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|3EH 4 27H(CRD: Climate Resilient Development) 574 AlF0] Tdshd E4+=
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There is a rapidly narrowing window of opportunity to enable climate resilient development
(a) Societal choices about adaptation, (b) lllustrative development pathways T (c) Actions and outcomes

mitigation and sustainable development characterizing development pathways

made in arenas of engagement
N Syste
AW, QN Wten,
aa S a— ),
SDG: = 0> 2
Dimensions that enable actions towards | & BY /weiibeing . XY
higher climate resilient development O Y Noend N
= 53 Ay
% 3 5
2 3
y - O % S
<
P o &
& < @tion NS
N § =
S % o =
o . \"r H
[ 3
9 3 g
s O 3 < z
Arenas of engagement: N 2 . > =
Commun -l 3 % i £
ity Past conditions T o’ - L) =
Socio-cultural (emissions, msevﬁﬁ\ > ) < 2
& political climate change, |situation ke s O g
Eeclogi development) O - g
Knowledge + technology %y O S H
Economic + financial —~— 3
J o
P ""eax,‘ng warp ——— \,m?“‘ action
Z L — )
\ Ulvdg"?ﬁ,'vﬂap/, o N O &@
€ SusgayoNde ~ - 5
inah e any =
‘ evelopDtagi g
SDGs et 00 limjyg g 3
Py Z  E V@i
e, s B vv gh glo
T 5, ~ n
B "
%
N D ot
2100 & tion
Dimensions that result in actions towards 2022 2030 beyond
lower climate resilient development oo custaimable
Development Goals
& Narrowing window of
B iustrative cimatic or non-climatic shock, e.g. COVID-19, draught or floods,that isrupts the development pathway opportunity for higher CRD

A2 IPCC(2022), p.2662.
TS wy A2

15) IPCC(2022), pp.2657-2659; Kinol, Arango-Quiroga, and Kuhl(2023), p.2.
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BEES S PAOT 2L A9, Wik FeAl] BAS Pt mapo] F7Kih10

Observed relation with Relation with
sectors and groups at risk Sustainable Development Goals® *
o . R ",
g - @ Fai
wt & == gb St
System Climate responses’  gcogystems  Ethnic  Gender  Low- — -
transitions and adaptation options. and their  groups  equity  income 12345678 9101112131415 1617 Types of relation
services | | groups [ R R B R R N N N I
Coastal defence and hardening B ' - [+-[- W [-]] +  With benefits
Integrated coastal zone management . ] n / . —  With dis-benefits
o ®  Not dear or mixed
Forest-based adaptation? - - not assessed - - /st .
Land and Sustainable aquaculture and fisheries + it eudence

oacean
ecosystems Agroforestry - - not assessed - -
Biodiversity management and ecosystem connectivity Confidence level

in type of relation with
sectors and groups at risk

l High
. Medium

i / =

B B
+ 0

=

Water use efficiency and water resource management

[ W+
[+l

Improved cropland management

Efficient livestock systems - - not assessed - B Low
Urban and Green infrastructure and ecosystem services ! +
nfrastructure Relate
systems. Sustainable land use and urban planning - ‘ u . Sustainable Development Goals
Sustainable urban water management - - not assessed - - 1: No Poverty
2: Zera Hunger
Improve water use efficiency ! n .
3: Good Health and Well-being
;&Zzz Resilient power systems - _ not assessed _ - . 4: Quality Education
Energy reliability - - notassessed - B [+ [+ [+ [+]+]+ + 5: Gender Equality
....... . . €: Clean Water and Sanitation
Health and health systems adaptation H H . 7: Affordable and Clean Energy
8: Decent Work and Economic Growth
T U o = ! : : .ﬂﬂnﬂﬂﬂ:ﬂ. ﬂ 9: Industry, Innovation and Infrastructure
10: Reducing Inequality
Cross- Planned relocation and resettlement . a 0 B 9 Inequality
115 ble C d C
sactoral Human migration? . a [=[- ]« ]+ -] oo B -] : Sustainable Cities and Communities
12: Responsible Consumption and Production

Disaster risk management - - not assessed -
Climate services, induding Early Warning Systems !

- [+[+]+ .-+« | 13: Climate Action
-] ogE B 14: Life Below Water

15: Life On Land

-

Social safety nets +

16: Peace, Justice, and Strong Institutions

4] [+l |
n ﬂ. ﬂ 17: Partnerships for the Goals

Footnotes: ' The term response is used here instead of adaptation because some responses, such as retreat, may or may not be considered to be adaptation. ? Including sustainable forest management, forest
conservation and restoration, reforestation and afforestation. * Migration, when voluntary, safe and orderly, allows reduction of risks to dimatic and non-climatic stressors. * The Sustainable Development Goals

(SDGs) are integrated and indivisible, and efforts to achieve any goal in isolation may trigger synergies or trade-offs with ather SDGs. ° Relevant in the near-term, at global scale and up to 1.5°C of global waming.

- &
OEE oo

Risk spreading and sharing -

A=: IPCC(2022), p.23.
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16) IPCC(2022), pp.2657-2659.

17) Zahnow et al.(2025), p.2.
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19) YA 91(2023), pp.46-47.

20) Zahnow et al.(2025), p.1.
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24) Resnik(2022), p.739; Zahnow et al.(2025), pp.4-5.

25) ALA 91(2023), p.23.

26) YA 9](2023), pp.9-10.

27) &7352024), p.79, pp.87-90.
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= 6,835 9,718 8,242 24,795 10.7
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g 402 218 178 798 0.3

Kz 0|HE(2025), p.2.
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2025.9.30.

30) TAREAELE(2023), p.22, p.160.

31) o]¥4(2025), p.2.
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32) o*#(2025), p.2.

33) IPCC(2022), A6%, A18%.
34) IARAL5(2020b), p.134.
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A g 7o s et 7199)7] Fobd B7HeTQl $8F VESTAP(Vulnerability
assESsment Tool build climate change Adaptation Plan)°] It} 339 4 7|2 X A=
A 71%-907] AS3HA = 2 o|Fg 7t A of wet HSHRS s-dof Stk 1
Az & AH9] 7|eHs} BlAaE wES] S8 4 ARAlE A9Y] 9F 2 FHe
B71sfoF qtet. olwf AAAZF At 1 Al A S dLEste] n|F 7]Hsto]
02 9T 9 oM B7He $Iste] VESTAPS &85t Qltt. VESTAPL IPCC Al4#}
A PRTAI] SOk AFE B8slo] 7T U Uk, M85 NS B8 Frlehe
WAjolct. #Hopd /b AThe 13T TR, A8kt BiE 215 9 AslgAe el

AR 55 EEIFE] 0~1 Atole] A7t 2xa Alg3le).39)

M:=STAP 712217 F|oFS TIHET(SSP 7 |1
25 HOME D FF8mot < 5 5 . . - n 0 HopMmot Hap EE X
& 71971300 PIp— = E Eeoll ojgt 242 Hoty

Eeol| ofst 242 Flobd Wt =ELH]
= -Wl2Aa: AP LR
-E2 71529 MKPRISM V2.1 B&X12 2000-2019
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A2 4E(2025.5).
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Ol FENEH] A3 g 2401 ot A 242 Al 715t A
FoPdEA B g8l ot ARl 7|5l weE i geltiedelEle Afsfel] agdes
8371 fiete] 71E2] el A @A A9 EX0LE, 7R S5 alefsto
AsiFeAI e BASIAL 11 AHE Edl= Aa4 e AsiAE tiFE viide = FAT:
7| 2AEE +H- G Y BA 2 AEE ddthe B S5 AsilEE =AAE
S Ao AAER] T ZAE Ao Al AARks 712RAP AL BAIE O T
AsiFFE 4 dake v (OH 2-73 2k SR 2 FEAYEA LKL
T NRE B AR TSR Al EE A=l 2 37g71o] 2] Alsshke
S EEH 52 B-ERIth40
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39) WY 2](2024), pp.832-833.
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W, A8 59, 3, g 9 A9 ol BAIEH, AMSE 5 AR g2 28X
HEAE0] Aot

(D Vulnerability and risk factors i 2

Sensitivity

Built Area Fraction 086 071
Impervious Surface Fraction 038 058
Roofs Incoming Solar Radiation (1,42 0,55
1 Street Incoming Solar Radiation 0,13 0,30
Sky View Factor 034 079
Sensitivity 0,43
Adaptive capacity 0,07 Adaptive capacity
Vulnerability 0,35 Trees 0,10 0,02
Exposure 012 Green areas 005 002
Risk 0,04
Exposure
@ Restaurant 0,12 1]
Cultural heritage 001 0
Bar 0,5 0
Caffe 0,19 0
Industrial 0 0,72
2 Parking lots 1] 0
Public buildings 0 0
Sensitivity 0,58 $chool 0 0
Adaptive capacity 0,02 Sport facilities 0 i
PUTEE ARENEY 036 University buildings 0 0
Eapasre 0.9 populationaged 0-10and 65+ 045 0
Risk 0.04 pulation age and 65+ 45

XtZ: Maragno et al.(2020), p.12.
SEWATE X|o Zor 24 Z) o

T}2-0 & Khodadad et al.(2025)°14= A < 3|5 /fAS st JdAdmet 79
RIS AAske l GIS 715 Hs 71 B7HE &8t ol 53l B By 52
7IHIe 2 GI AlAE 8 A 2 ZAAYS Aske 35 E59Y 7N TA
J=Q1 e} H2] 2-44=2)(FRUGISP: Flood Resilience-based Urban Green Infrastructure
Site Priority) B&Z 7IEsitt. o] REe HA|F EZego]et H7]o] Bl S-459]
AHE A kol HASk= o AREESIT of=gh T WAl AHEAAEo] 1Rl Tet
I2AES] AN =2 YAE AAcks o A-E ASTL=N TA| T2 QIgH

olHieg ATHoR HEsty wAAYe RS B & UL A0 JIrhEck



[ Flood Resilience-based Urban Green Infrastructure Site Priority model (FRUGISP) ]

e e e e e e e o e e e e

:’ Step 1 Flood Resu I'E-I'Il.‘-e Sectors :
i 1]
! { Environment ] + [ Infrastructure ] + [ Society ] + [ Economy ] ;
' Step 2: Data Preparation
: [ GIS/Remote Sensing ] [ Statistics ]
. N W]
i Step 3: Indicator Selection ‘:
; Environmentaland Infrastructural Resilience Socio-economicResilience H
H . P H H
i [ Elevation ][ Slope J[ Rainfall J.' [ Population ][ Aged Pop. ][ Minor Pop. ] H
1 ! ercenta ercentage '
: [ e H J[ Drainage ] Distance to ] ' by reeniage T :
H ccumulation ens| reams H Av. Household . Ay, Income :
H 3 - 1 [ Size Sex Ratio Class/Poverty Rate) |
[ [ Sail Type ][ LULC ][ Road Density ] ! '
5 Health Facilities Density/ Educational Facilities : Employman Rate J[ Ecanainic: AL Rata) _] E
' Distance to Hospitals Density ' H
:( Step 4: Weighting and Overlay Analysis :
E [ Indicator Layer Reclassification ] [ Analytic Hierarchy Process ] [ Weighted Sum Analysis ] E
E Step 5: Unsuitable Locations for Gl Placement
Exclusionary Factors .
5 [ Roads Locations ] [ Railways Locations ] [ Water Bodies Locations ] [ Slope>12° J
___________________________________________________

[ Prioritized Areas to Implement Gl ]

Xt&: Khodadad et al.(2025), p.3.
WEWEEE =\ 12 Q1Zat 2X| MaQ(FRUGISP) 22 T3

SpAet B7b0] Eeld B4} abe Balo] 27 A

A Qajol} 444 Wa E AF 5847 2L A3)4 Weke vdsis ¢ S
the A|2jo] Ts] A7|sjo] Sk B8] 7| Fuisle] Qg HHH0R At Aobke
oAEY] AW 9, TEAY BAYE SXSIE ol @A, o) Ay Ho)
2 0|82 9ol WEA] Wigslojof & folm, Z|5AON ofeiat A7 FHE Frk 4
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9lck. ZJeha 212024a, 2024b)°) A7l wEw, AeHY B4 Aulel wet 24
Eo8] FoA| oS PR OR SleIG Al o] Wy TxR o] I Ak
22 32 oL 5 A JEt B4 e Aolo] ZASAT Eat Ao Fu)

9 259lo] Qlals}il Gl W9iEA ezt lols sjuko s Bajet 9189 olA] AxaiA
= AT FRAEFTHAY 2-12 FH).49

43) Schlosberg and Collins(2014), p.359.
44) Aed 2(2024a, pp.63-64, 2024b, pp.63-65).
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NR1 0.7976 | -0.0881 | 0.3761 | 0.2981 | 0.1389 | 0.1192 | 0.0414 | -0.1287

NR2 0.6496 | 0.1133 | 0.6058 |-0.1135|-0.1045 | -0.333 | -0.0569 | -0.1819
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NR2 0.0205 0.1285 0.8859
NR1 0.3501 0.1208 0.8051
CN6 0.3631 0.2634 0.7511
CN4 0.197 0.5344 0.56826
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Executive Summary

Designation and Management of Climate
Resilience Improvement Zones Based on
Local Conditions

Kim, Taehyun et al.

1. Introduction

1.1 Background and necessity of the study

The Intergovernmental Panel on Climate Change (IPCC) emphasizes the need for climate-resilient
development that simultaneously considers climate adaptation, mitigation, and sustainable
development. The Government of the Republic of Korea has established systematic adaptation
measures through the enactment of the Framework Act on Carbon Neutrality and Green Growth
for Coping with Climate Crisis and has proposed a spatial environmental strategy through the
designation of Climate Resilience Improvement Zones in The Fifth National Environmental
Comprehensive Plan. However, the current policies with a top-down approach led by the central
government do not sufficiently reflect local climate disaster risks or socio-economic conditions.
In particular, standards for the establishment and management of specific spatial environmental
plans that consider vulnerable groups in the context of environmental justice are inadequate.
Therefore, there is a need to enhance policy effectiveness by establishing specific measures of
designation and management of Climate Resilience Improvement Zones. These measures should
include linking national and local government plans that account for local climate risks and
socio-demographic changes, as well as spatial environmental planning based on public participation.

1.2 Purpose and methodology of the study

This study aimed to develop a comprehensive spatial environmental planning framework for
establishing and managing climate resilience improvement zones, taking into account local

conditions such as regional status and resident perceptions.

To achieve this, it reviewed literature on climate resilience theories and institutional frameworks,
assessed the current status of local government spatial environmental planning, and identified
spatial planning elements for enhancing climate resilience. Furthermore, it developed a climate
resilience analysis framework (set of statements) for analyzing local conditions and resident

perceptions through literature review and expert consultation. Based on this framework,
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Q-methodology was applied to analyze stakeholder perception types. Resident perceptions were
analyzed through an online survey utilizing a Public Participatory Geographic Information System
(PPGIS). Based on these analytical results, a pilot application of spatial environmental planning
for climate resilience improvement zones was conducted at both the metropolitan and basic local
government levels, from which implications for local government implementation were derived.

2. Review of Climate Resilience Literature and Institutional
Context

2.1 Theoretical and institutional background

Climate Resilient Development (CRD) is a concept that comprehensively integrates climate change
adaptation, greenhouse gas reduction, and sustainable development. The IPCC emphasizes the
importance of transforming urban systems and advancing inclusive spatial planning. In this
context, numerous research papers and policy reports have been produced domestically and
internationally on climate inequality, climate justice, sustainable development, vulnerability
assessment, and resilience. Furthermore, spatial planning utilizing spatial information and
participatory methodological approaches is actively discussed theoretically.

Institutionally, South Korea established the Framework Act on Carbon Neutrality and Green Growth
for Coping With Climate Crisis in 2021, which defines policies such as ‘climate crisis adaptation,
‘climate justice,” and ‘just transition.” The Third National Climate Crisis Adaptation Enhancement
Plan (2023-2025) stipulates the establishment of adaptation measures, including financial
investment plans to protect climate-vulnerable groups. Furthermore, the Fifth National Environmental
Comprehensive Plan (2020-2040) presents a spatial environmental strategy to secure future
environmental resilience through the designation of ‘Climate Resilience Improvement Zones.” The
guidelines for establishing city and provincial environmental plans explicitly require the identification
of vulnerable areas and vulnerable (sensitive) groups, considering environmental justice, and the
formulation of spatial strategies. However, spatial planning and adaptation measures for
climate-vulnerable groups still require effective coordination due to differing competent ministries

and legal bases.

2.2 Assessment of local government status

An analysis was conducted to examine the extent to which elements related to “Creating a
Low-Carbon Nation to Address the Climate Crisis,” as stipulated in Article 11 of the Joint Directive
on the Integrated Management of National Land Planning and Environmental Planning, were
incorporated into the urban and environmental plans of 35 cities and counties that had established
the City/County Basic Plans, City/Province Environmental Plans, and City/County/District
Environmental Plans. The analysis revealed that, while many local government plans addressed



climate change, few provided detailed spatial integration. In particular, for environmental plans,
even when climate change response measures were partially included, analyses of vulnerable
areas were rarely integrated into spatial planning and translated into practical management,
necessitating concrete implementation strategies.

3. Spatial Planning Elements for Improving Climate Resilience
and Regional Condition Analysis

3.1 Spatial planning elements for improving climate resilience

We reviewed provisions related to climate resilience improvement zones in the National
Comprehensive Environmental Plan and the guidelines for establishing local government
environmental plans. We also analyzed the legal basis for designating climate resilience
improvement zones, as well as the statutory foundation and examples of application for spatial

planning elements, such as land use and infrastructure, aimed at enhancing climate resilience.

Analysis revealed that relevant laws, systems, and plans provided concrete, actionable measures
as planning elements for urban disaster prevention and natural disaster management. These
included indicators for building climate-resilient cities, along with specific information survey items
for spatial planning—such as disaster and disaster prevention, climate change, energy, and
infrastructure—when establishing local government environmental plans related to resilience.
Based on this review, we identified spatial planning elements in two main categories: the first category
relates to land use, encompassing spatial structure reorganization, allocation of land uses, density
management, avoidance of risk areas, designation of protective use zones, and securing disaster
prevention facilities through joint land development and donations; the second category pertains to
infrastructure, including the creation of water circulation infrastructure in waterfront areas,
multifunctional use of public and open spaces, climate-adaptive design of transportation infrastructure,
and securing protection spaces for climate-vulnerable groups within public facilities.

3.2 Analysis of regional conditions and resident perceptions

To develop spatial planning and policy directions for improving climate resilience in
climate-vulnerable regions and social groups, this study developed a climate resilience analysis
framework (set of statements) based on a literature review, current status assessment, and review
of spatial planning elements for climate resilience. The analysis reflected the opinions of experts
in climate adaptation, urban and environmental planning, and disaster management. To identify
perception types regarding spatial planning and policies for improving climate resilience, a
Q-methodology survey and analysis were conducted with 11 stakeholders, including central and
local government officials, experts, civic groups, and the general public. The analysis revealed

n o

three types of perception: “Field Adaptation-Oriented,” “Disaster Risk-Centered,” and “Vulnerable

195



SUOIIPUOY) [BO0T UO Paseq SauU0y JusuaAoidul 8ousl|iSey 81ewIl) JO Juswabeugyy pue uolpeubiss(

196

Groups-Oriented.” Commonalities and differences between these perception types were examined,

and implications for policy and planning were derived.

JIELEBE Q-methodology research overview, key results, and implications

Category Key Points & Implications
Identify perception types regarding spatial planning and policy for improving

Objective . - : : )
climate resilience in vulnerable regions and among at-risk groups.
Developed 20 statements through literature review, current condition
Method assessment, spatial planning elements, and expert consultation.

Conducted survey and analysis with 11 stakeholders, including central/local
government officials, experts, civic groups, and the public.

Perception (@ Field Adaptation-Oriented, @ Disaster Risk-Centered, ® Vulnerable
Types Groups-Oriented

Respondents generally exhibit reluctance to relocate due to potential
heatwaves and cold spells.

There is broad acknowledgment of the need to designate improvement
zones in areas with vulnerable populations, clusters of aging housing,
lowlands, and semi-basement units.

Common
Perceptions

Differences Relocation intentions in the event of heavy rain or coastal disasters, and
in differing priorities regarding infrastructure, green spaces, and rainwater
Perceptions | storage facilities.

Common issues (designation of improvement zones, strengthening response
to heatwaves/cold spells) should be prioritized.

Divergent issues (relocation intentions, infrastructure priorities) require
social consensus-building.

Spatial planning and climate-resilience policies should be applied in
differentiated ways according to each perception type.

Implications

Source: The authors.

An online survey of 426 adult residents of Chungcheongnam-do, the pilot area, was conducted
to assess climate vulnerability, levels of agreement with climate-resilience statements, and regional
conditions and resident awareness. The survey included questions on awareness and assessments
of climate crisis response. The survey results showed three major perception groups: those
prioritizing vulnerable groups (190 respondents, 44.6%), those prioritizing on-site adaptation (109
respondents, 25.6%), and those prioritizing disaster risk (84 respondents, 19.7%).

Based on the survey results, the study presents implications and policy examples for designating
and managing climate resilience improvement zones. Key considerations include: reflecting
respondent characteristics; prioritizing vulnerable groups and on-site adaptation; prioritizing flood-
and aging-vulnerable groups; expanding water circulation and storage infrastructure; avoiding
blanket designations of “densely populated areas’; managing conflicts between convenience and
policy; integrating building- and nature-based strategies; addressing information gaps; understanding
willingness to relocate during climate disasters; improving risk communication; and enhancing
awareness of climate crisis response.



1EIZWA Key insights and policy examples from the online survey analysis

Theme Key Insights Policy Examples
. Survey skewed toward highly Complement with public hearings,
Reflecting ) . -
educated and office workers; risk of |  participatory workshops, and
Respondent

Characteristics

underrepresentation of farmers,
fishers, and low-income groups

in-depth interviews with vulnerable
groups

Prioritizing Supporting vulnerable groups and . .
i . o Social protection programs for
Vulnerable strengthening on-site adaptation is Lo .
: : vulnerable populations; on-site
Groups & On-Site | more urgent than relocation or . .
: : ) climate safety infrastructure
Adaptation disaster avoidance
Priority Low-lying areas, old housing clusters
Designation of ' L . " | Prioritize these areas as Climate
and communities with -
Vulnerable ) Resilience Improvement Zones
e elderly/vulnerable residents are key
Facilities & ) (CRIZ)
: risk factors
Populations
Watsetrofgcée & Drainage deficiencies and flood risks | Nature-based Solutions (NbS):
9 are critical vulnerabilities; preventive | retention basins, rain gardens,
Infrastructure .
i effects outweigh costs permeable pavements
Expansion

Avoid Blanket
Designation of
Densely
Populated Areas

Sole reliance on population/facility
density reduces public acceptance

Use composite vulnerability
indicators (exposure, sensitivity,
adaptive capacity) for zone
designation

Balancing
Convenience and
Policy

Measures such as reducing parking
or asphalt can face resistance due
to inconvenience

Pilot zones with shared parking
and permeable pavement; phased
implementation with resident
feedback

Building + Nature
Hybrid Strategies

Overemphasis on insulation and
HVAC raises cost concerns,
integrating natural elements

increases acceptance

Combine insulation support for
low-income households with urban
forests, wind corridors, and
shading

Bridging
Information Gaps

“Don’'t know/Safe” responses signal
limited knowledge and low
agreement due to lack of information

Continuous communication using
card news, local flood/heat maps,
chatbots, FAQs, and on-site
briefings

Relocation
Intentions During
Climate Disasters

Preference for resettlement within
the same city/county, some
willingness to relocate across wider
regions; responses vary by living
zone and disaster type

Designate improvement zones
within same living areas; establish
regional evacuation/relocation
systems; differentiated
relocation/support strategies by
disaster type

Risk
Communication

Residents resonate with messages
stressing repeated damages and life
safety; sharing past experiences
enhances policy acceptability

Public disclosure of past
damages/prevention cases;
strengthened early warning and
evacuation guidance

Perceptions of
Climate Crisis
Response

Residents call for stronger local
government capacity, proactive
designation of risk zones, citizen
participation, and
prevention-oriented measures

Strengthen local government
capacity; proactive risk zone
designation; participatory
governance; integrated prevention
& infrastructure packages

Source: The authors.
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4. Pilot Application of Spatial Environmental Planning for
Climate Resilience Improvement Zones

4.1 Selection of pilot sites

The pilot application of spatial environmental planning, aimed at identifying regional conditions
and establishing plans for the designation and management of climate resilience improvement
zones, was conducted at both metropolitan and basic local government levels. The selected
sites were Chungcheongnam-do and Seocheon County. Chungcheongnam-do developed a
participatory environmental plan that incorporated detailed climate change response measures
and spatial planning for vulnerable areas, organized by disaster type, based on a local government
status assessment. Seocheon County was designated as a climate resilience improvement zone
in the Fifth National Comprehensive Environmental Plan.

4.2 Establishing Spatial Environmental Planning for Climate Resilience Improvement

Zones

At the metropolitan level, the pilot application included a participatory process to identify climate
resilience improvement zones. This included establishing improvement zones based on spatial
information, taking into account regional characteristics such as disaster vulnerability, and
establishing a climate resilience spatial environmental strategy map through spatialization and

overlapping correlation analysis from an environmental justice perspective.

At the local government level, we compared and analyzed the results of resident interviews on
areas at risk of flooding and damage caused by heavy rain, analyses of actual flood-affected
areas based on media reports, and disaster vulnerability analyses. We also reviewed the

consistency with Chungcheongnam-do and drew implications for practical application.

4.3 Implications for local government implementation

The pilot application at local governments revealed several challenges: lack of specific analysis
and application methodologies for designating climate resilience improvement zones and
establishing spatial plans; limitations in securing data at the individual and local government levels;
heat wave vulnerability assessments that fail to reflect actual conditions; absence of mandatory
or support systems for zone designations; and lack of integration with other sector plans.

The pilot application of a participatory process to consider local conditions highlighted the need
for a participatory process at the metropolitan level, which serves to enhance the practicality
of zone designations, policy acceptance, and feasibility. At the local level, the need for a
participatory process based on the alignment of actual damage data with residents’ risk



perceptions was highlighted. Specifically, we propose a methodology for establishing
evidence-based regional condition analysis, zoning, and spatial environmental planning by
comprehensively applying scientific analyses and resident participation-based investigations, such
as spatial status diagnosis based on unstructured big data, disaster vulnerability assessment
based on statistics and data, spatialization from an environmental justice perspective, and
overlapping correlation analysis. We also propose a plan to promote consistency in policy
implementation by linking projects centered on focus areas.

5. Policy Recommendations and Conclusion

5.1 Key implications

To derive policy recommendations, we summarized the research findings for each chapter and
section. We then summarized key implications for each research topic, including theoretical and
institutional background, assessment of the current status of local governments, spatial planning
elements for climate resilience improvement, analysis of regional conditions and resident
perceptions (through Q-methodology, stakeholder interviews, and an online survey), and the pilot

application of spatial environmental planning for climate resilience improvement zones.

5.2 Policy recommendations

Based on the key implications derived from this study, we present policy recommendations and
directions for applying laws and regulations in three areas: reorganizing the institutional and
planning foundation, improving zoning procedures, and systematizing management and operation.
We also propose revisions to related plans, guidelines, and directives. In terms of the
reorganization of the institutional and planning foundation, we suggest strengthening the link
between national and local government plans and measures, ensuring consistency between laws
and regulations, and strengthening local government capabilities and guidelines. For supplementing
zoning procedures, we suggest scientific and participatory procedures, categorization by disaster
type, zoning based on living areas, and institutionalizing standard procedures. In terms of
systematizing management and operation, we provide policy directions and recommendations
for applying related laws and systems, focusing on securing execution power (incentives/penalties),
improving living environment and infrastructure, and establishing regional networks and
performance management.

As a related plan, the Fifth National Comprehensive Environmental Plan (Revised) proposed
including disaster management areas and vulnerable areas for residents when developing a spatial
strategy map for disaster-related items in the future environmental resilience sector related to
climate resilience improvement zones. Furthermore, to ensure the effective operation of climate

resilience improvement zones on the ground, the following measures were proposed: the National
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Climate Change Adaptation Measures, the Guidelines for the Establishment of Environmental Plans
for City/Province and City/County/Districts (Environmental Justice Sector), the Amendment
(Proposal) to Chapter 4, Section 10, Paragraph 4-10-7 of the Guidelines for the Establishment
of Basic Urban and County Plans, and the Amendment (Proposal) to the Joint Instructions on
the Integrated Management of National Land Planning and Environmental Planning.

5.3 Conclusion and future tasks

This study, which presents a spatial environmental plan for establishing and managing climate
resilience improvement zones based on resident participation and local conditions, has significant
policy and academic value as it provides an effective policy model for improving regional climate
resilience. However, the study has limitations, including its limited spatial scope and target
subjects, as well as its inability to propose policy adjustments, practical measures, or a specific
list of projects addressing the issues raised in advisory opinions and implications. It is expected
that follow-up research will further advance a climate-resilient national land management strategy
within a broader framework.

IEI[ERR Direction for applying laws and systems in line with key policy recommendations

Category

Recommendation

Legal / Institutional Application

A. Institutional & Planning Framework

1.
Strengthening

Reflect Climate Resilience
Improvement Zones
(CRIZ) in the National
Environmental

Link CRIZ in the National Environmental Comprehensive
Plan with Resilience Improvement Zones in local
environmental plans and climate adaptation measures.

ggf;ggi n?:tr:)proelzzzjxini?nél Ensure explicit linkage in the Framework Act on
‘ oP P Environmental Policy (Art. 16-2, 18-2, 19-2).
national and environmental plans, .
Incorporate CRIZ standards into Urban/Master Plan
local plans | urban/master plans, and S
: ) Guidelines.
climate adaptation
measures
Connect provisions of National Land Planning and
: N Utilization Act (urban climate vulnerability analysis),
Align zone designation ) .
. Countermeasures Against Natural Disasters Act (hazard
2. Ensuring and management : o
- improvement districts), Framework Act on Carbon
legal provisions across land

consistency

use, disaster, and carbon
neutrality laws

Neutrality(just transition/adaptation), and Special Act on
Disaster Risk Improvement and Migration Measures with
CRIZ designation, financing, and relocation support

procedures.
3. Enhancing Improve local Specify CRIZ setting items in local environmental planning
local environmental planning guidelines from an environmental justice perspective
government guidelines and ensure (procedural, distributive, corrective).
capacity & linkage with disaster Coordinate with Joint Directive on Integrated
guidelines welfare measures Land-Environment Planning for prior review and agreement.
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IEEEEN (Continued)

Category Recommendation Legal / Institutional Application
B. Enhancing Zone Designation Procedures
Combine disaster Cross-validate using VESTAP, urban climate vulnerability
N vulnerability and resident| analysis, old infrastructure databases, big data (complaints/
4. Scientific & S : :
articinator participation data for media exposure) alongside Q-methodology, PPGIS, CFD
P rocezuresy precise spatial diagnosis| simulations.
P and improved zone Recommend these methods in local environmental
designation planning guidelines.
5 Establish district zone : i :
: . - Link with Natural Disaster Countermeasures Act (Art. 12:
Differentiation | designation standards for ) o .
. hazard improvement districts) and local guidelines for
by disaster heat/cold waves, heavy . : : .
: the designation and operation of cooling shelters.
type rainfall, and coastal hazards
Comprehensively assess |« Reflect residents’ preferences for relocation within the
6. risks and vulnerabilities same city/county.
Living-area-ba | within the same living areg, | * Institutionalize overlapping zone management between
sed establishing zones linked | metropolitan and local governments.
designation | between metropolitan and | ¢ Integrate with living-area systems in urban/master and
local governments. metropolitan plans.
Institutionalize Specify procedures in local environmental plannin
standardized steps: risk pecity P P 9
7 analysis — candidate eisEs:
. ) ) Mandate public consultation and feedback, define
Standardized |zones — designation and ) ) : o
PR metropolitan/local role-sharing, and require periodic
procedures notification — )
implementation and rESVELETe)
Y Introduce a compliance checklist linked to joint directives.
monitoring
C. Systematizing Management & Operation
Combine incentives and | ¢ Link CRIZ implementation with disaster management
8. Securing penalties; certify evaluation and environmental plan compliance review.
enforcement exemplary local Provide financial incentives (grants, subsidies) and impose
(incentives/pe | governments; provide corrective orders or penalties for non-compliance.
nalties) financial support; and Develop a model ordinance for CRIZ designation and
sanction non-compliance | management.
llmprove thermal Standardized package of projects: NbS projects, including
conditions in vulnerable rainwater retention, permeable pavements, rain gardens,
9. Improving areas and introduce disaster prevention forests, urban forests, wind corridors,
living community-oriented cooling shelters
environment & | infrastructure, including Link with the Urban Parks and Greenery Act, Water
infrastructure NbS-based rainwater Environment Conservation Act, Carbon Neutrality Act, and
retention and greening cooling shelter guidelines; expand through national
measures funding program guidelines.
Mandate annual performance reporting.
Establish management Link with the Framework Act on Disaster and Safety
10. Local councils based on Management and Local Autonomy Act.
networks & residents’ Institutionalize  zone-based management councils
performance | associations/communitie |  (participation rules, operational guidelines).
management |s; introduce performance | ¢ Introduce and disclose performance indicators (heat

indicators

illness cases, energy use, indoor temperatures, flood
damage cases).

Source: The authors.

Climate Resilience, Local Conditions, Q Methodology, Online Survey, Land Management
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