 > 28 LAE IR A Al
i A SRR PRI - fRIZEIFEAE R4 B (The International Energy Agency, IEA)ftET
EBREETRPER ERVERIEUR (B 2-3) - BEZAE 2020 SERiHERE—E E > (54 2020
I ERErE 2Rk - FHRE S BT > 2022 S BReE A RRbH RO AT — 3
&7 0.9%(3.21 {EHE) » LT iet/ D& BB IRE IR (i F AT g picH bR FE 2 M S R e S e —
NG

Coal, peat and oil shale = @® Natural gas Oil ® Biofuels and waste

0 7 T T T 1 T 1 T T 1 T
97 1975 1980 1985 1990 1995 2000 2005 2010 2015 2021

[ 2-3 EFRAERAHRRBRFER

B H 35 - IEA, 2021
2. BARER

HNH LB R AR - TS R & e 52 e n SEVRE TR » B
ENIRRENE - BEPRRETRRE FHAE B NIRA SR AR IR 8 » (B E Al Al RE 2 E R (i

F > Sapkota et al. (2014)2¢ @ = HAGEF R (LHH BRI (Long-range Energy Alternatives
Planning model, LEAP)# | & JE/H B RHAFTAEREIRFIFHETE - ekt fH R P A= pe iRy
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e 270 Bl AN S AR i B i Y A e A3 R B ) - W R4 R
A RE R RO RE S (AR ~ BCE IR S e B B 0 s ~ i e A
HAE ARt e H A AT DLUE I 3 fE 1% (Clean Development Mechanism ,CDM)
TEAREE SRy » it thae B & I 2 B AR BRI - ZRIARER » (E D ERMI R
fig }-(Improved cooking stoves, CS)fftffi L 5 i HfZ 7K Jj(micro hydro ,MH)F1K[5
AE(solar power, SP)AR &S » ] DL /& RRA F AR E LB R I E WU S A L -
BE TR D RETR BT AR AIRETE] - AT R 20V > SR BERECERI M A ~ 8238 - e
BIRERE - T BN B 5 EN S B - ARG EEE - iR
Or > 0 H & AR ERVE L » A0 TR AT I8 T Jela /s 1 &
RIEZIBHIHINE -

3. HEBH

B E A (Smart grid) S (FRERGIECET S AR R R~ — - A
el - BE{EEREM RSADIVES - ses &R E MBS
(consumer appliances) 2 [E] FY) B8 7 F1 & GH #E 7T RIS & ) B5 PR AT ) - Kabeyi &
Olanrewaju (2023)%%%[%%%&_??7 SEEAY[EREANT ST - B EEMEN T E B

-H-

REA S S ARIE TR K » S KR E IR S Eh P AR RE TR - T8V RE TR AH R R 2 5%
ARPERL > MR EENREEE - T e B Re R A A AR 28 - HEE
WA BTSSR TR R YRR - SRS DUm e RIETE I FR K > i fE
= B EEeR > B DR S B E Ry A SR ~ s E e o fHAh > R
IMESE T A BT Z B R A S A S R TP PR E A - B2V TR

HU B - BAE HATEEAER A —EWRRE - BB~ - 17
BB IR = FIGEAIERE ~ GERE Za&fi(energy storage systems, ESS)ZEE AR - HE(R
PRI E RS R4S I S e 2Pk ~ WA E AR
P& = BURNLAEIEZRMN LR DU R Z O B T -

() BREEREYSEN:

Hotte et al. (2022)7% 18 53 17 S5 S5 A BUR A T A% 57 (52 22 1 5 i 15 iy (Climate
Change Adaptation Technologies, CCATs){Y Bl Hri2% - 5 ﬁ?%ﬁﬂﬁjﬁ@%ﬂ%ﬁﬁﬁ"iﬁfﬁﬂ
BEBINZ - *ﬁ?ﬁ?"*ﬁ%ﬂ@éﬁﬁ&fﬁiﬂ’ﬂﬂ&%ﬂ&fﬁig? » IRIB TR > S HIE A
AR SE R SRR B R E BT R B S T 3% SR E 8 1 SR e 2 T TR EE
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113 FE5R (o E08 BRI A RE TR R 2 TE

P o Horh ERSERI SRR R ARl A0 SR B0 AT Br 3 - SR M R i B HY
BRI SEE O - SR IS RO RSN HER B 2000 SEDIRERE N - ARIEARY
B2 TR BRI R ek e e B o B S4 AU R S B S 1) - B AR L Al
HE KSR BRI Az LA e -

1 &YZ R IEE T IRAERR TR

Bender et al. (2016) jREAERESRIGIERI R 3% - WAt 7 H3RAEY) TR
HESRAE R R GUBRR DIE T E IR EH - [ 2-4 BARSSRERESIER R LEH R
A > = ORTHEUN T EREA « 1855 DU B AEYIE TR B R AT 2
BRI 7 P HRR R o AR B E A A S B 1Y IR AR RS > HRT RS B A
R - NEHETERR RS - £E R - BEREEEAGNHIREREZ - &
TR AREK S > WESHETBRE R > B4 ETTS - MAERRMREEE TS
e WA AR E R EMEUKERY TRAERTREE PR E(E T 18EA
PIETTHIN G EAE - DUR Bt e BV AERR AR -

Soils and ecological intensification

=~z
=

ﬁ‘g&

Intensive system

Extensive system
. —

Ecological
Intensification

l

Sustainable system

Trends in Ecology & Evolution

B 2-4 4RSS AR LR R B R E

& 75 - Bender et al., 2016

EREHE S TR YISRCTNRERRIVIEN - MEANE N REA R E 0
TrfERIbE L - (H¥ T RAEYT R REiE Rt B8 - NI - PRS2 Hm st e )i
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R GAIEYEmE AR 0 LRV A - XnT DAN A BRI ) S M
TESEIITEIRI 2B > A e 2E M _E (BT AE ) 222 e ] _E (DI (s F 2l &
TEY)) » HEERR R A IR W s - ILRENY SR RE S IR FR (2 D RE -

2. FriE Y H BT (NPBTSs)

Qaim(2020)+E ZHHEY) 5 fE fff(new plant breeding technologies, NPBTs)¥f &
W4 Fox ERESEINEIRR » Horp B RS A0S 42 ) (gene modified organisms, GMOs)
TIERREE o BRDUEAEY) GMOs 2B AN TR R B A E R A R i AR
YrgaHh - ENSRE TSI S E ARGV ERE PR E M B B A~ B0 Bl
fHBR: DNA BT - 18 SRl fRE IR St B TR RS HE AR -

HEYI BRI A T 280 - GiEREDURERERTT ~ MHREAE T (UM 2L -
Mt 5 ~ T B ) ~ 24 B8 i B (O KRG e PR MR 2 B B o7 ) ~ IR & EYIE
& o NMEF D S R EYIRVERERE ) - BRe M LER R EE(E T - BERURFE SCER IR
e HrpPiE R A A EY) S M E E ARV R B 2 B L R SR E T - A
R 4 AT AEE B AR VRV RI ST AR AE ) » #8 % T de novo domestication | » FE¥JYFE AR
FERFEAY R ERYBE 35 R 2 TRV ET A » AT AR REH T 2 (E R a5
{BEA > M H A CRISPR/Cas [EIRFEEYIH#EN T2 (AN 4H B AR 2280 - fiiF5
RESIE E— Y AR B LEF YR - SR HRYEI LT =0T DA IR A=) 2%
BRI 1M MR NS B At - A1 - BERRGREEA B I EY iR A
AR - (SR T BR e Rt T 3 mE M - s D BB YA -

3. BEAYIEMT I A TERE(AD

Holzinger et al. (2023) B>k E T A T8 55 (Artificial Intelligence, AT
255 E (Machine Learning, ML){E = 3E FEFZZIVIER » G148 BB L EE ABRIL - B
BRELIAT ~ DURCH RSN AT - B thosdl 7 AR LU ALTEIE T
HEIHYEAEER - HEN L Es N m] DAL R B 22 A 5 A SRS e R 2
HELE AT i AT s 8508 - DB IR T IR R BT R (A BB
TEVIE SRR 43 B BRI EY)mid | 12 LR g RE oL e R Py I (F )
FH > B SRR A A H H e S b R R R ARG - FEE - Al
WA BN F &M - DU RERNETEN T NEFEY RER EeEaREE A
SRR GENME - B R TE A B BRI - SR (R o IR - R e IR R A i
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B DR ERIE R -

oY T ENER  FHlEFIH DNA AR - iZ#ayseEs
iRy 1Bl B TR Tt ek N B - Y S S i 2t
e SEAE DT THEYBIEAYE Al - AT > EERIEAR (DA > FEIP R
LEEY) > QAESES ~ T~ DAYt - Q)PUREY) - MEEYER fRE
- B LER] B S BRI FIRIR » W5 b R R (VIR S - AT R
BRIy T B R ASIME BT S BZNEN R A METHIEE A £S5
NSRBI FUIE YISV R B AR & - DU DR & RIgE A W AT
REHE R - Al BHRUEEIEHENE RV CREERICE R T BRI PR - R R e
SERHKEN: - BIRFREYIR ARG > o] LR S R EE A AR A RS HEEE - [
TEHEY) - B - NERIEAREEEIR(BI/KER) A5 A m b -

Hasan % A (2018)FREI1E & I B & B A B AE R (CSAHERER
LRI - WFEE T 17 T CSA HEE - BIA0ii BEA1 - 2R Anfd - LUK 7KL
£F - BRI ERR L ENE - A ~ SEMAREN - UI5tsR CSA VE
TSR ECHY A E SRR G S IEAHRH - BUR CSA fEfEmE RS - 20 - 38
BRI SRR EL G CERNR L ERBRER T ENERNE » BRHESGS
BEXHHRNZKET R R L -

(ON) 4R

T B o A A AR S S ) PR B B S H 5B U720 > Rehak 55 A(2018) F5iH
[o S AR S it Y ) M B ORAE T R B PR S A N R i e RE S G A (Y BRI g - 1
SEREVERY 7025 R & T Y DA (B0 5 S AR R A M o B 1) A G A S
B g Y SR (B A AV ESE TSN E AR RN - [N s - 155
i T 7K B 55 41 4 o 0 55 i B 56 ey 2 P - HL s R SR B
PIVERET] - 2R T IRTTRIMEFE H AT B P TR AR A TR FR F A D S R
FHYE SN - s OTFEIREE 1 MR RIS A LN 4ESE R SR AR S ) M 0
> WG ISR B MR & S SR RSN B MR e e

Kumar 2 A (2021) f&H T —(E$1 B8 EL A 5% it (Critical Infrastructure, C.1.)
AETT R\ A R BT 1 B SR 2 4R SR - DANE S SR BB T 2B - 5% ST [l T
SR BB i K R s B S L B SR AR B S B A s 2 - WA T 1 W

N
N



FRE BRI R B R s 5 e e B

ENFEHE Y ZEBIRTFE > St /Kt S5O RIEZ ST Ty » BFSESS REEUR » EIFEPY L
B0~ BRALER ~ PHEBATPE S LAk e = 5 2 K2 i JLER ~ ERES ~ PHELA
e R A S RO KIEZ AR - Whoe e i rviEA SRR T AE R P LT
JE\g S AL ~ FPHHTHE S SONIBRIE S - DURAE RIAN T8 A TR SREE - 3R
P EAR R b Pl HY EE B - [EIH > SRR IR B R B ~ AR A L3R A
REERIFAI AR ~ FAITH ~ ORISR YR & > DI SR (ERIMERY C.L 47
bFEsEt > BUF - UIFetsiEn C1 ZEpaR BRI TE  shT s RN e
BUR > SIAMTEIEEE - PURAESGE RIS ST T R BT IR 7 & 1 - BN ERIE
LE H AR R B -

Wang 2 A (2023)fHH T — {5 A H IS s AR HA B LI EIMERVIRAL - 5156
FHECIHREFRIEEAE Y] - AU B BB LI E R TN T RSN
F R T EVUPS BRI EER T AT S A L 8 - AR S A P o 73 HE
PN B R (R ~ JUaRTE ~ AR ~ B0EME - BdEN: ~ RIETD) - DIHE &
CIHVEIPERE T - WTZEaE R - B ERSEERVERR R = I B g bR - $27 1]
5 P B SRS (A R T B IR B B A SR AR o A e ) S B = B I 2 R RE D 52
BRI HRAE AE IHY SRBS (U S AR AT PR 2 i A LI I RE T RE T B
Ry B EE o LB RN T RS B P FR U A LA S - BRI ~ BRI
R~ BT AR E S - DUGRPRIE RSN A S SR - B3R B e I A T
SRR A EESSEE -

(B) KEIR

FEENRREEEN TR T KEE R P > CH RS RN B E AR
PRI TKEIRRIRRGANE - fy 7 RES S — DBk BUPR E3dfe 7 20K ERE
AYER RS > DARTT AR K

Bulti I Yutura(2022) $&) 7 /ERHSE TP EIR - DAREREELE R ZKEREE
BEr B e BRI A S e PR - sX BT FEoRER - SR B K BRI A 20t
REAREES] » FREERASFERY ~ BT SRS T 2 B UK AR RS - bt
Fetat - EERFAER A M (ORI LK) & BB RSB I8 b SIS RN /KIE
FHEbg - RyEBEIESE R - RS LR - BRI R - R RaERE -
e PR B AU LAY /K &R E BRERAG - DAEI /K AR 28 ~ 0 fic ~ 51 ~ B rIAi e
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e S /K A HERIE A S &Y = SR A -

Zhao F1 Boll (2022)FraT R fEEE /K& 5 E BT B RS - £2H 1 SUERK
EIFEH T HE » 68 SRR NAY Yakima JARTIE < 22 0H9THe 1 0fE 152
AR 504 DB 2.5 (Greenhouses, GHs) ~ {E4fE 1 13 5] #8 %% (Crop Planting Time)-
VB fifr(Irrigation Technology)fl1E BEM:& 7K & %5 (Managed Aquifer Recharge) »
A EAEA FER S T AT T S - T7ea R - B s A RS
JERE AT SEVEATME RS FKBHE T R A BEE R » IR E RGN e
iRz FAE 0 N RIAZEL - EE M2 /K@ w4 A E &I E T B s 4
B MBI M - BHFE5RER - 47 T P 25 R 10 SRS v DL SE A ot S SR (= 8
KEFEERIHREL - MErRESR R Y R AR

Kolokytha A1 Malamataris(2020)fe tH—{l BI¥rHYER & J7AESR FHREHEES
/KBRS T HIFR A - 5% bT9E L Mygdonia sk B 250 > F2H T /KA
TR EH R - EFERS A Koronia JSARYIZA 5 [7KE ~ $215 Volvi it i BhH S
= [ DUR G EYIREE 451 S - IR aE AR » 1250 1 (2020-2050) H1=H(2050-
2080)ARAHAR] » FoREH ALK E AT ZEE AR - THEFYSEERRE
FE 5% R D 9S8 I B A SN K BV DR T 2R - szt sessell T B Ea/KERE
H -~ REAASOR S BUR RN - DB RSB KE R PREL - b5ess
SR T R B B /K R R R Y Y [ R E kS S8 e sRig A A B 24 {HE -

\) fERE

Haines F1 Ebi(22019) f5H1 - SA 5 B A28 20 MR (A URN M g R 465 SR A i EE
HENEIE > WA E AR AHVENE - QR REGHIME I - R
FN > THETHEA S TR (R R A RAH A R S RASE AR R G I > R S AR Y
BRI ~ NZ2 R B ES RV - RiEREEMZ 2 MEEEEE AR M
FAEFEEE b B ™M ERE R - (Rl - S5 B4 ST THE DR N - R e (R
& © FIFEEEREUR > RIEEE R DI R S (EUR ~ JOK - E25F)RvPE%R -
SRIERIFFAEI ] > BLE B A EARE - AN > Meggry NNt &R <2 21122
RIREE  THETE RIS FR S E R B MG I - szt Feomal - (£ PRI e
LRI R K i 2 SR R HR I BB R 8 ) (2 I e AR AT 2

SUAEGIT S - Haines 1 Ebi MEGEEUN  BITTHRENI (R 2 LRSS T) > B
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T SO SR Ak e DA SR B R 2 2 - ORI R S RES0AE
SR BHIPRE N RFEEME > (REE AT YRR -
Mosadeghrad 2 A (2023 )& Hh s SORRIIRE T4 » SR E T8 SA =R R iR %
RIS o RREBE N E R, - AR R4 T EREE T - %
WH5E BT TRIEFEAITTE) - DUIISRIE R SIS SR (2 A A 2 2
IVE - BIFEERASAIA T 105 RSURREITRER AT - Mol SRER A Ry 7S (8 2R
a. JREBLGEE « HlE RIS RN R (BB - IS BUT ST - BUE R
FEERFIRVRIEE ~ SEm B G, -

b. &< - fRAUEMIVE S « MR ES - SRR ESAVER -

c. (EEEZENTT © (EH P RHENIFIISRA RAVS5Eh ] ~ AR AR ~ 25
R\ BHRIEE R, -

d. FARRHRR A A RISl  HE ESET R 0 5850 » S TR e F Z R -
DB B = AR -

e. (RFFEER A - FUNISR (2 2 B AL (R B 2 e HIHE S fERIRE ST ~ oS SR foe
BURRIRAY B -

f. BB ER M« sat AR WA ORIy T3 A DU B SR = B B n Y BN A R AR 2 ~ T
ZLE R IR BHYERL -

WIFEEEREUR TR R ML (R 2 T B PR GNP  JT 0 - 5 D
HYRERIHE ~ fEE A RS B TEEIR D - RIS - BT - T
IR IR B HE BERISCRF I FE @A AT /DY - [RGB FENRES BT & 1F - R A
FTABUR » W{e RS ~ &OF% - &Rl - sERNZE P EsEirTaE -

=~ SRR A s A R

ATRAFAR  RAGEIE S8 - ZREN TR Y 2 HAOORTEM] R & R AU i
1S5 T AR #EE (Vincent et al., 2018) - {HISLLRigEEDIEE B2 T EREER -
e R ER S (Climate Services)fEZE# [T 4: » FE#5 National Research (2001)/EF @ fzEAR
TSI 75y B [ R SR R A Y R8s ~ BRI - 281 SRR s e Rl fi
558 7 R A 1 IS SR MR & 4 R MRS EITR 47 Y E H (Goosen et al., 2014) » 7£
Goosen et al. 2014)HVHFZEH 5| A T R 7T 3R 7% (Climate Adaptation Services) | 72
—filrE » VBRI SR S R R A AR HE s W EFEAE ST ERI A A
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fﬁ[PEQ%f%D?FﬁE?ﬁ‘ R o

SR B TS W E R R T BB SRR AR T R B BN R (5 A\ AL T S SR (5
s BRI ~ MEIAITTEIRY A fn Bl s - HrP BFETER ~ Ak ~ Web TR »
EEEREUERE - T & - 559 - SEEAI 4R (Hoffmann et al., 2020) - B
IRIE = (European Environment Agency, EEA) ¥ " GEARFS | Bl T REREIRR |
W LR - R (ECRIEEE) I E BT R R &N - S AR - =
AE T AEREEE R E RS R RS - TR — RS R AT IS
DASZHrafi - RS i TSR A NG 95 8 R B bt ~ SR s Bk ~ SR - ZE bt
FeRE T E ~ BERIEZEADAE (Street et al., 2015) -

H R EHSCRIETT - Al IR A R S SR E R A2 B ERRERE -
e RlE s BUAETREE ~ JEH - [EHiEZ E £ (Brasseur & Gallardo, 2016) » 1E41 Reimann
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i i Interactive Impacts
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1. Br BN ST (Digital Europe Programme)
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[& 3-1 DestinE :HEREE

BRIACH ¢ https://digital-strategy.ec.europa.eu/en/library/destination-earth
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2. EBRRMEEME T E4H(U.S. Climate Resilience Toolkit)
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& bR G T RS BRI ~ B2 - BUNTSRETIECth 40 4% 58 4 st e A ¥ Ry
S TS ©

P T BAHR T —EEPAEHEAR(E 3-2) - fiABhE ek nT e EL Rl LY EEY)
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Understand Exposure

Assess Vulnerability & Risk

Investigate Options

Prioritize & Plan

[ 3-2 RENREEME T REREIMSHEHESR

7 2B« https:/toolkit.climate.gov/#steps
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Model input data: External forcing:
« DEM « Wind Impact on
« Bathymetry « Pressure D::)T ::Isﬂc mﬂ'm buildings and
« Roughness « Tides ep oD utilities
« Infiltration « Waves
« Building footprints « River discharge I |

— . x
= WM }ﬂ é‘:&‘ E =

[ 3-5 Climate DT FHBEEENESRFAESEFE-DUKEbE KB

1 AR ¢ https://destine.ecmwf.int/use-case/destine-use-case-adaptation-modelling-framework/
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fLERY S - E%&?}T‘@IEEEHE@ﬁﬁ%ﬁ%@i}iﬁﬁﬁ%"ﬂi » BIANRETEHAE ~ ST AR EAE
iR E > AN TR GO & BV B S - DU B IR A RS R
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GEEEZHEERNS b - SRR G MITE - DS ERGl - B AR &g
IRTTZE VBRI T IR )7 % » 51 H T 22 R S T i 2R S S e A
EFEEIVEEEN RGEEERDS AR 5 0 & W AT EIRE > o] DU (LR
JEOHRE - H BN IR D BRERRTEMRRL - SOR s R e Bt il g 7 ZE P I R Y Bk
BRHY B M RS SRR A PRAVIK T © +H & FIBUR T TR R Te A PH B 72 S
J7 ZEERHAIRASER Z » 3R ABRE T Iy B A AR U7 2 9 T R ATER
Sk BRIt AT 4% A SR PR B T YR A -

Mauree 2RSS [ &AL 72 (social solutions){F R E B M HHY AT > 58
S T R E L S EEBE LR T AL - (R %@ﬁ‘@;b%ﬁﬁ@%%lx
DR SRR T VRS G L H RO B & - e E
554 62 (Freiburg) ~ B I EfE I (Durban) FIHT IS =(E3 T G145 T 5Lk
&ﬁﬁ%%ﬁ%WW@ R HAAEEERI L i T BV SR IR R R

B o FIA0 » FEARERA ZE BI5EEE T T AT EN RIS L A e AR PR ER G B S sl g 1
VB - TEEIER A SRR B o SOBRIRIE A L E R ER T B
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B EIHTT BRI E f At AR -
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fiEAfi(enactment) ~ SZ i (feedback) o BRI e S B e PR BEAT A ER GV AE

Dl B a i IN R  FERPAGPSES - EESRTR B TR ARVERE > LUBIERHIHE
B AfhsmcE (U5~ slpinsiaR - DURARIEIR S LaltE %E?ﬁﬁﬁ‘ﬁfi SECRI
R aER Y BT A SR EIAH S DIEHRIM RS - iR - AR E g HE
AHBHTAE > WS LUBIER D - N rE el Bﬁzé’\]{aﬁ St
Z‘ikii’?ﬁzé’] 8L DU IR A S R E S > F R BRI AR © 28T 0 FRR SR

BB TR - R EEDUREE 15 S B T A B PR 8ER (Berkhout -
2012) -

7 S AH 4 2 A T o 2 SR R N TR BT 25 PHLSE - el e e
SRB SR B GIRE AT 1 DL S S A FE e e 2 i < AR PR T S
1T R 2 BIBCRIT SRR 2 » TR B AREAHERS M &R > A ASHERIR D5 £
a1 (Berkhout, 2006) o DA H55 — (S ~ (L&A MR EA SRR - seft B AiEsE
St A THR A AL A ZE B -

1 RIFBEESFAEEE
Wilby & Vaughan (201 1)FRE T 4HAETERIE (TR T 7 ) AVERARERE - K5
FNZEBIR B ERDEERE - 58 AIRAHSIE R AVHEE - I FESHHE TR(LER
HKE TR CRE AR BB T THEAS - SCh £S5 7 REH/KETRREHRE - B
ﬁﬁ FE BV A MR R Y I - v DU R A TSRS - B S F R
A BARY - STt E R 7528 AR B Bk B - 5
B AZIEEERERY - BRI EAZ B IORE T BISR Ebea b A 8 A6 Y
EEEK BRI T EUF D 2007 T8 2 (fhERAIH T B
#7115 ) (Department for Communities and Local Government annual report, DCLG) > f&
BT —ERREE > fEM T EEEREEE P EE SRt - A3t R
G AR ~ (SRR E AR b A T (] 3-7) - INItE - (EERE R A OE
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el - (R %%Tﬂ{%ﬁ%‘@@%ﬁﬂ’ﬂﬁ B BRI ] R R R Tei——r
sE HAR  FRAENL A R B R (R B & QTEAE SRS T > DA A
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71 (6)§u S HTER R ARG - 120t TR, AYEEEEG (1) E
PRS- S EER ~ IEEERRIGARAURA[EIT TS, - B3R LAY H AR - (8)ENIEH
FYHEE - EUFFH}@ED%%E’JE PRI TER S © (9) SRS MEEI TR A - fE S TR
fig% RN M A% o 0k

UK National Indicator 188 Hallmarks of adapting organizations
Level 0 (i) Strong and visionary leadership
Baseline (i) High-level adaptation objectives
Level 1 {v) Risk and vulnerability assessment
_Risk assessment | () CHECNCS YU Praciuonen
Level 2 (iif) Organisational learning and mainstreaming
Prioritised action
Level 3 (vii) Low regret anticipatory measures
Implementation {viii) Partnership working
Level 4 (iv) Monitoring and reporting progress
Monitoring & review | (ix) Communicating risks and opportunities
[E 3-7 DCLG ¥ &3HEZE

J1 2 © Ministry of Housing, Communities & Local Government, 2007

2. REIREESR ST R /K 2 R e

Gasbarro et.al (2016)ACETRETRALN FH S5 F FESS SR (2 i E 20 /K B = F bk
HER T M A T o0t BRI R BB PR B R =5 £S5 SR =28 )T
P EEARR A o (SRS RS BB A B TN E] - S o
5 55 H R (CDP)HIRE IR A SR A ] » BRELAFAAIERSAEEES e
KA M LA S SRHTBER S So— T > o TiE e N E R BRI R e
BERENH /K SCHIKE TR LI PR AU FETE B - &5 SR - S5 M A o e Y IR
LB PRI A SRR 2 > #08 FyR /K B ~ B RATOK bRy L R fe 5
BINIZR - S50 SR AR BR B Y R 2 R 2R E S EHI(RY 29%) ~ Fa AT (1-
10 £ 2 17%) ~ REARY 27%) BRI 24%) - RZHAFRE i S B E I
s BRARSARIHGHISERE - BTGNS EHNER - SRR A BRI TR KE
R R AR A /K L RN i B T TS b R AE K I3 A AR &2 Al T T
Rz PG SRR K ~ ROR B RSR SRR TR E AL T B IRV R ffE
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BRI 2R 8 T4 2R - EMERE T EE NI BN F]AYE
b BB ORISR A 7% - 8] 3-8 &7 e T SRIESEM  KEGIRIUN A E] 5722
Z [EH BRI -

Organizational structure:
- Production processes
(operations)

]

Weather and climate | i
i

1

- Facilities s
i

1

i

)

1

I
: extremes (e.g.

1 droughts, floods)
I

1

1

- Workforce
- Distribution

-

------------

Institutional structure:

- Socio-cultural

1
; |
_____ - Supply chain 1
" ~
#F g - Technology '
. 1
’ Changes in - Demand 1
[ -
| water resources - Competition !
S - o - Insurance ]
_________ : !
- Regulation 1
1
1
1
1

E38%ﬁﬁ%ZTmKiﬂ*§Eﬁﬁ%%¥m%§

& F #JE : Gasbarro et.al, 2016
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IR 2L - o b B MR A5 2 ol A A0 B8 5+ AR - Hrh EFEREII R R
BRI ~ RATHER - BAAEREHIRITE KEDN - [EAh » FrovfiiiiaE (LR E4Y)
B/K B ioRIE it 4Rt 2 s i Y T 2 — - BIIfE S PEHY EDP Distribution 23
H] F A2 B EZ - Suncor Energy A\ FEUIIN RV /KHYHFE » Xcel Energy 4
)G AR AT AR O OKER i ~ B E/KBEH 28055 7 X E s e > Eni A E]{ERZ
P o3& E R A EKEZE » DIREF/KEEE ] - GDF Suez A FEIERAFGEH#E
TTHEK BN ELZE » Vattenfall 23 E]ER AN S8 A1 /K78 b DAE SR AOR -
Tﬂﬁﬁﬁ@’—@”@ﬁgéﬁﬁﬂrﬁﬁﬂGmwm,V?&ﬁ%ﬁ@?ﬂﬂﬁ”
VIR LT - BB BERTIEE 3 E - URFIZFRIG AR Z2EL » v LU RE
FiE MR /K R TN R s S KR VAR - BHAh - T E SRR e s
it v DATR B FE s R B B AR T AR DI EfESETE » [ RE R EHERA YY)
HISMLAYR 2 - I — 0 TR - RIEEES [REAVE TR LA B EEGHYFE A1k
HIFHE - BREAFIETEIRE R A A S8 5 AR AR s iig 71 5 55—
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3. HEEHREEE 2T
RS & R T AV E ~ b~ &8 - IMIEAREEE > MmiEttE
A E B2 R B (222 1A [A] 5 2 =] (response) » DUFI I & ek D & T
52 - Huntington et al. (2017)734fr 1 13 {EZEBIRHSE » DIHERE (a)5 AEHY T 2844 E
(b)tLIEAY[EIFE ~ (o)[aIERYEFHETR ~ (d)[EIFEAYAS FAI(e) S [BIFER K FT REFT /R AY A1 1
AT o (FEFRE T HHETEINVE & 0 #EE T Emery M Flora (2006)#Y1 & &
AHER - W RF &Iy Ry ERE A BBV E R - I E— &y B E T & TE & E
FOPRAE] o MR E FEAYERIEL Thornton F1 Manasfi (2010)A Y% IFERI(El the what)
PUKe Walker H1 Salt (2012)RY SRHSAEAI (B the why){TELER - DUESSAE 13 {EZEBIERT
TR - 2/0F —(EE]FBlE WERR AT R TR - fi% 0 #2H Yin
(2009)Ffr it Eﬁ@ﬁ%ﬁ%kﬁiﬂ%%ﬂﬁﬂnﬁlﬁ}? T8 ZE RSt s o [ FEE B2 Ly 2
Rt RSN R - AR ISR T - B —(ESR S 4S R - DI R A
Al eS0T B A [F 5 5 FHYRIEEE
ENRERET 13 EEF - SHRMANEECREHIER R - ekt -~ &
FERR K G ZRRN AR RE R « Horp » PR RSO B2 i Y A R e
RS - [ - R/KEBRRERE SR T R URERY B idE— < /e LR 2 17
T8 PG R REA A R A MR (o R /KRS ¢ ZFRE Naatimo JH[HY
Sami f+EFE M8 & {FEEA S ISR RIEREEBIEN A L JEn
R BT St R SR R R YR & AR A S & T e 2 i 5 208 P R A i Ok
sEH AT RIS 1L R B G AP URCERS T o 1B PIZeR 11 BRIy 2R M AITE
ﬁ%ﬁa SRRV EIE
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1% S th R B S e A RSB Ay A RS - (AR [EYRE - 85
EE IR - DLSAE N SR Eddis 404 H CAREEISEEAL - if7efa - tH&AYE £
[5]fEZ= i (autonomous response space) #1173 {E[E][fE 2= fi(collaborative response space)
Eﬂﬁf.@gﬁﬁ SR T RN RS A A L BN A E o FE(E Ry B R R

ESEEE] H EAF RIEER A Bh 38 « FEAh - R S (8 fiﬁPﬁ%ﬁ§]7§§§§
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W EAEERRE -

=~ RIGFHE RIS LRI E SRR
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For Step 1 ~4
;‘-‘Eﬁ@ﬁﬁ?ﬁﬁ@
nnnnn ! MR AR A
fmflﬁﬂ i?tﬁi@ﬂ“ﬁ“

AAAAA 8 ]

Climate Adaptation Pathway SIEFBE6LE
For Step 4~6 Climate Adaptation 6 Steps

[ 3-10 RRFHBEHEEE
B R ZF © 278 Tung et al.(2019){&14

AT AR R B A Z ANV BRI TR b 2 TMF - B E R

JE\ P (AR O 1 B e LB g ﬁéﬁ%ﬁi\%’r%ﬁﬁ?ﬁﬁiwﬁﬁ?%%WEHK?E%
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(Vulnerability)

PREHRZF LA A AR S RPE SR - iR
SHRELEEFN S RARE -
EEEA) PR B I R e S BRI - & e - R RIRE L
(Adaptive Capacity) | ZE{TEHEEEZAVAE

BURLE (Sensitivity)

mIEET JEREEF

FAHEERE
REE REET
REHZ
fess = fe35 EEF

BhiCEE

B 3-11 SRRE R EERR

% 33 REERERERZ ERRRR
BRR | EX LWl Sp ERPR
SRR T

FEAMEA T

JeE\ s 7]

ERIFJE ¢ Tung et al., 2019
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Causal Tree of drought
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Climate change
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KUNEEDE) » AJgE B AN RFFETTHA
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2023)
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Adaptation
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G o SR H Y2 SRR E B
EREIEE s ARG H - AR TTE]
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Resilience

e ERAG I EEFE R RV
ZREST » HN BB B A T DLERF R AT
BE ~ ARG HALERE  EIRF AR HaRm - 2
BB RE )] - (IPCC, 2023)

Risk

HEE ~ #FE K AessE I FELHR -

Hazard

il S5 (2 A B 1 B B BB BT AR Y 2
2 AgeiE i e B RIEEEIERNIE
fF > BEEh B & B ARER T EIERE
IRF-(IPCC, 2023; Tung et al., 2019) -

Exposure
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HESH

Vulnerability
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PURGEER 8k 2 FHE T
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Sensitivity
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FERE T (WETBRUEE ) DA R Rl B B R 2
HIREHE E R ERE JTHY A BEPI(IMED
BURVE) -
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Extreme heat

22 RO B TS o AT RE RS
ifhngl - (IPCC, 2021)
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Cold spell

2 SR T R R ERRAR  FTRERIE )
fihngEl - (IPCC, 2021)
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{E - (IPCC, 2021)

FAITHIK

River flood

SIS A THAREY R E MR KR 5 [ 2%
Y SRT AR RO A 7K A [ 8 _E 7 - (IPCC,
2021)

Heavy precipitation

= K & R R R AP = B

= KPR et : .
SIS and pluvial flood FIa R K - (IPCC, 2021)
AR RGBT EE S EHE
R EN Landslide fF o EfElRE - TARAE A - (IPCC,
2021)
[EE 7K R 28 S5 B Y -1 S B K SR VB A AR e
P - I FR /KT SRAREERE T - R/ &
AF/RE Aridit e RS
R ridity R /S 5 5 A (IPCC,
2021)
Ko e Hydrological ORI Je Bz A R [ g s R 2K
et drought et N KA AT S & < (IPCC, 2021)
LA Agricultural and | THUKHLER B ESEY AR 2 H
2 ecological drought ZERURIAE R R RE 27K 453 - (IPCC, 2021)

ARG SR LERT B K YR SRR -

KRR Fire weather WREN—HIEEAE A B ~ TR
&~ JBEFIEST - (IPCC, 2021)
MBIz e R A R R E R - &
i i J 2 Severe wind storm | Zg& ~ PEE, ~ RS EFR(Derechos) FIFE
BEJE - (IPCC, 2021)
St e s . TR E B s e E R 0 FERER
B RE Tropical cyclone

JE, ~ FEPRA RS - (IPCC, 2021)

&
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Sand and dust storm

T BB B AN EE TRk YRS - (IPCC,
2021)

FHOAHEE P B~ WS IR

K Coastal flood SRIVHLEER - e /KAL g HIE R E
=7KAL > 518K - (IPCC, 2021)
A S _ BT~ TR R R AN

TR Coastal erosion JE\ R A5 [ AL e 4R (i B R B ek e g iE

#y84L - (IPCC, 2021)
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Mean ocean
temperature

RE R EH R PR - BRI
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R L TE /=R
AR 7 g EiE & - (IPCC, 2021)
HEREEVR Marine heatwave RS AR S - (IPCC, 2021)
77K pH B R AEREAVIRFRIR CO32-Flhj%
HERA L Ocean acidity iz @8 HCO3—EFREMIRM - (IPCC,
2021)
e . R 2 BB S R AH BE A o g By AR -
Ve REEE Ocean salinity (IPCC. 2021)
SRS Dissolved oxygen KA SR R R (R & EE A - (IPCC,

2021)

WIS E « RERES(LSEERE

7eTFAERSS | Airpollution weather | 7 4 78 .55 L M) 1 A SR EE - (IPCC,
2021)

Bt CO2 Jafes g}ff;a‘fephere COZ at| o omm > — S LR - (IPCC, 2021)

- HPEK =R S s SHAT S

i aEs Radiation at surface ERE TSR IZREIRE T  F

LIRS MRS P - (IPCC, 2021)
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