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ABSTRACT

Planning for adaptation is difficult without tools for communicating climate science and methods that measure the local
climate impacts and solutions. The purpose of this study is to review recent decision-support tools that assist the planning
process to enhance the effectiveness of climate adaptation plans. First, a review of recent developments in adaptation planning
literature is conducted to identify the prerequisites, procedure, and methods of decision support systems. Second,
“Implementation Plans for Climate Change Adaptation” from Korea’s local municipalities were analyzed to assess execution
of the decision-making processes in Korea. Lastly, strategic directions for decision-support tools that can enhance the
efficiency and quality of climate adaptation planning were suggested. Korea’s local adaptation planning has been mainly
concerned with completing the list of required plan components. While the plan outcomes have yet to be evaluated and
monitored, the process of creating plans is inadequate to promote actual adaptation due to lack of climate information,
quantitative assessment, and methodologies for long-term planning. Adaptation planning based on a pathway has been
proposed as an effective approach to allow decision-makers to flexibly adjust long-term plans according to uncertain future
conditions while considering path dependency. This study finds that the most effective format of a decision support tool is in

an online, web-based portal that includes general to context-specific information and methods.
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Fig. 1. Prerequisites for successful decision-making.
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Table 1. Summary of analytical framings of adaptation (UNEP, 2013)

Framing

Focus and emphasis

Livelihoods-based

Existing social conditions, individual perceptions, local experiences and informal institutions as critical
aspects for determining how communities cope with current climate conditions as a starting point for
developing appropriate adaptation responses

Institution-analytical .
policy processes

Need for horizontal integration of policy to mainstream climate change adaptation considerations into existing

Impact-analytical
evaluated

This approach views adaptation as a single (or few) decision (s) that is (are) taken on the basis of projected
future impacts, where it is assumed impacts and decisions can be singled out and formally quantified and

Decision-making
under uncertainty

Analysis starts with a concrete decision (e.g., raise dikes) based upon all information on the range of possible
impacts, rather than with climate scenarios and projections of impacts
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Table 2. Adaptation policy analysis approaches to support prioritization of adaptation options

Approaches Description Main Characteristics Key references
. . L Inflexible; case focused, Local,| Moss et al., 2010;
Scenarios-based | Key focus on alternatives within a system and set process .
national and global scale Vervoort et al., 2014
. Treating a range of adaptation options as ‘real options’ in . .
Real option . . . Flexible; uncertainty; Yang et al., 2008;
. the face of uncertainty and evaluating the merits of both
analysis . S . case focused Woodward et al., 2013
action and inaction in this context
lecti folio of i i ther th:
Portfolio S.e ceting .a portiofio o .a daptat%on .optlons @ er. : an Flexible; experimental;
. single options and exploring which is most effective in . Beh et al., 2015
analysis - uncertainty
terms of return and uncertainty
Robust titati ision-analyti h f rti . . Lempert )
ol.)gs Qua}n'lalve decision ana ytic approach for supporting Flexible; uncertainty: empert and Groves
Decision decisions under conditions of deep uncertainty and stakeholder encacement 2010; Weaver et al.,
Making informed by stakeholder driven processes a8 2013
Key focus on policy reflexivity and adaptive nature of it. | Flexible; reflexive; time- Butler et al. 2016:
Adaptation | Emphasizes policy and transformational change; | oriented; experimental; focuses Wise et al ? 201 4.’
Pathways conceptually and theoretically in experimental phase, but [on incremental change; deep N ’
g . . . Hassnoot et al., 2013
some empirical evidences at local scale available uncertainty

Adapted from Vij et al.. (2017) and McDermott and Surminski (2018)
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Table 3. Methods for determining adaptation priorities by sample municipalities

Municipality Vulnerability Citizen Civil Servant Past Climate Exper.t Other
Assessment Survey Survey Impacts Evaluation

Gwanak-gu, Seoul 80% 20%
Dalsung-gun, Daegu 50% 30% 20%
Namdong-gu, Incheon V¥ v N v
Dong-gu, Gwangju v N4 v
Seo-gu, Dagjeon v vV N4 v
Dong-gu, Ulsan v v v v N
Pocheon, Gyeonggi 20% 30% 30% 20%
Taebaek, Gangwon v v v v v v
Hwacheon-gun, Gangwon v v v v v
Cheongju, Chungbuk v v v v
Goesan-gu, Chungbuk 20% 25% 25% 10% 20%
Asan, Chungnam v v v
Yaesan-gun, Chungnam 20% 30% 30% 20%
Gwangyang, Jeonnam 20% 30% 30% 20%
Hwasun-gun, Jeonnam v v v N
Pohang, Gyeongbuk v N4 N vV N4 v
Youngyang-gun, Gyeongbuk N N v v
Gimhae, Gyeongnam v v v
Sanchung-gun, Gyeongnam v v
*Represents a ratio only if weights are specified. / is the actual ratio not specified
U9 B AR So) Al B SURMT ANS olg AU =} Wasith B3], AeRiuet A3ThA ML A
OW‘:F (Table 2), AA/o] v]F3tt (Lee, 2018). s A[A} A e] A-S-s3 -84 s AT 4= e AATE

3la
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Zol 31 Apael WAOE o]Rojx|1 gl A R B
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o} A4S BRT 4 Uk webd BE ARt g
B4, 494 9 ARG B wI0] AR5 A oA
ABIAL olo] 7]otat 4= =S Fof 7
o} (IPCC, 2014), $-2upehs o} o274 ThE Aelshe
Ao} w77k BaEol Qlo] AR 7 SRR E A
Uk E3 AARE AT ofdich S, Bl
51 BRI 7l et ARE thel qloid pagel A
B3} elegol the, Aofx A4S yhalao] et hok
gk tigto] Uehd 4= itk oA 7|53} Sjara o] of
-20] Qlt} (Howarth and Painter, 2016). 1]2]e] &7|4 A
52 91 SPIABALNI 2] Y QA Tl 919)
A 3li9] ] AAAA AR 2] ALEE A skl SjabaR T
Alell agt 37F4] S (Figure 1; (a), (b), (c)ollX HESHA
T} (Table 4). Ab] A7 7152 1) 9@ 75kl df5ollA| 7H
W 2Eo]al 2) F5 THAlofl ofsf| A E|ojof sh 3) 7|5
AR, 7s R, JAEAPRAAETTE BE A EE
LA} Aj2glo]ojof ghth= Aolrh

A UL 934 EUOlA Algshs 715215
2019). O]5L Ao - Hopd - AW Fop AHwol ]y
715785, 5 W Rkt A HellA HgE= HS TR Al

ZeiZ olet oK X9 Tt 97

t} (c). Climate Resilience ToolkitS H|=2] NOAA (3fFch
71%)0llA 715 B8 SH5] HeiA e ox A
HAILHLOZ (NOAA, 2019), siiidsat 22 FHA2lel
nlef 715 FRE LA AL A=Z Al AHolA A3
Yl sasiele tol Hezle] WalE: NS wojg
4= St} (a). T ZAe|axjolof| A A|2HE Cal-Adapt (CEC,
2019)= 7|3 HSIA| Y22 (RCP 4.5, RCP 8.5)0f wlefA] 7]
T W59 v ASAE ASsh (a), AXAS] A55Y
off thk 7tol=aelE Alsste] Aled] s sk o]
AR s = 5 U=F SISl (b).

71 23] Al2EIQl 258 NCCARF+= 4374 = 7|5t
O] A3AY Y i EES AHehe Ae HHo= AR
AlZ~”l] (NCCAREF, 2019)°.2, 7|53} RS 91X, AHdH-
3 9 Aol ool weh A 4 Qs A lo|He
A& Alssh (a), 2-3t2o] 2o e th=A 2= vl
H=E AR HojEtt (a). & s Aol dixlstr] ¢
2k QA A Z=A- (C-CADS)E AlgsHAL AR HA| UIE
A= 5 SWES sl AR FAIZRL A S
28, Al FESHAl AR 4 lEE T (o).

afjelo] AlA”l AHE HES A3, dA B vl o
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AU 5 Jrefet AR gk Aleshs WAl e g viskskal
Ak E B Ao AR Este] Al Bkl

Table 4. Summary of web-based adaptation decision-making support portals

Overview (a) Adaptation Info (b) Framing Adaptation (c) Decision-making Tools
Supports Europe’s adaptation . L .
. PP Lo P p. Climate indicators, - Adaptation Support Tool:
Climate- | by providing data on climate . .
. . options, research and - step by step guideline of the
ADAPT | information, assessments, case . .. .
. tools are provided decision making process
studies and tools
. Tools, information and Based on hazard, risk & . .
Climate . . . o 100+ tools to investigate
. expertise to build climate 200+ assessment tools, | vulnerability assessments . L
Resilience e . . . options, prioritize and take
. resilience for U.S. developed | maps, information, etc. | on future climate .
Toolkit o action
by NOAA projections
Cal-Adapt provides tools
bt p ’ Charts, maps and data . .
data, and resources to conduct Based on climate impacts .
. of observed and . - ADAPT-CA: improve
research, develop adaptation . . on seven sectors; published | . . S
Cal-Adapt Lo . projected climate . institutional capabilities
plans by providing a view of . . fourth climate change . . .
; . variables in terms of - Adaptation Planning Guide
how climate change might assessment
. RCP 4.5 and 8.5
affect California
.. Climate risk . .
Support decision makers to . . Risk management based Provides
. information and . .
NCCAREF | prepare and manage the risks . information and tools network/conferences, research
. . .| adaptation library of .
of climate change in Australia . provided and tools (CoastAdapt)
technical notes
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Fig. 3. Sitemap of an online climate adaptation decision support system.
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