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ABSTRACT

Conventional heat vulnerability assessments tend to rely on air temperature, land surface temperature, and sociodemographic
indicators, often overlooking residents' lived experiences and perceptions. Citizen participation is increasingly recognized as
a key component of context-specific local adaptation, but it has often been limited to narrow and formalized forms of
engagement. This study proposes and tests a participatory protocol that integrates citizen engagement into key stages of the
heat adaptation decision-making process. The Suwon Living Lab combines participatory mapping, citizen science-based
temperature measurements, and focus group workshops to identify places where residents experience heat impacts, capture
local temperature variations, and elicit experiential knowledge and adaptation priorities. The results show that citizen
participation helps identify locally relevant vulnerability factors, such as lack of shade, pedestrian density, and mobility-related
exposure, that are not adequately captured by conventional assessments. In addition, participatory prioritization enabled the
identification of policy-relevant intervention areas and context-specific adaptation needs. The findings demonstrate that
residents tend to emphasize detailed environmental conditions and activity-based exposure contexts rather than temperature
alone. By integrating local knowledge with citizen science data, priority areas such as Suwon Station and Hwaseo Station
were identified. Overall, the proposed approach enables the co-production of locally grounded knowledge, improving the
relevance, legitimacy, and effectiveness of adaptation decision-making. This study provides a transferable framework for

incorporating citizen participation into urban climate adaptation planning.

Key words : Participatory Planning, Locally-Led Adaptation, Urban Heat Island, Heat-Resilient City, Citizen Science

tCorresponding author : chaneparkmomo7@uos.ac.kr (Baebong Hall Room ORCID 48l 0000-0001-6657-7206 0[5+ 0009-0006-7374-1880
204, 163, Seoulsiripdaero, Dongdaemun-gu, Seoul, Korea. Tel. AIZE 0009-0004-4680-2487 ZA917 0009-0008-1667-4831
+82-2-6490-2489) HHA]- 0009-0003-9208-2575 729 0000-0001-5222-3351
A48 0009-0009-5595-1464 gk ZF 0000-0002-4994-6855

HE|3] 0009-0001-0714-8687
Received: March 30, 2026 / Revised: April 29, 2026 / Accepted: May 27, 2026

http://www.jccr.re.kr


https://crossmark.crossref.org/dialog/?doi=10.15531/KSCCR.2026.17.3.555&domain=https://jccr.re.kr/&uri_scheme=http:&cm_version=v1.5

556 AT - NS - AR - UM
1. M2

5ust B e A, AsE 54, 5 A9
1

g Q5}t}(Chae, 2012; Kim et al., 2020; Park et al.,
2021). Iy 7|Eof= AE 9 ARV == FHo]
FHEO] A9 E43 FH19 Aol FET] HFIEHA
53 Ho] A&Hog AHHUthAhn et al, 2016).
20219 HE A3RF =77} 7|1$RsE 43H¥ L 7]E 4
A oA TR 7E u| &t FE A A5t AR
AAA YY), ARTE 5 ANIRe] 2435 AHA
2o g A A5k

M, 71 AS E A AY oA ofsfiAR I
o= 3%3, AERA T BAY FF HEEE B¢
7F @ot A o7 Ao wPE7] ojPoh= TAT A
2ith(Jeon and Lee, 2016; Kim and Yun, 2014; Lee et al.,
2015). oJo] A9 FHlo] Ao AR @A 7} opd A T
Aol ol & Urs o] HES MLt olF
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4= QlOm(Sartorius et al.,, 2024), LA E A<D Ho]E]
S A B4L BY WY g 590 Flolse
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Table 1. Demographic distribution of participants by
gender and age group

Variable Category N %
Gender Male 3 15
Female 17 85

20-29 4 20

30-39 4 20

Age Group 40-49 8 40
50-59 3 15

60+ 1 5
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Table 2. Citizen—identified heat vulnerability factors and frequency of mentions

Category Factor Mentions(n) Participants (n, %)
Outdoor workers 19 11 (55%)
Vulnerable population Children and students 11 6 (30%)
Older adults 12 9 (45%)
Public transport waiting 19 9 (45%)
Exposure context Open parking lots 15 8 (40%)
(activity and mobility) Walking 22 12 (60%)
Pedestrian density 44 13 (65%)
Lack of shade 46 17 (85%)
Lack of vegetation 32 12 (60%)
Built and natural environment -
Impervious surfaces 11 8 (40%)
Older buildings 11 5 (25%)
Wind 19 8 (40%)
Micro-climate
Anthropogenic heat 22 9 (45%)
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Table 3. Citizen—identified heat-vulnerable locations and associated factors
Paldal-gu Jangan-gu
. ) Suwon City Office and Hwaseo Office and
Category Gosaek Station | Suwon Station .
Hall Haenggung Station Sports
Palace Complex
Vulnerability ( 1 ] 00000 (1] 000 0000 0000
Anthropogenic heat
Micro-climate (vehicles, [ ] [ 1 ] [ ]
construction sites)
Exposure Pedestrian density 00000 o0 ( 1 ) ( 1 ) ( 1 )
Context Walking [ 1 J
Lack of shade [ ] ( 1] [ 1) [ [ ]
Built and natural | Lack of vegetation o0
environment Buildings and
impervious surfaces d

Note: The number of symbols “@” indicates the range of participants who mentioned each item: @(3-5), @@®(6-3), 00@®(9-11), 00O @

(12-14), 00 O@®®(15 or more)

Fig. 1. Comparison of vulnerable area identification approaches: (a) Participatory mapping of heat-related
impacts, (b) Workshop-derived vulnerable areas, and (c) Vulnerability assessment used in the Suwon

adaptation plan

3.2. HUX|Y S M2 U xigHor &

PEIEIIHS E $HES £2 23k +99 I
Vg B W04 7185 A9A e Ao
2 Uehgon], $944 A2@0%), T2 9 49
T AUi358)7F 11 FE olUth(Table 4). ¢4 i3 A<

oA 27d A 25 AR, sdgole 7=t
FHAEE, #UAE 2ol Vteeet 29X Y E
FJrE, Z974 9 MPT dddMe FEALES
71257 9 FA 282 TE2EHIY olys A=
AlRIE0] FoFA ol St 543} of&of wet FH 5
8F oA AL lee HoEH 7teaet FuH
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Table 4. Citizen—identified priority locations and
associated policy demand

Rank [Priority Location (score) Policy Demand (score)

Street tree (16)
1 Suwon Station (74)

Cooling center (13)

Street tree (15)
2 | Suwon City Hall (40)

Evaporative cooling measures (11)

Paldal-gu Office &
Haenggung Palace (35)

Cooling center (16)

Street tree (13)
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vulnerable Area Legend
Y Suwon ASOS
r Q Vulnerable Area <o
A: Gosaek Station
B : Hwaseo Station
C : Jangan-gu Office & Sports Complex
D : Paldal-gu Office & Haenggung Palace
E : Suwon City Hall
F : Suwon Station
37.20 T T T
126.90 126.95 127.00 127.05 127.10

Longitude (°)

Fig. 2. Spatial distribution of LTD and vulnerable area derived from participatory workshop

Table 5. Comparison of mean local temperature deviation (LTD) across locations relative to the reference
group (Difference from reference = Mean LTD iocation = Mean LTD reference group)

Location n Mean LTD (°C) Difference from reference (°C) 95% CI
Reference 7381 0.284 - -
(A) Gosaek Station 427 0.814 0.53*** [0.441, 0.618]
(B) Hwaseo Station 75 1.681 1.397%** [1.240, 1.555]
(C) Jangan-gu Office & Sports Complex 301 1.187 0.903*** [0.718, 1.089]
(D) Paldal-gu Office & Haenggung Palace 245 -0.513 -0.797 [-1.145, -0.449]
(E) Suwon City Hall 793 -0.926 -1.21 [-1.367, -1.053]
(F) Suwon Station 48 -0.298 -0.582 [-1.115, -0.049]
**% p < 0,001
AATE ol= A FHFA BAHA I FFol —Zrﬂ P2 LA AU

29102 Yehd Axeh duE 3L Bt 3w, ¢
Hedl A o), VhRA gRkAT ATl gL
Aol olobIsA, THRA ST (RN e eno e mas omer 2u ASOS
4246 2ol 5 ool Aol NUE] AV B o0 Syojol 3 e mALTDY B 02272
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Supplementary 1. Examples of focus group questions and activity sheets discussed in each session

Session Focus Group Questions
1) How severe were the heat-related impacts you experienced? Please attach stickers (red for very severe, yellow for severe)
Session 1 and briefly describe the areas where you indicated that the impacts of heat were severe, including the time, activity, and
how you felt.
(Aug 6th) . . . . - .
2) What kinds of problems did you experience due to extreme heat in your daily life? When, where, and during what
activities did you feel discomfort?
1) Are the hot areas shown in this material similar to the areas where you personally experienced heat-related impacts, or
are they different?
Session 2 2) What actions do you take in your daily life to avoid heat exposure or high temperatures? What policies could help
(Aug 13th) encourage these behaviors?
3) Which groups or places in our community are likely to be affected by climate change? What types of spaces are
particularly vulnerable and require adaptation measures?
1) Which of the presented spaces do you think are vulnerable to heat-related impacts? Please indicate your ranking from
1 to 5 using numbers and briefly explain your reason
Session 3 2) Among the places listed below, which locations do you think Suwon City should improve as a priority? Please indicate
(Aug 27th) your ranking from 1 to 5 using numbers and briefly explain your reason

3) For each of the three priority areas identified through the voting results, please select three policies and technologies

that you think are needed and briefly explain your reason

Supplementary 2. Instructions for sensor placement during field monitoring

’ Temperature sensor placement

Do not keep the sensor inside a pocket or bag. Please
place it outside so that it is exposed to the ambient air.
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