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ABSTRACT

Cities must be able to recover from the impacts and stresses caused by climate change by promoting climate resilience
for ensuring climate change adaptation and sustainable urban development. However, there is little research on climate
resilience for public facilities constructed for supporting vulnerable populations that are sensitive to damage from natural
hazards related to climate change. The purpose of this study is to identify the elements of climate resilience and to develop
diagnostic tools for public facility buildings that are mainly used by vulnerable groups, to cope with the negative impacts
and potential damages caused by climate change. The developed diagnostic tool was aimed to assess quantitatively the
functionality of public buildings and adequacy of building facilities for improving climate resilience. Moreover, the tool was
organized using components of climate resilience, identified as system, agent, and institution. A total of 48 items in the
diagnostic tool was derived and categorized into seven topics: general climate risk, atmosphere, water, material storage, energy,
other media, and education& institution. This study was conducted for actual application to elderly welfare facilities, children
day care centers, public health care facilities, etc., as various types of public welfare buildings for vulnerable groups. Except
for the items related to institutional issues that need to be reinforced further during actual investigation project, the components
representing climate resilience in the diagnostic tools are well balanced. This indicates that the tool is fit for developing public

building diagnostic tools to improve climate resilience for vulnerable populations.
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7\ sie} duslol njg)g Tesk Boleh WAl
FEFS 1 A= IEHY NI 7% 3 & (climate
resilience), ‘T=A] 3]&-2]°(urban resilience) 52| &o]& A
FEH ZAZoF AFoA AAAF SR ==
(Moffatt, 2014; Sanchez et al., 2018). =A|X Y 7|& J|&

glof] et gojet B7F WA dishA ot ofAsel &
AsHAIRE, TAZE 7] % Hete] iu|sial A&7 &
Hsp7] feiAMe d¥E 4% AEHARYE 5E
= lojof 3, A &7hsRt =A NS st 715 9
5 SAAACk drh= HollA AARbAQl o) U

7} {1th(Leichenko, 2011; Marchese et al., 2018).
FUAAE g0 I3 A7} ARRTEE ZofolA
2000955 AZE oM, 20115 B = 7|5 Wkt &
gsto] A BlEES S PRt TRt A7 A
Ath(Lee et al., 2019). Kim D et al. (2016)2 7|5 3]&3

o et w4 B WAL FEAL oS S
3 ARES Agstel 2 wAS0 7% slRee Brst

7] QI3 W& AA5H9a, Kim E et al. (2018)= 7]%
ARA| 9] 7|53t 85 fIFF TA| 35S B
fAste] AA, AAA, YA 121 2A] Qe 3
Hof| FAT A HES At o]F FHA7]7] H't ¥
ok HESHAT Ad-Asiet wegt 7|15 &9 7
S Kim Y et al. (2018)2 A Z2xo] Tu]sls 3R
oa) WutolDelph)® AZE  ojAkEFAY
(Analytic hierarchy process - AHP)S &85t
2ol A AF AHE skt
o]
WHEE 72 ARAS TA] g5E Hrt
SF Wt 183 A Asfiof oi\lgt 3]
W] 7% &Y I A4t 24
TAIE Fste AIRR4A F SRl A&
W3} A8 7|1% 3EY SIS 9
™ (de Wilde and Coley, 2012), £3]
SIE WIsHA v 4= Sl FHgASOI
A oigt 7% 3l5E Hrb 9 X
3t AAolth. A& @99 7|eHs} I EY g d
Ho] H9o/42 FAAIBAAFA(UNISDR)| o3
A Altpo] Z YoM e 2 HE Ut (UNISDR,
2015). 2015 ~ 2020 A2x} =7} 7| &HS}E 2 Ao
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2 % U AFAS o8 3F

=7t BESThe bt 99
olg By 9 AFE

=X1

A0 gt 34 A
(MoKG, 2015).
.

BT 2o AoHE A3

O O

ol Ao et /1% B% e JakE ste] ANEFS
AL 7|% B S0 e el 27 A 2 A

¥ 48

Atdo] o]old A7} 9l S H(Choi et al, 2016),
TEHAARALL Ao R 7% & PriE A3t
HH®7E 7EE v Qlth(Ha et al. 2015). L A7) A
FAHE 8% F8E sprloe FART AALCl B
stohe oA &-8ofl A7 Aglom A4l A& &9l
71% 359 AdS A% JA Aol ARAoRE tF
OJAA] Eotrh EF UF FTAEGEEHY, oldo]
Ayofet et AAETE AdE EAL 7R 28y
A2zt =74 7155 Ag Aol SJAs) = F
AT ol TFUES HFLe R 3 7% 3 EY Adk
T S AFE a7t J2H(MoKG, 2015), ©]
£ AFE 5ol T ARAFAYY o|PS Azt Ade

5 5

Fol e sk

FopABe] % o 83Hs 1ol 2, ofdold, BA
& 2% HY 5 272 FTANEY AYH /1% 8
B 272 oA, A SPDACIAL Lubsolw &
A9 A% B%e 1 Bl AR AR A
29 N4} AF 7150l 2HE Wio] WG w72 A
1 29T Was} Ak BYHOE B A7 BHE
HFAZY B AHgo] oFolAT At FFALL o
oz J\guste] $3H FFat WA Akl g3t
7 St 71 BEY QAES AEslL AUETE A
3ol 712 ARAZF AAH O FFAL 7% 8%

2 37Y 4 e Ashe o ot
olEigt AT Ao el R =RolAL 24l 7|5
sl eo] WA AT WAL TRAE /1% =Y 53

2 9% FYS AT IS TAZOR Lopu A Gk

oot WA, FHAZE A% B1%E FAe 9 By
FFAR 715 HHE 4ol FH O Poh A

ok A7 AyEEA 3R A=

Sfsto] AEE ARET S4 2L BIAGE B

o



2. UH=S JHYS flet 2 ZA
2.1 7123t FHAAS H FHAAS 018 S3U=

M| AR 7A7]7-(World Health Organization - WHO)2] &
ojo] SlskE AL A EL 2o AL oSt
gAstel A% TE B3 5 9 RS Yuiv
(Adams, 2002). 7] 5813} FoFAI S FoF/do] tigt 49
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, AF, Aol g J24 & a]lol 93 oprlEnt
(Otto et al., 2017). wehA], o]2{3t oj o] FF= ol I
a0z ABA HokAZol AR, 715 gFEo] B
HofjAl= ojatAor FEo] FH|, A9 A, A &
A A2 Bl A8 HkHel AFol AHHE ot
(Tyler and Moench, 2012).

71535} HOFAZLS A ARUE RoA 7| 5ust
| disl =2 FoFdS 7HAH, FAHLRE =1l, ojdo]
5 HBOE HPAS, ALEE 5 AFATE HoHA
2, 5Uold B 5 AYRE HoHAE, 71 3Hs} 3
oF
J

o)

A AFA 5 AHA FFASo] olof HFETHShin
, et al,, 2013). FF G ABEH= AEEY] AH]A
£ Foto] HFASZY 7% 5SS anFor F3st
7] SeiAe, 9 JdEe] BRE k= 33UES] FF
ARIAE A stetstal, AlFEo ok 5k 75 ES UE
AH] & AIAEo] skl AR oZ Q4G 7, Mg
7 st HA AdE 7108 Agsfof it

U] 7153t oA o]& AlHE Table 13} Zo]
EXAA, -9 A, aAA, ZF dEH 5 U 7HA
THE U0l & & AUtK(Choi at el,, 2016). HAJAH2
THA] 9l o Al Agofil tii Al S o8 R0l
7FsstH, 9l EXAE 9 Aol HAAE, 11 gl
%9 A4, ofs B 5ol ATAIY] thie] & 4= gl
ok ¥ o9 AELS Zh AR B, =018 Y
o] x3d 4 om, FFHAH L JQl MU= HoF
AZo] FF oldote 3T ¥9Y YJEAES & AT Z
g AER T Bart itk 1§ Al
4 offloly, FF EAH 5ol sigE, 3
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% U9 e, ot o)z, G35 ol e YA
guls A4 AREF A0 A%B) Sol W@ el B
T, T ol 2% HoHAE BE AME dye] 59
g % 9tk

o1 Lol AAAZ WF A FFHY

HT
i
N
0,
kl

Agste Ao AHETE 941 483}
I 7155 B /1F ol A4 Way
Sof, 19l BXAE FOIHE £A] T B9 Ful
A 2 w9 BABEHE Lo R 7

AES T wmelacFol, Uk ofdolYrrks &
9 WA Rok obEES 9% Y Fo

ofof Shth. BAIAA, -0l A4, WEA

il 4o
o
/g’
o 419 og:

Mot

2,

71% 3]EZ(Climate resilience)> HEOZ 7|5ete
A, 71% EHHAY 502 HAF o] 7|THst AH 2

3] E= e A AH0] AEF AL WHIlo] A-Z5t 7]&
716 F+2E FAT £ U= 5, 1HE T S+ A
= A7t FA(self-organization) 52’0 2 HO)H w} 2
(IPCC, 2007). El 3]&3Z(Resilience)d Ao+ Hxet
AFY ouE Wzt oY, 2 ek, AR E AlA
g, s T, A&7 59 AT ®EokolA AEES
A/ (flexibility)} ¥2Kchange)ol] et k<329 /g2
2 AFEHIT QthAntrobus, 2011; Miller et al., 2010;
Prasad et al., 2008). 7|& 3EZL 7|EZH o 7|THs}
b SR o g AT SASKT A7) e &
Q= 58S T3 (Klein et al., 2003), 7Aoo g2 <3
% 7Nd(notions of learning)’¥} ‘&3 5(adaptive
capacity)” ©] 7]% 3IEZHO ou|ox FREHI Ut
(Tyler and Moench, 2012).
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Table 1. Type of public facility for vulnerable population in South Korea

Classification Facility type

Facility name

Related law

Welfare facilities
for the elderly

Welfare of senior citizens act

For elderly

Senior welfare complex facility

Special act on improvement of public health and

welfare of residents in agricultural and fishing villages

For children

Child welfare facility

Child welfare act

Welfare facility

Welfare facilities
for the disabled

Act on welfare of persons with disabilities

For disabled

Welfare facilities for

mental health

Act on the improvement of mental health and the

support for welfare services for mental patients

Homeless shelter

Act on support for welfare and self-reliance of the

homeless, etc.

Etc. -
Social welfare center . .
. . Social welfare services act
(Tuberculosis, Hansen's disease, etc.)
General Hospital ) . )
- - Public health and medical services act
. Nursing Hospital
Hospital

Public health care

Local medical center

Act on the establishment and management of local

medical centers

institution
Other medical . . .
o Public Health Care Center Regional public health act
nstitutions
. Elementary and secondary
For school children Elementary school .
Educational education act
facilities For preschool . .
. Children day care center Child care act
children
Heatwave shelter ‘Countermeasures against natural disasters act’ &
Cold wave shelter related local government regulation
Local self-help center National basic living security act
Shelter and - - — - -
Shelters Single-parent family welfare facility Single-parent family support act

Protection facility

Multicultural Family Support Center

Multicultural families support act

Sexual violence victim protection

facility

Sexual violence prevention and victims protection act

* The translated titles of Korean laws were referenced from the Korea Law Translation Center of the Korea Legislation Research Institute

(https://elaw klri.re.kr/eng_service/main.do)
(Source: Choi et al., 2016)

FUHoA ASEEA 3 7% JEHS 7|F Holet  Eo]al {oFt 7|3E EEStalAt sk Alo] 7| FHS) A
ABE] DAL = e A FFdS AHskL, ol & &2 7] W (Moser and Ekstrom, 2010), 7]¥ 3]59
2o] g5l] dstol Q1F XY olelo] A=A, 71&H, Aoz AAFe] fx\9k A7} 3R] WA A} ek
WA AL sy, Axde AT L HF HokF  olejdl /1% 82 oo 7| xdte], APELA A
A FHlof| 7IHtete] A45] A&7 BeS 7heAl sF A" fAIS AR E, Sgede AT AWdL, AR

= ARl AL A=A Ft sEolzt F et vE ItkSMC,  YAIoIA, RIS AlA 52 FZ(organization)2] S
2014). /1% GBS 7|ust Hgof vlmsh B, 4A 9 A PRS0 FFARY BYF A4 A FEE
2 olzh A 2He] WAL Balo] /1% el o3t ke @l Easlolof Jith. o}, V1T FuY FE 9
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Preparedness & Response & Adapt (t)

1. Relation of system maintenance,

self-recovery, study capacity to improve
climate resilience of vulnerable groups
based on the definition of resilience

A% B A8 FEABO 1% 98 AGS A
A8 AL, $A 715t Hole S8
FHo] Wasith FRALEG V12O Bo] £8

flet S8U= UHET HE 687

A, A8 AHg HeHA

A =(receptor) Fig. 29} o] A&
2 5 A A, S5dE9]

5. 29 B4 A7 7

712 @l it ﬂ—u—ﬂ—g‘% *]@% A o] =94 715
739 AA”e] 9F FA0| Higste] fA1E & Q=
2 B %ﬁ(performance) 5% AT EN Xdd 5
Ut A& E0f, 7]FHsto] WA AEH AR ST 7|
ol gt AE FFE 3 BA, E2, AF, AE 5ol
U= 5= Ao, St dfulgt i oA E @Iy

Al /7], ZFE 9 tfAdo] diEg R AxA
(integrity) F-4] 5o 71% I5HE 9 7|58l 3=
= Atk A4, HIAS }%Z]%Ol 71?%3} ﬁiﬁ —2— =
2 3RS 2 Qg TIAL
A"lo] §A1E 4= QleA B 24 % | %

& =0 759 48 7|5, 2t gy lL l=11 Xﬂ%r
715, 5 9 Aoy AlF AA" Fo] sigE 4= Sl
A, TTHEES 1L ANEeE 571 23 £X XY
o] A=A ow FHYst] X AR AHEA TFEo]
%lggi 715 A3tA717] f1gE 710 ToA F
H 3o TS % FESO et AlFEA A= g9
sttt o AFe R, At 213HE SXAE 5= Qe 2
A7IA0) HiE, 15/\1 A Qo] &2ty =4 AR, |-5i
stetEde] A% 9 AN & HiE, A 59 94l A
A 9 AR 5ol F8 FH ARl & = ok ZEHo=R
ATES2 A A A&
I QIZFALE] 9] EA| e} A&

THAEES R TAA Y] AA 5t Ao A=
AZHA Aol o=, EAX Y 7% 35 S
o5t B4z H2o] 755t} Tyler and Moench (2012)
= THA 713 3EY S Y3 FAH8AE AAE
(systems), F=A|(agents) A|E(institutions) A 7FA|Z L&
sto], Z+72+9] AZAS SHEY SLIYAAS anFor
T55k= Aol &Y {FAE A6 Fas5tt okl EA
9 AI7ER] Sl YAgH %’*%"74‘:1: 2 2 9 AH| AlA
HS 5o 7162 ASote, +JA E AR, TEA9
] FAO) o5 FAE 5 filJ— Z+E W 9 9 WAt
Aol Ao JFs wHA =t

A% gre 8% 5 AAoA

I& F= wE
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Ao AE orE 7]5Ao] wlEA Yo7 Hd &
Q= 53o] ZFZ%o|(Bruneau et al., 2003), A%} oF
8L ZFxohe BohEorY] AlA”ITE HE YUl Y
Zteh 71F Y SAE S AL B4 194

(flexibility), o]--4d(redundancy), 11ACFA A (safe failure)
o] A7tA FEOo=E thA] 89K 4= Qlth(Alberti et al,
2003; Folke, 2006; Leichenko, 2011). 3=aAE2] A7] o
Yzl o 35 SHoA 9] A" EAS dASHAH,
A (flexibility)> E52] 5 FEE 53 FAH]
A7) G 4= diml7t ol et & 4 v o
H(redundancy)® U1 AQS] Lol oI5 o] H F
B3} pAE, QO R Bg A%o] AHHo]
Qe AAAAL B WA A5 A7 leA
of siFETIL & S Stk A A (safe failure)] 7H-F-
A7) 35 A9 kgt BRste] ofy 7hx] 1 A
OIAE (e, T, T, R 1% 5) 3h 2 7
So) PO RN A4 o85S BE] AT ¥
2 QH-(intrinsic safety) A7} A=) A=A HAs=
T 5o] siFHE

AR 7% 3EY L A%t HE484A T A
(agent) 84E 5L sl FA|ZA QL 71, AR 7]
o5& x3ol, 71%F 3&5E {fAE 9t &5 74
HomA 594 &4, /A A&, A=k A9 52 7F
oA st &S Be AE AEE AgsHA "o
(Folke, 2006; Gallopin, 2006). 4] 249] 7|& 3|&H
TXZ 93 58 WA EHES A9l a3 A £
ANz A oFojAH
(Resourcefulness), 8+<&52l(Capacity to learn) 50| 8
FEOE AFHHTwigg, 2007). & Aol F4 845
Agold, T3UE AR FAIQl HIAST &9 FAA
#E7)3, ol9o] T35 9= HMRtH o0& Ieh= A
AEet @ ARA 5 5ol ddEE= AR gfst
of FZtsfl & & Utk

A (institution)t= AY) T4e] P ANE A5}
191 % Ak 719 HBAES Bk |2 SHES o
Askot= ITS  Sk= 840w (Campbell,  1998;
Hodgson, 2006), FFAS2] 7|1+HA wsiE skl
243 92L S| A3t F2 27 F shpolth. B
A% e B /1T Y 2A% 44T AH A
ol Slolof 7ksatel, A4 ALY ATte] 9418 A
£ ARA 2471 BRsh o), AvdAsh YUASS
e A=EL2 25 AHE] AEiACNA A&7Hs8dE 74

el

r

nl

¥F-3-4](Responsiveness), Al

0 ok
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sloz HEe gole e WEes Sysole @
(Adger et al., 2005; Folke et al., 2005; Tompkins and
Adger, 2004). IE So, BRAY £FL I3t 5717
o 24 519 A HAZ Folrk AmstElo] YA
AR AYETE Boto] AEY 4 Yook Stk 3,
FAE o] §Are] BHAo] WHElo] Tk BY] BE
A5 Aol SUHES AR G2} vhedslo] Yex]
Solsfor shef, ALA R nFe Fio] Jrkd A
4 QES AL 2 Holok Fhek.

ol Yol )% 512e FAL Y THALES
99 YRER FRP|EE 45§14
AGAFS] BAZAol FFA B}
g=lojof Bt ol Sof, YHolA9] 7% 3
Agel FA7L B % e T AT TR
A st B R ik 2R S+ Ak
Aol Hlgho] TFsIES ALS
FAIRN AR Aol B '@ FAofl AHEEE2(
2E 29 5) 84 5 U= HaEY A2
go] gHgof gttt 2 Ao =EH g T
AAEL FA|, Aw Al 7HA] 35Y 945 7|Eo R
sto] 713 gl&Edo] HrkE & =g FAEUL, 9
ofof B R4} o REUA THsT 4 UES Sk

LR

HE

L H
o o

o fo
1
18
)

|
H>
X,
ofr
H
A

ﬂllo ox i) )
M rlo o W ol > 2 N

ol >

i

-1

N
D
Ok
Ok
Y
Mo
N
ol
Jon
Jo
1
o[
rA
_)'-_
g

A]
AL=FE AR FE2 /NEste] EEstAtHCCGHC,
2020; Guenther and Balbus, 2014; White House, 2013). 7]%
ool BAE HAQmAEY Hei= AEE AHA &4
syt olujel W BA Aul2A ARE AZE 4 ek
ol UANTAE HEAA ofelge Hst HvHel
U A7 2 AsHAE 4= e g 9 AR|7E AR
2e] Usto & ulHE It & 4= QItH Paterson et al., 2014).

ol RAYRAY 71% B8 Juke 9%t 97t A4
= 715 I W3 ARES AAY 5 UESE, 7
9g L A AGY Boh EXolg D AZHA
TAAR, 7IREAA e 9 358 A, I ogHT
AMuA Al A, SFET 9 FHAAS, F oAl 7HA
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A TAU, N B3 9 1% A 5S
g olmus ANl AT AY A4 FEe Az A4
A4 ST DA AAEC] 3ust B
o B3 AuAg AAgle] FHE 4 U A4 A
5ol SA-BAEL o 98 2] & o]2oiA|1 9
L2 AFslt) $4ES U YYAALS F= g g2
o $ANT U Aol QA BE 53} dsto] Qubkgl
A&7 e AR vle] nAcRAd At A
32AEY /1% Fuee] BAT oA S} A
A7) A WD P AN B BEAA A4
Aol glont, A4 gulo] E4S FAFEe] TALoR
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Bk 1% B 918 A 9% e, 71508 48 o
% 9 Ul A FA ARAGER T4=o] e 1]

=9 Aok vInAE o, 1% 2aao) Woiet 2laa

2] BAoIA 9 A et Aol 3 ol gt E4o]
olet. Aivtrre] BARAE B EyE vle] Aen

ot Y-go] 7Hste, 715 &5 S AdS 9%t 7]
5 AEY YA FHE Pot B 294E St
7ol A4 W8l F#Esit & & AUtk

Ha J et al. (2015)2 912 3] AHElE FaLste] =4
Aol Retsts HAmAE i 715 288 43t 3
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wejo] Aelo] Yriel A%0] 3EHoT 48 75
3k 7150 W E AAHE FFE E57} 755 cH(Zhang and
Gao, 2010). AEZ F4ot= AEES FAESE 99
Ned 54 0 )54S A 5E(building registry)
41l SOl oI I Seke BT 2 9L, 7
B5 AAE o] AR By 7xE
(Talamo and Bonanomi, 2015).

= AAF D A7 PI]o A (American Society for
Testing and Material — ASTM) A &5l= EF 5 o<
A% 84 9 T @ Aol it B £ (Standard
Classification for Building Elements and Related Sitework
— UNIFORMAT 1ol A& A4 9 Ag Au|A0] o
St AAR EF7F & YERY Qltk(Charette and Marshall,
1999). A& E°1, £7 & 5 AH|A 52 Y, 714
el 57719 oA ol % FEoRE, A Sk
Al 9 A E AL v FEoR, ovR] I5 Y
Hak AJHL F XA JE(Heating, ventilation, & air
conditioning -~ HAVC)O. &, /\3}7‘41} AngIEY 52 &
u} A4 spEoZ 7i7ko] BE WoE shslo] 1EEIY
t}. Table 2= UNIFORMAT Il & &% = 2 AJ1UY&
o o] 2 Al el ASL 52 G0k gl

:6

Table 2. Selected facility-related service elements
from UNIFORMAT Il standard classification

Group elements Individual elements

Domestic Water Distribution
Plumbing Sanitary Waste

Rain Water Drainage

Energy Supply
Heat Generating Systems
Cooling Generating Systems
HVAC .g o g >y
Distribution Systems
Controls & Instrumentation

Systems Testing & Balancing

Electrical Service & Distribution
Electrical Lighting and Branch Wiring

Communications & Security

3. FTET WA ¥2 £5
B a7e dAdoz 2 4E, A8/ E9 2 AR,
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Receptor Functionality Facility Media Facility Environmental Receptor
of buildings impacts
Indoor air *HVAC Atmosphere Boiler CO, emission,
1. Public quality HVAC Air pollution 3. Environment
Building Water Pre-water Water Sewage Water
2. Vulnerable |5 supply treatment Treatment pollution S| o,
Population ' & Chemical Material Solid & liquid Waste Soil o "‘,O\'
g supply storage material storage contamination a :
= 5]
ooo ‘S Heating, Boiler, Power Energy Boiler CO, emission, =
Lighting substation HVAC Air pollution
n fg Health Hospital “*RA, Fire oDs
check diagnosis **0ODS suppression emission

* HVAC : Heating, ventilation, and air conditioning
"™ RA :Radioactive
** 0ODS :Ozone depleting substances

Fig. 3. Classification of public building functionality and facilities for developing the climate resilience
diagnostic tool

sA=0] AAz] Aol Aot FFAS] ARgSe 2 A7oA AT ol & FFH=0l A& A3t
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SHA Eet. E3L =9 B¢ @ = wHstd sk Sk Al RS SHCE HAs] s MEE A
W& wHste] 3 £A9 e9o] A-HHAd 9de th oked, oA dobl 7|F Bu Y] AojE utgst
Agg < ek THtell 1Al 9 A =F #Hstel e of Jdo] AYHI, V|F A5 Al AAH, F
o AFHAY AZE e AstEd2 715 A Al A=A 5ol AL 5 =S WAFES 745
oF g2 HNAS ARAIA 2 & e A A o B3 V1% 35Y SAE A F83% AEESY
Y glow, 844 JF2 Hoke W 3sAERTH u o] Ad FE| HtgE 5 =R silon, 7% 85
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¢ EYed 52 4ol & St g 2 QuE Lz

o|9 Zol AAH 552 S5t AE Hvl E 7154 Mad AdeTe] 7P 2 542 DAY it
of ¥d 7|% S A AR FEESC] AHHL 2 A FITAEY 71548 AFSte AE E4E T
A @A 7o AR FESE A AAEAZ W, & AER F0E AT AEL 5k oloA S
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AGEFE T PALE V1T ARG FU] V1T R FUL g A% QS Sto] Y A g A

A ot FF3AEY 7ol FAIA 2 £ & AR s MAARNEC] G4 EEE 5 AEE 1oty
= o d
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Table 3. Example of constructing a sequence of inquiries to check climate resilience related to water supply

Inquiry order Intention to check Content of inquiry
| Climate risk ® Have you ever experienced water shortages for reasons such as drought and damage to
identification water supply facilities?

= Where is the tap water source?

Checking functionality = How much water is used in quarterly or yearly basis?
2 performance of building ® What is the amount of water demand in a contingency case such as water supply outage?
facility (Number of days needed to supply water x Number of users visit per day x Water usage
per person, in case of emergency)
3 Checking climate ® Does the water tank have enough capacity for supply in case of emergency? Is an
resilience emergency water supply plan established?

AT W] AdFEES2 2A 7|5 223 3d 4 358 847 2ad & =S otk & A3 A &
WA, 71T A, £ PR A, BA A% R A A A9E A8 A9 A A% £ A BAol 3
T, oldAEE AR, Z1E oA B AR, B W FE ZolHz &5 Ha BUF FES RV|5HA &L
Az B A A AF A FAR ERAAG. 2424 U 7 AuFBe] diste] FHolH WEAA 57 A
o) A% AL JIE GAL I DI 282D W/} WAL A HSA0R A4S Y4} 284,
2 A= Y FE 52 AYsta B, viEdr], 4 F Eaad, 35Y gade /‘Wﬂoi 71% 354 31
G, AR, AR, S, HAARAL, o vele] 28 4 Sick

FHiEAY, St EBAE, H7IE A-RAY, HMA .

A AP, BEAY B0 Bl gels g, 42 BE ER ES

FdAS 715 35 42 AT 35
M2 AsiA 5 48719 H4 F=S0] =250 7%
2l ARARERE A 7] FAlO 2A ERE 71E
5y By Ao Y2 V¥ IS U=
A3 9 34 Jg FEH QA4AERE I G AFYO]
Ao Ade oS ZREATE =
B gHor At fEom Iy &2 s
o= 71ARh.

e ol B2gA%0 A4 B4 9 7% 52 3
@ Aol o7, 7+ 47 PRU P W 5847} o
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Journal of Climate Change Research 2020, Vol. 11, No. 6-2



FHAAS 712 3= IS AT 33U= THET HY 693
F FFHEC] vl B & | FZTAE € HIAS AREANA wlH el A 71%
CR2 U Ao dAHE 71T #HE | HE & 5 Y& F71EA 7% a3 fiE] | PB g3 A
gadE Foh 7] 5te] 712 HRE FH|stA &Ik AR
g T3AE FFo] == - . AZo -
7],; ;Zﬂoﬂ QHls] Slat ma AgEE 715 gAaF0] dujste] FFAE] 4 7%
= = =T =2 25 A= ALR I 5
CR3 MHES Eoiolzly (i, U, HlE F9 H_ﬁ A% *{ g2tol|l Al AFsHor & 7] | P/B Elé_ﬂ A
22 A7 = 58 mostal fA5k Yerh? A
BT, [s]
GIl HFAZ AHE AJAG2 duplA? | . _ 7%
ol o N A AT AUENA F3AR] B 16 -
(General (ol=el, weoph, by, Wb, | o AZsly] 95t Mujgzo] 2HA Ll ’ sl A
= Al59 gk = 3 =71
informa-tion) | ool &) ° ° =T . A
2B == 5] 2 71A..
A8 S5l oot B | o) 22 24y 19 sme Ao aan .
(AE A9, AZ/dAAEH, F5A o 71%
A}, AR ko], AR TR _ ES
GI2 /2|51, |, A& + (_ (B A S )T B Ase Anskl FE P/B g ~EL S
%, FZ, FIEI9E, AT9H | AA
B4 10z =
FHAY g B V1% EY Adase
28 FH A9 B4 9 J3AF | gerl (BEH A Y o), 34 Al F9 .
_ _ 7%
- T BAA A BARE L | 825 99 7}~*é, AR o e 5ok s <
A4S ok HE E A AE, | Vb PRE AR AR U AE S R S ;ﬂ]
28, A4 B o1& A %OF Y+ B4 fof, 9HE HAF 4 -
A YA A7 F)
715
GSl1 F9 Ao &5, U3 71% Al TA [FAA] vt E A SO A P E]]:ﬂ s
(Green space) | 5°] J&=7}? gk = Qe QF TZho] FH YAH JET? Z—ltiﬂ
_ 71F
Gs A8 W 54 33 94 84 | HASY 715 g5 B HH 4 74 AT b gag S
22317 QTP 7152 e HA7F FES 2AE JeIh ;iﬂ
A= = 0] 5}3] 5
TRI1 EE AA =% A4 HFAZS ?ﬂh _Eﬂwﬂ _%31*;101 g 7%
(Trans } FA; AL FEIWN (RS0 ¥ 38 F P CEE] S
(HZn% HoA, ¥ 2 A=) | . i
portation) A 018 A AR 29l A
. . . . _ o 7%
. FA AL QRIS 2| A HOAS o5 % AU AT FRAE | arm s
59 o] golg AHAA}? d24do] grEo] Qe -
A
2. ™j7](Atmosphere)
. 7% &9
_ e o . Rl M
ik 71 AT 2 AL B3 AR 71% 388 B3 AR BIE CEE i a4
PED 1 saag | s
BOI1 B9 89} Hiepi? HHAE AHA diY 24 I 2 EHE 9% b =5 S
(Boiler) By &Y 852 SR AA i g3Fo] FuEo] YTk T
BO2 HAY PALA ojRE? RPALAZH B 5) FES] =Hol ek P/B 53t S
N = Z7|Ad A o= =
5”7]'— 7é‘r‘ T= T7] = U/\]—/E ] :TLH] oo] P/B :é_;‘_é_l_ A
803 HYHY ALg dmE? =o] A&7k
(EAESH S) S AHE AS davta o7 wES AARh E 714, S
(SOx, NOx, COx, VOC &3 & H| A A A

http://www.ekscc.re.kr



694 0|52 - 4Ly - 0|52
EGI o “ . .
Od A eEdr] Ag oR | AgA davta 7] WEe HAwR
(Emergency . = S
for) =? (SOx, NOx, COx, VOC £7 %)
general
BIAMA] Z|oFA|= AL A} % .10 O]
L SR o] et 2 gerey | A HHAS AEA 44 171 F3e A9 <
FE3 A t4et 29 §o] FuEo] gl
. vl ARsbE 271 2 | HARA HeAE AR o JY] 3RS 96 N
SYAZre? uE7 9 715Ad0] RAEL YTk
Y FEARS AysABE | _
Al g Ag quety M A8 FTAES AHT AUWE71LE
[¢) = =] = - =]
(Indoorair) 2L Rl A |8 &4 9 Tx FAE A% 22k Swef ek Ao S/A
= T
Aol et 1) o wpepaale. | T HEH
3. =(Water)
LS
k-3 % AF L AL TE AR 7% F=e B Ag ax
(S/A/T)
Nk g EIEE? AFAE AHEAES T &3] TR TS
T =] S -
ws1 ERgen A8 ~a4) 59 29 5ol o3 %EJ“ 398 el st <
> T
(Water Supply) | 0o g apgeren | BV9A B 3FE Sigk 27k Hel glovk
" SR Gx og 8% o, w5 39 AY)
HAA FopAE AR 84 FES 989
ws2 ArFd 71T B BgREr | S Yistel BFASe oital HUS ANl
SHslT YT
A 2z HAL S7bE A 2 59 7135 239} dAste] =2 &5
T T saT gal =
Ws3 i 2711.-100; s 01;;}9 29 5oz FoHE gAY} HaE YA A
chT | gES Bt oRolA T ek
WTI1 22=0] AT A9 S Alej9 %Ok AS 85 FwE fiotel B/
AR Aldo] Ui B {; eo | UM HAR AHEY BHL AN YL
(Water (HAAE | Uotd shetorES o]zg 23 g A1 A 1411 qq o A
treat-ment) | 25 AH&SH=A Fal) (tod B o T A B N,
Hi 8 330 4% 284 71FE TS o 3k)
w2 A2 A PP H7 B 9 4L o PAIA gEE g5 AHYA|
18] A2eh=r]? SR HES FHsA HelHa deTp A
oWl Aot A8 A Ashs mge | OHE AFACE A8A, HorAS A}%x}%
T T -
(Graound oz w 7HOA 9 ° A3t &5-THo] 7B EE A5k 29 59 S
os) e B9E hulst] FEa zum
e QTFO:
water) A5t AEH/E7E AMRFR? H0]9)=7
Hggol okl A™s Wate] | HBHLS 5T A5 §Y 5o A5 9
GW2 s =g, 1 /2L E 994 WA 91 #evt oFojA 1 S/A
Feet Y=A? =7t
w5 e e 2 w5 9 9ol 54 0%, EY 29 5 H5S T
wwi AQo] thal Helatale HA7IA =g A w5 A g ujzo] of
(Waste Water) | AR FojA1L =7t s
aste - _
R P EA (% Aeel B4 Ae] Ade) 29 e el
- HeAa Ad e sto] g4 ool 9ol diatel WHIAR)
T HFAS AR ALY At 75 AT
T R = - -
WW2 NIt 5ol 98 Fed A9E o] o] FET A

Ayeg Thorsh 2

FH7F 5o ek

Journal of Climate Change Research 2020, Vol.

11,

No. 6-2



FHOAE 715 3= SN 9fFt ZBUS FTET Y 695
ZokAl = AR o] H&XaE(8A I
s 312 g vl e | NS A8A Al ARHASEA 4%,
YW mepsn e x U9l o] A peAslel e | P | B4 | A
Rk Ade gusia det &3t
Apl= 1] A J
prE Y SR AN | Soraz en qu 2u9 o4 me A _
RWI i3] gHolstAl Q. . _ _ 5,
Rein water) | - Hp0r0 @I R e PB D s
ain water - FHEFTFTTEYTR - o= - = o
o o] e e g | ST SISl A3 elgelAw gk
w2 - 94 A4 EE 94882 | Y 33ABIN e e BAAA R | | 4RA |
ARt AFE 47 A 2 o) Fot 5o Fol o]l AT YT z
£2 A} (Material storage)
o |os | ase
_ . _ C aw 84 N
L NSAF A4 BE AR 1% 5% B AR AR omp | 25T | 8%
@A | /A
AZAGYL, Tor] atst BA | /1T 2aast AAse] gAHoE P
A% Aol (h 83 el the g°1 WAL B FHAS AR F1 2 -
_9_/\
VST gperetae Ao Hasleln 2R BFE o] e o
(Material ) x{x}mxl z= %‘_ﬂ' Zu]7} o] Qs P/E _—.?5‘, S
o) | ez A 9 ol (HEFA AH T 7154 BA4E 9% 5 A A
- RERsA) ol IPSC I )
7% 2l2aet AAso] IO By sleke
871 2 shefeliel Aol BHEE | g Lzo) waw A9 HoHAE AHBAY Fu
sk, g0l el Hashtn AT 27E ) 54
AR AP BHgs 5 = o A

MS2 ohe 9 2 9 98l SR EH7E Hof ATk P/E 3A, A/S
e (&7] B3 St T4 A SASE, T Bt
_ Eri = =Zz=2 g A 1)

HUEE ER R AL 5) e 200 fmed] §&. 54 28904 §

- vlebderd, fEuAE SR 2 e A = 47

W% Agae] 9Aet Aga | FMAE AE A9 HIE Agas
WMI A mlelsta e BARMA ZHollA Ager fIAIoA A3 54

2

(Waste - AR 9 A Jerp P/E X: Oﬂt; S/ A
Manage) - 94 89 ux] Atg $1A B, &4 41 74, A 2E 5 e

- ohfw mA §% A7)

7)o 2R} FoHAZ Abg Al Luta 72 A7t /1% ¢ 0E,

WM2 HiEekEy/EE) 2 AHe 23 5o o $HE FLE dvlsto] SES P 52 1/A
no}stAl Q.. =7t =ol =7k =4,
AgHyIRo] s QA | FHAF A4S A4 A WYE APt B o

WM3 H718 A9 X9t AL AR SHoA AR YA A AHs] B | pE e S/ A
Jejg shoksiAl e H1 9erh g
A4 W71z Fao wja HAHAE AHg Ade A H1EHE) 7%

(Q/279) 9 e gopsia e, | BlAT ol os) FHE B-E iu|ste g,
WM4 - A4 H7E EF 4 9y SE 7t Hp =T P T /A
@5, AL FY0E 5 AARGA d2H L H 7 §A ofR Y
- ARA YA B A7)

http://www.ekscc.re.kr



696 0ZS - 28X - 0|52
H712e ARee B3Ho Al B, Az
2 319 A= 1lols] d1=,
WMS | A7 S RS RSN | eng eusta A7 Bl Aefstesl B eua | 1A
5. ol A (Energy)
N EEE
5 U g = o S +=&A
S N5AE A4 B AR % sEe B A AR gra | ax
®BE) |
BALE | s
EEI 7% Frast o o 5o A
A% U W] 5 WA e | T oSe DAl S 5 AN zq,
(Electric X8 v} o] HAoIHE o HE Aot LSt B N S
.
energy) o 278 3] 98 2 2u7t ol A=A &
& ] 1] T =7 H 235} ZokAl=
Z‘l%LH%I—’F%Qi?JﬁHZJ';ﬂ ‘&%%E—&O]o Oﬂo]‘l‘%‘\l"l']glzﬂo :Z’:—}r\‘
EE2 i AgAe) A% A B WoE PAES P © | s
Al gig4ol Qe o zo
285 U7t =0} ek
ESI | @A A A7129S 9% Energy | F°HAS o1& AlA & /1% eladet mad EF3
(Energy | Storage System (ESS) 50| o8 | baARolA 715 H71ao] BRgt A40] P g2, s
supply) | 2% HAE -3 vpAdEYo] =71 | (BAL, RFY 5) FES 247 Hol JEIp z8 =
1 whd] x1=ad T3ly] = A 7l | 23] 99O E3] ] ==
ppp | R E SR I S AW R | 09 oA A8 Bt ek g sel | [ |
oUix) AME AAE sk Tl | B B Bol] 9ot wee Adsln e
6. 7|El ojA|(Others media)
TN
= N = - 84
Sk N5AZ AH B AR % sue B A AR oo e | e
B0 | ag9g | san
ke 3l 13 =
W B aste 7] 1 g | AT A HAH R W e
rat | S ol WA A oS AFA Tejs 24 e
i o T S5l QEkel B2 31y o5 2HE = e
Radio | 0 o e ) epg o | PO BT BTG S AR Fedt 26| e - s
active) HA2. =o} =712
o
: TS, A28 A4 84 5 47)
ACI | 294 dold 52 g9 WE7] 4 | 2EAR0 24 olojd 5L oY ¥E7) o
(Aircon& | B AFgojHLo AgA 9&% ttr Bl Yuf £57F AR | E EJ;JO S
chilling) | (X181 ielle] S0} 82 welelale.) | g Qb
FF1 Hshn SF=(Hal G ASoF N _ - -
o e e AR ST | gy gne g ews wagga || exs |
1re ) T =
G2 (Hal g 7IAT AFRE A 1 Q=T u} ¥
fighting) | (AHEA 917 B8 sporepapy | oo lon AT R AEEA @ At i
7. ¥8-%Z¥ 9 A|Z=(Education, Training& Institution)
N EEE
_ . ) ~ 58 M
Sk N5AZ A4 B AR % B2e B A 2B gra | ax
®BE) |
/ARG | (S/IAN)
ZokAl= AR A} "Wl ILILA]A] _‘9__@1 = _g_ A
Bl | ATast sine s o g | D00 TS FEAL £8 A A
P qo o 29 wul x g | T T AR = Rl 1ol Lr X 5
o | e T BT AR | e g wag gw s w gm Age o | TUE | WA
18 =71
eduction) Zoj2 T Qs
T, 3 5 A% e wd Ak A4 .
Lo | e ERe FM0R 44 | A B 4R R 0)5 Seo) Raa A
P QA A
CRIIL HoAE AgArel majE )7 gt 471 EH‘QLH;
S S o

Journal of Climate Change Research 2020, Vol. 11, No. 6-2



HOPIE 715 B2 SN2 AN BBAS NHET Y 697
HAE e BN 1% BEe 54
5 3B =z e =S o} | #e =S x|&517] 9t SIS
I3 71% 359 31 I¥ S A% | ¥Y 25 Z]_—‘ t7] 9%t Al=s ZA7F P/BJE A7 |
AEH AP W3 A vlesel AT oF BEAG ATl
$AHL Aeob
- Fo[AS ol8A1e] BHAGo] WYEo] &
oA T 299 ARSA oY | .
1E4 _ EE 2 AR AQlo] YEHES AxF 10}747} P A I
k9 = 3| ] ol
ol #7150 Aasn sezk | o LT
o), BERARS, 2% A8 A | AoAE A JF SEe S0E A
IES A 55 F18es dAsi e | 7IE B/ B9 Z5E0] 4V1Fes P/B AA A/l
- ol golA L SlErl?
43 ¥y &5 24 £ EAolH, A5 A 9 F9 &4 et IF= 4%
. ] ] ) 2 A4 5] 23] 3o A =7 A FHAA
=2H A 355e 992 Ye 7R AN nasie 24 Ans v g¥e g4 o] =
S, 33AUE, WO BRONL A5Y QAER AL ng any M% W Y2l 46, T4 84 2 3
g, A, AER ERoete] A9 F5 5 24T e mo) 40%, A5 T gFEo] §%= Xx|ske] AL Q4
t&9] Fig. 49t 2ot o, 559 =5 A= B 44 gojst AaHg 24 94 A GRS 29 917 EE%
FHZo] whgote] WiEEE APeHAT. IHIAN oz gepg Ano] Bl Mojse B At st
= 5 AR P8AE A FE2 AMS ST VR T zzAmo AT 7|54 9xE A0 /T Frd
ol 57%, TFE A IF HH FEo] 25%, B T

| 5ol 18%2, HoE
e A0z et ol2e ¥ A9 £} HoHES
T BB FAE FAYOR 7] o i H

57%

25% 18%

P : Vulnerable population
B : Public building
E : Environment

34 842 dofstely] R Jrjdoz 1 47} 5
S uehgon], 9 Wao] wek QgAY A9 Al B
7o) Mg Bt

46%

40%
8%

S : System
A Agent
[ : Institution

Fig. 4. Analysis result of (climate resilience) check items in the diagnostic tool according to the receptors and
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