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An Analysis on the Spatial Pattemns of Heat Wave Vulnerable Areas and
Adaptive Capacity Vulnerable Areas in Seoul

o™ - AT - Y™
Choi, Ye Seul - Kim, Jae Won - Lim, Up

Abstract

With more than 10 million inhabitants, in particular, Seoul, the capital of Korea, has
already experienced a number of severe heat wave. To alleviate the potential impacts of heat
wave and the wulnerability to heat wave, policy-makers have generally considered the option
of heat wave strategies containing adaptation elements. From the perspective of sustainable
planning for adaptation to heat wave, the objective of this study is to identify the elements
of vulnerability and assess heat wave-vulnerability at the dong level. This study also performs
an exploratory investigation of the spatial pattern of vulnerable areas in Seoul to heat wave
by applying exploratory spatial data analysis. Then this study attempts to select areas with
the relatively highest and lowest level of adaptive capacity to heat wave based on an
framework of climate change vulnerability assessment. In our analysis, the adaptive capacity is
the relatively highest for Seongsan-2-dong in Mapo and the relatively lowest for
Changsin-3-dong in Jongno. This study sheds additional light on the spatial patterns of heat
wave-vulnerability and the relationship between adaptive capacity and heat wave.
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715383} & S(adaptation)Ol2h= & 71K SHOIA]
=050} fith ARk= 7I1SHSIE QIst eFE9IEo
thSat7] flato] 71&Hs}H $aol A0le BT
VA = thEolH, £AK= 7I5slEN U 71E
HelE Q15 Fooll AMRFOR thHlstaAt Sk

g gnsit). FZole SAEA AdA, 2
AZIA HiERE S8 S8t 71FHs s FEet
ORE= J|FHSIR Qlst EHQl Faks LAl
= ol AP 71 mi2ol, Welehks 7180 A
Sol= sHE Zslete 89 8 % ojdo] nj
f B WRE AAEI QJACKIPCC, 2007
Solomon et al, 2009; Heinrichs et al, 2013). %
glUeolA e 71E s |aof thS3l7] I8 2010
| TRIRE =71 &HsESThE(2011~2015)) &
Sk, o8 8 -BE6l] 20158 TH|2R =
7P| HEIE 213 (2016~2020)) & UHEIOEM,
ZA), A8, 8 § 7 BEE tisdE AAlst
71583} Fobde BUIel] 71EWHEt F oS |
A FALIE BolstalAr shch

71:0IHO] 1o} ESMIAO] FOIK|HA TS
EAIZt He A2 ZE ABou Yo 5Yst 1]
si7t Wlsk= Z10] ohlet ETiA-ASIA-SHEE
BES 7] 4SAE0F 0I5 §F%K} 53], 7
FHs} FAIB0 Tlei7t FEETEs Z0ITHAIAY
Z 9], 2013; B8 9], 2013). o ARSI}
HIAES Folst SExA0) Halo] 7]Ssio]
TSt ASIZAIE th8io] REalo] 1lai7t 7158
F e Jue 7IFHs FSeE el
Ao, ool =9 B FRof, WIZSHA Bl of
QIZEZR}, ARIZAIR K917t B FHo] EHErt
(Ooud 2, 2014; U=TH-HD, 2014). A=
2014 ZEdEEEo] [EQ ] 2FEg Al
AA 2 AZE ol o w2l F2 PRt
EALQ], OFRIZEAL THIASKOAA 2HESt
SAE0] A LIERITE

88 | IEE, HS3A 7= (2018)

T V1] #st FR T E9A
(Intergovernmental Panel on Climate Change, O]
5t IPCO)= 71FHSlE QIS S SolA] ¢
of F=E5tal Utk IPCCO] RCP(Representative
Concentration Pathways) AJLE]Q0] W=H gk
100617 Al20] BHREE= oF 28T Frlohl, £
Zluzie] 22 ol Adloks F 4T7 453 A
OF o&shal Atk ARE AMEAl= IUE9] &
ASHE QIS ZAIGH §i4 o= Qlol ¢ 7]
29| 45, FQYs IV 2EFER 3y St
S FEE o dde ol At 7Y
Ho| 7IMAE R mWEH, A 106t A
SA19] EQASE= 2016W0] 2492 71 BRC
M, F2E T8 2016W0] 2012¢0] oJo] =
RZ £ 366TE 7ISSIYCE 0|9} HEO Al
A9 F 5E7 BEE 2FFSIRR= 2016E0]
170802 oJF 2014 399, 2015\ 500l HIsH
50 2192 UEKICE 0|9t 22 S8
IPCCE HIESH =uQ] 71& I #oA & FH
7SS FHi Z2 VIFHERR Qg 714oHo|
thSsl7l fisto] & Achet meiAlcizE Z|eistA
E 7100 ot ulelE A4Sk + Ue AS
Qe 5 o o] Algete ZEsSi

T 2 234 dovisEe 7IeHEiE Qg 9
ol thsg + A= 7IFEs B8 Tl 594
S QUAlsl, olF FA SEutgolx F= vidst
7] Al&CHAdger, 2001; Grothmann and Patt,
2005; Smit and Wandel, 2006; Hayhoe et al,
2010; Kitiila and Dowling, 2010; Heinrichs et
al, 2013; Aylett, 2015; Chu et al, 2017). SHX|2H
I Y ATEQ URES ods] Fokdwe
"rket=dl XAl on, HadEke ssks
ATES HSsY Mol 7 Qs XY F,

S50 HtFoR JF W X|90] ofd 7]
s} FoKHol tioto] X&sy g FEke
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sHoial o] HSsY ol 71 EQst XY
o= gz [k +8o] Atz olFoix|1l AA] &
oh et 59 ASER9 8 3 FHo) 4
510 FQ FHAA9 IHH E2E BAetal, F
H HSE IWAR +Hol 9 KSsEol A
Aoz F|oRt X|9E mefsh= Z0] FAHDH Al
Bt IANE T Ak

2. 7o 54

H A= Q0] FE310] [PCCO] 7|15 F
ord B7t Hdg HIZgORE MEAl dFE0 thist
o] Z FKYS TE31T, Yo et HSs
Ho| AThEoR U2 WS nlolpiozn g5
ZH FSsY TS At TA ASH Woke 2
Ash) SISt 71x4E AAlsksdl FX0] Utk
TAROR ViFHslo] tigt 28, UAE, &
58 59 715Hs} Ford WUt 71Eo) uet
A FHRY SEF/IRFS 755101 AMSAl FF
Y ¢ Fode Hrlehy, BN IKIEEY
(exploratory spatial data analysis)®] S8 Eal
MEAl W 2 FRIY9 I siEe AEF
OF HAIGIIA} B} E=3 7|53 F|ord ¥t
71E ke AgsHo £Ee T 88y
Y F, 7IELEY WA £FES 52 UM

S8 B #F=ES0 HiEl AtFoR 1
PSS ulofstal ASsy A Hinl #4
Sh= Ag BERE St

3. 7ol ¥ A e

H 3= Mg AEE S 71$Hg) F9F
A B EEE A, 71FwE(climate

exposure), Y1 (sensitivity), &S5% (adaptive
capacity) & 71$WHs}t FoFY HWIIQAH WHKE

ZAF B AHSITE 2 AN AFE HEER
AR B8 AIBIEAIE HeES Egelal Q0]
71&s8t Fobd B EEe FHHo] 7R TR
X E4g Higsith 2 dqloie 2015W TIE
MeAl d8s 71EeE SARESE 755l 8d
S FEOA Am 50| o 4% T+ WelE
FIgtelo] oig ol SYSH gt F8olo] Aklst
Ch Z BIlQ4A WH40] #FSKstandardization)
EY Flord-e=d A3 2y
(Vulnerability-Resilience Indicator model; VRI)
2 28% 7IEXIE FojgosEN £ Fdd A
T S AKESITL

OlF AEEE =9 F¥Y X Fholl IRER
A Z2779 GeoDaS EEFTH B IKIEEY
7IME H8slo] =Y FIHO W™ it
(spatial effects)& &AJ5kal, Moran AFIE B
LISA HAIEE Sall 5Y FoPdo] 37 A
TEE BASITE 201569 712, EGYS 89 7]
& AtaE IPCCO| 7I1FHSIALR]R RCP 858 Bt
Fslo] ASAl s UfIR BAE 71AE9
THMSEHAl 718 7)5Hst A BARTA &}
TE 8oty 2 Ay X SAKRY 3
4 3 TR0 = A8 IKHEo] Hit &
WHog £yl oldE + Us K HRI=A
KEA] 4247 FREES FF5IRACHFigure 1)).

I 7] oj2% 7|t
1 7|FHs} Fopd 2 HEE He
FloFd(vulnerability) 2 A2 OHH, ApHxfs] W

I, MY Rol 59 AFoM F2 =9Eoigk

© 7idolc). SRR F29] 71SHHSN0| el &
T fEHE 2ok 4+ Qe FEE i WE B
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of Izl MEfAZ} FHs QIFS TS AR /A
o] FFHe 71FHst G2 AFAQl Folzt
E 4 ArkAsd, 2013). olo] we} 7|1$Hst o
T BollXE FOFY Jigeg AFoskle =97t
IR O Lot thEA O IPCC(2007)

of w=HW, 7|1EWHgE FoMd(climate change
vulnerability)2  AJAEO0] 71&HE (climate

variability)OlL} S8t 7% (extremes)ofl OJal WY
gt Hafo] WEs Ar T giFE ¢ Q= 3k

g 9nishy] wjRo] 71&Hs}E FOFEE AIAHO]
LEE VIFHse) 84, 2 2 &9 §@A 7]
FHSlo] gt WAE, BSs¥9 $ez olsie

T ACHA] D).

71593} H okA
=a*7| F e+ UNAE-c*H Y
Al DOA 712ES AIAHO] 7120} HE
A0l L85 ARE, e 718 3 =3
o olai AlAgo] Heks Bi= Ao, HSs
2 AIAHO] 7|1EHEN SRR E HIESH
o] TAEQI TeiE estoly Ol 7IglE E85
At thAleh= F%E QUISHHIPCC, 2007). oA
o, 7|1Eeslo] thst &1 Ut 52 39
g AIAEQ A&s=0] ROl 1 AIAE] Y
SHSE FoPde Wria #Ui + oy, g

A D

1) Jongno 2
(6) Dongdaemun (7)
(11) Nowon (12)
(16) Gangseo 17)
(21) Gwanak (22)

Jung 3)
Jungnang 8)
Eunpyeong  (13)
Guro (18)
Seocho (23)

Yongsan (4) Seongdong (50 Gwangjin
Seongbuk  (9) Gangbuk (10)  Dobong
Seodaemun (14) Mapo (15) Yangcheon
Geumcheon (19) Yeongdeungpo (20) Dongjak
Gangnam  (24) Songpa (25) Gangdong

Figure 1. 424 dongs in 25 districts of Seoul metropolitan area in 2015
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AlZES] HEEY Fot 12 F0l= O A"
2 7|158skE QIst A mlshE ASAIZIZ] ™
2ol iy AlAE9] 71&Hs) Fokde A Wrt
11 2 4 QItHLim et al, 2005).

7\SHSIE Q15 QI¥9] vt AXHA] F2E
B Fi= 71BHs FHASOIA T I3 B
SHAl mleih sty QAth oA el 7St
Forde HE ABolA 5Ye +ECE LR
Zlo] ORLH, 7|32 QIgh Hlale= oo thed
ETIR, AlSE, 888 Algo] BES X191t 712
Halo] thalshal slEshs ASsEo] BEs AS
oAl O IA UekE & Ath=s ZoltHaxlE ¢,
2013; HFAT 9, 2013). 71&WE} FoFAZ]
£ AR ook 71Fo) wet g2l & Qe
L} YR OZ ofs, FofQl, =01 59 MESY
FHAE ol MAES, olFH, Yl 59 Al
ZFog NgEEl Forst ARBIZAIE FOHAISTIA
T Zgetal ArhErET 9, 2013). fELke: &
ZHEASEAE(2011~2020) @ SAEAHE; A
152EFE & AZalsle) gstRAl S)ollA ol
o], 101, QKR ofe] 22X} LSS B2 VI
Wl QIAAE T FopEoR ERShl Utk

olst 7|58} FoHASS AZMEL 71EH
3, 71do o2 89 FdK tigt F§2Y
BE 40 msiol g + A= AEIZAE
sY0] BEs] mig2o] 7|FHslE QIst Hlshol
O Foeital & & Aot SYs Wolx 7%
Hl FoK|Ye 7|Ssiol AFEOZ Fokstal,
TR, METE, JgAld 59| ABIENE 7]
dto] HIoKSH Blofl 7|&Hsk2 QIst mlshofl thist o
S-E5580] BESH X9g AFsHASA ¢,
2010). oA, 71&Hst FoK|He FBA A9,
3¢ 2 =X S0 tist F2Ho] Bojxle= S Al
o] XIgH 54 Qo= =2 opEE, =& 4
sk A 5 FA §Zo] dalal, 71EHsiol

it g F20] olgal oks, =9I, ol¥Ix} S
Ol5d0] W 7|28s} FAS0] T AFshe
AHg Anjshz ZACz ofsid 4 ATk

2. 7|1FHst Fopd @7t A 7|1¥H} HE
Y A A7 SY

1 &8¢ 71dsle] 3 9 FordE #Ulohs
e 7IEQ 28 ARE HiEOR 4,
PRl pdYe Sa d A+ E #AQ 7|
SIZ A% & $ES oS5k vl 71F Az
RF Hoks 20| FE OFMHASE 9,
2013; ARE @), 2012). ol$t WS 7|3}
A3e Qg A tiEe nidsh=t {01 T8t
A ZAE MSshe Q8 ggs sk 25
HoZE= 7|¥H3L Fovd Hdol Wistal e
Aol UikiE AslEReE §8E8e Siol iy
SIA] &t Blo] a8 Ao Htt SAEOR HE
g & A= 7IFHE O Ayt gRie s-chs
tlol SHAIE AdCh olst §AE Hidolo] F2

9] ATFEL Flobdol FEe miR= QRIoR 7
FHQ BY Qo FHoz XY9| B4, AHd

A &1 #EE vPIEEQ E4g uEshl At
= oA Hot IELACHL & 5 Ak
71283} Ford B|rio] WRETA L 27100 7
FHslo] HEA dgkg Fo7] flgt A 2 &S
B 59 gEEIE |l A uiRe 4e
PIE FsP) I8t FHY "It d+ Sol HERITH
H F|Zol= OlSIZAIRIES FOIE S8 SEE)
(environmental justice), BS(equality) & A
FHoA9] 71888t ASEME FHoks 582
2 Wgkstal Qrkikeme, 2003). S5 2O 55
£ 84 9o duiFer ¢ & 1tiE ¥ 7t
540] 2 JUS0| Aideis &8 AEHA Y
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ol sl 1, &4 =71 E= 450] AL
0] BE AlgEol thst Z&s theet g4 olE9)
Folo)l ZQHE ZAXoIUOM (Bass, 1998; Ikeme,
2003), OI50] A= EJ¥shal, BEst A4S Al
ABtoEMN etF HIEx #ejol Z&SH Bl 7}
E20= RY8Kinjustice)2 AAHsh=t] F& 0]
ACt

oligt SE0IA 2 343 E7lehs 71%Hs}
o] ggkt Qlglo] BA] SapsQl 71eHeE HSH
2 $EES QI8 =9 TS AEH o7 o]FRoK| 1
AL 71FAHS0| N o)Fsk= 2ol "‘@E 5
AE F7 0‘1'?‘—-1-} gde, Fe] 7|gHet Ays
2 A9 HSsy s Bl 7IFHgE 9_?_
1siE ?:H:/\]?]-‘E dgog yopal JAridlsd
Ql, 2010; R4 2, 2015). Y¥HoZ 7S}
HSoEt AAl 2 dFELE= 7IFHSIE Qg 9
ge Faslelal 7IglE Fdiskchs 71$He tig
Aok OJnlohH, 7|2WHg NS 7|SHSIRE
QISH Aol ALE BXOE oh= J30A
He #ERFECR Fog + JArhESE 9,
2012). U= 19924 Hebd 2ok AZE
7123} §ofol 1993ERE Fojgt AS AlFeR
7|23} thE °]94§]§ Tsta 71eHst o
SSERE okl AIATOZA 71FHs]
tEsi= h:aa 7120] oLl AFFORE= A
3R 7=wHst §oF thE8Eatha)(2005~2007)0] O]
ZgiAol 71&Hst H39] Hge Ao Ag vt
dsl7] AlERrhl 8 & ArkEsE 9, 2012
Ol=Af €I, 2013).

71508 HESEY go] Ao I AFE0]
FESHE g2 7|FHgE QIS g8 IE ¢
of A A7HQ1 oA LERLAIEL olof the-

Sol= FH9) Fe 25l8 Z&H(local) +F
oflA] HIHHSEA olutal RACK= ZIOITh TIA] Ll
7128510 dgfos UaE = = SYT =

92 | "IEAE, HS3H 7= (2018)

AR 729 HadRete =7t 6i9 99l R
o] &g ool weh At} AolskA UeRd &
Q7] wiEol(Bicknell et al, 2009), SXEQ1 &3]
olE Qsiil= olg AY9 S8 st FoF
A BAg HigeR XY #EA JNEdde +
Hok= Zl0] Foldrt &E@sitl & = At}
(Tompkins and Adger, 2004; Adger et al, 2005;
Norman, 2009; Hamin et al,, 2014).

ol2t TASHA F2 7|$HE} A T 'é'i—%

2 HHATES SHIE Hst Uittes B4 5
AE FZEH(place-based approach)S ROt ‘ﬁ_H:}
(Adger and Kelly, 1999; Turner et al, 2003;
Wilbanks, 2003; Cutter et al, 2008; ZSH 9,
2013). 1 ¢ V=g the tiEle AEFCe
2 FEE ojdyr] o & S0l 50 AU
=e, 0]‘“ 71E9] 7|FHs} tiS tiEo] F2 =
7t FF, A9 B FYF FFEA OJFolA
-r@l—} ol oA MY AE E7] ofg
F7180] BS6lo] Agg AAZ oldsk= o
A0} QoA HiRlEE 59 oEgs A1
A7 EOILHZAEH 9, 2013). =7l olal F
T50 2 ASHQ oiga ITABS FE 5
FO=E O|FojFCeH, & oA HEtidat 7so
AESH 5ol v % FHo] 5, ol AN, &
A g1t FH9] BSH 59 BAE oISt

olof] mz} FZol= 7|2Hst ASthEe] gt
olgdoll Aol =7} kel TRl TAl ¥ R|Ye
gol=s AER F= AIERE oM FEE
Z0] afg A% OINZARIES] UZ(needs)&
dHeial 71E A9 EAlEE He 4= Q0] &

0{

43t g3 FHOA Ert HEE Zolks F
o) REFOT A= Utk 718Ws) e

AoJSt [PCC(2007) H8H FAFE0laL F7IFQl 7|1%
3l ZFosA STAYdEE Q8 o8 &
Stz EiSh v Itk OlE2 7|FHelzE Q%
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£9| Lk, 1AE, H&8sd 80| AYo] 71 9
o] w} e PAe BY 5 Q7] miFo] 71E
Hel ASAH =5t Ao uriE 54 &, A2
& HEA(geographical variability)S J1#gH Aa
SHA F2PE ol E94s AT

o A3 X2 U 2MYY

1L 59 #HY48 B7t2¥ €4

29 Ford Hrk= ojmst R4S Sdl ol
FOIRE=7E QA AEE niet Zo] 7|ZHst FHof
A AHge 71EHskele o AE Aol thst A
Aat XY AR WA AIAES SEEQ BAIZ
2 4 QrHKelly and Adger, 2000; Fiissel and
Klein, 2006). TIA] Tall, 7|2Hslol] W} &0
s R¥jo] 710 video] weh JAE Fggkog
LEERHA Ea1, R9o] ZHKIAL Q= A&sHol o
ot ZBHQ A9 71FHst Fokdo] AFHrt
(IPCC, 2007). IPCC(2007)7} AMAISH Fop B71Q
A WA QA0 JERES 8T TR, 49F,
e A5, HE 89 7IPHSIRE Qs dde
2ghet= Jfde= olig + RUtHFissel and
Klein, 2006). & HE Q401 VIO AL, AlA
Ho] UiATT} w2 Aol 7IFHsil thst Al
Ao] BSshs At &7] wiEo] Y17t ot

T HelsiE g dEe de A8 3EE +
At AH o= AlAHO] 71 widTo] Jeke
OXE @42 AY0] 71 AL, ZA), 23 3
X, A8 FAES vIE ATHINZ-USIA,
2009). ORI @401 MSsHL 7|FHlE Qg
FYO=HE duht wWEA Aol A\
A=AIE LIEER 7|23 Qlst ulsiE &ts}
AZl= Eol 71008 & U= A9 =AMlE,
CelEs, Q-84 % #d A2 gt &2
d &8 XEd Q480 NHECKSmit and
Pilifosova, 2001; Adger, 2003; Grothmann and
Patt, 2005; Heinrichs et al, 2013; Huang et al,
2013; Cheng et al, 2017; Carter, 2018). 941 7]
Sl Fobd Hrlo] tigt TS0 =0&
HiEgoZ AZs £ FHo] B7t E2 (Figure
2%} &t

2. d7ol xtz U FYX|E 74

g g7 20158 7IE 7IREE A% S®
Bt Hg8e 7&EoP| flol AdATE HigeR
(Table 1)9] W&} Zo] 7|FHst Fopd B
a0 71RLE, vk, ASsY 20 tiEt 54
RFESA) = 71983 AABITE & AolA
g8 NFES FARCR AmKEY, 2o gt
1geES UE + fl= SEAEE B 9

TS
Climate Exposure e
v - S 98
Potential Impact \
. P T R ST ﬂ qg
'.’_'Z.I.E b/ Vulnerability -
Sensitivity ye
Adaptive Capacity

Figure 2. A framework for assessing the vulnerability to climate change
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(2017) B9 ATE TGl 2014 7)AFEOA]
RIS TAS5HEAl 7 7|20sH 84 AR
A W 2011-2020 FEA7I2(SE), 2011-2040
EZNoI(E), 2011-2040 STjoRIF(EW) Al

FEAJHG RCP AILIZIQE 7|RIOR AEA| #Es
TRZ BAE 2100671K19) 712, 28 I8 7
Zof thet migf MY WEe "al U=, B A
oA RCP 858 FAIZ 247127} HiEE:=

& 83Kl TMESSEAl 7 72Es gl ER)E VIECE BASKIL JIFLES UEhle
Table 1. Measurement indicators and data sources
The spatial
Category Measurement indicator unit of Data source
observation
* A Report on Climate Change across
¢ 2011-2020 daily mean temperature * Dong Gu in Seoul (Korea Meteorological
Administration, 2014)
Climate [+ 2011-2040 the number of days with heat * A Report on Climate Change across
ex Dong Gu in Seoul (Korea Meteorological
posure waves . .
Administration, 2014)
¢ 2011-2040 the number of days with T A Rf-:port on Climate Change aFross
tropical nights * Dong Gu in Seoul (Korea Meteorological
pical g Administration, 2014)
’ Z?eﬁsp roportion of population over the age |, Dong * The Statistics of Dong (Seoul, 2015)
» The proportion of recipient households of
receiving National Basic Livelihood Security |* Dong * The Statistics of Dong (Seoul, 2015)
Act_benefits
» The proportion of recipients of receiving
National Basic Livelihood Security Act * Dong ¢ The Statistics of Dong (Seoul, 2015)
Sensitivi benefits
ensitmity[S The proportion of low-income elders » Dong » The Statistics of Dong (Seoul, 2015)
' ::Len:ropomon of the elderly who lives Dong * The Statistics of Dong (Seoul, 2015)
* Youth dependency ratio * Dong * The Statistics of Dong (Seoul, 2015)
« Old dependency ratio * Dong » The Statistics of Dong (Seoul, 2015)
* The number of micro start-up business * Dong * The Statistics of Dong (Seoul, 2015)
* Population density * Dong » The Statistics of Dong (Seoul, 2015)
* The proportion of disabled people * Dong * The Statistics of Dong (Seoul, 2015)
* Heat Wave Shelter Service across
* Heat wave rest areas * Dong Gu in Seoul (Ministry of the
Interior and Safety, 2015)
* The number of leisure facilities for the Gu « The Statistics of Seoul (Seoul, 2015)
Adaptive elderly - —
capacity * The number of public health centers * Dong » The Statistics of Dong (Seoul, 2015)
* The number of beds in hospitals * Dong » The Statistics of Dong (Seoul, 2015)
* The proportion of medical service * Dong * The Statistics of Dong (Seoul, 2015)
personnels
* Green areas * Gu » The Statistics of Dong (Seoul, 2015)
94 | TIEAE, ®S3H 7= (2018)
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RFE 7ol o= BEo YFHEE 7KL YA
g &4ok= a8Hls iKCronbach’s alpha) gt
£ 079202 e} FAXEE 7 AL e
S Z20F UERITE

E A7 V1% 97 A=l 9sf R<o] ¥
JoO| +FS FFok= UALE 8o Flsio
Ao AIBIEAIA UALE tEE ¢ A= AR
52 MBI v 21(2017)9] A ZHol
oSt DIZ=0r RiE K32 ZHof FoFst T 14
Ml oJa} Ql9tr, T 65A1 Ol Q1 ZEAMES
HAHIE 52 AAGIACEL SHLolAl= Garssen et
al.(2005), Johnson et al.(2005), Hajat et al.(2007),
Wolf and McGregor(2013) 59 977} ZEXC
Z U 654 ol QTF-E Zo thst A &
BARZ AAISH v ASM, Klinenberg(2003),
Michelozzi et al.(2005), Fouillet et al.(2006) S9)
As AASLQ, 7RNESEAL Foidl 51
Zo] ARBIBAECRE Forst AS R AIRIE 1Y
b w2 AE delE SEXEE JIH6H0F g
& 275Kk

APALE HIFOR 2 A= S¢o] oist T
4-E 588 ¢ U= NE2 7|15HS FHAS
£ st T 654 ol QIFHIE(EE), =Y
Zea/lhHigEy),  SWEesaiHIEEY),
RAELRMIEEY), SARMEEE), fFUR
H|(EH), ERH|(EE), HASGAIY AR
), ITUE(EE), FoQlsHigEE) o2
eI FERE= T 15~6441 Q15 Thst
T 0~14A41 Q0] WiEHIE LFERAD, LHRAH]
= U 15~644] Q1o thh Tk 6541 OJAF Q129
HEHIE UERICE oJ9t Zo] TidTek=s Q1
F 10709 X EE FHERCH, ol RE #
E9 a2nt5 Uu} g 08538% LIERT SHA
HE T UE gTJYe e =2 208 UEkt
=3

NEAEE Q191 Agsye 59 I 71fEw
UATE Qg HgmQl gaks S5l = e 5
e LERE o] FuiQ] AdATES FHO
thet X190l HSsHol Aol 95 R =A| A4,
=A9] £9de ZXoigton, ol UEhd &
= AEE 98 S398/1¢ % 98y =,
=AEE, Z 5= 52 AAIGH HE JAekEFA 2],
2017; Sternberg, 2003; Smit and Wandel, 2006;
Heinrichs et al, 2013; Araya-Munoz et al,
2016). 2 AFoME AR FEEE w6t
FrofideEt 2ol Zofl thist Aol AZA A
Ss8e e &+ e AEE FHEeE 1Y
Skt ol HiEgoR B d7:= N85 &4
AEE FHE 1g & A= FOLHEE HiXxst
of Bax £, JFQHHIE 39| AR -EA RE,
3, ok B9 wA] FEOE FHEI0 L5
o, Og-BA RES FEHAGEEY), 01017}
EAAEEE), HAs W HARA (ESH), 84
FE), ARYHIEEE)S Ol&aIaH, =X
HES sAHRE) KRS E83IItE ASAl
4 Frflde:s dEERA MESske Ale
Al 7 REQIEHE o8 ARE 8o,
AEE, LAEAME} 22 kXA, SAREA
59 FUAH, RXs)E 52 =6kl Atk F 6
Aol FENEE e HSsHe 4% A&8HS
b 710l 040809 @S HO| 7|1R:-E3 UiAT
of Hisl dtiEles SEAEE T AEEe B
A0F UERIAIT Ol HEsY0| 7|8kE, U
Zxol| Hish ATBAF Wde & A= SENEE
g e UFaL QU] g ZieE wehdr)

(Table DO 75& 2} BE W NS IS
Fog ¢ T 7|t A%y A2 SHH
of AktEl=d], 2 FERFES0] AR U8 F3
HRIE 7KIe Bl 8 BE oA Shte] Kl
YOE Stloh= Mol FOE 7I1ed Eart A

Journal of Korea Planning Association Vol.53 No.7 (2018) | 95



Hols - AN -

o

.} oA, F&sd BE U RoQidse 39
Ar2 SFEE WE, SAHEe Wy g9l
m?OR ZFLY] fhEo] AZ U SIS 7}
e AR #FEE U2 agsplols #2217 A
.} meth B s AR OE 9ok S8E
AF #e Z Heo gt EEERE g88919
FFESIL (A 29 VRI HEE 28310 7EEA]
§ Hojgtozy B Fokd A4 e sk
=3

VRI
imate EZL‘pos:'re+Sensttmty + Adaptive Capacity

2
A 2

Moss et al.(2001), $718-ZQ101(2008), &dA
Q(2013) S92 AolA E8E (2] 2)Q VRIO]
Nl 7|2E Aot U3 Aols A8s
AeHOE W2 7ESXE Rojshl RUed os
(Figure 2)& dIHet 232 & 4= A} (Figure
20X 71E-E3 NAEI} SRR A ggke
IR a1, FAE e FSsyat AR FYd
& Z%57| wiFolth YREOR VRIOAE B
Holgl= 7ide Egletal 7] ufi2ol 7|1$E1}
TATo] S(-)9 BsE Hojstil, HAgsyo] &
(He HSE Foslo], FFHo] 5 VRIY
0] Zoli= A & ATt SHATE 2 Aol
A FoFd 7hd Aol =8e Fil 71EeE0
Udzol 29 BE, H&sdo| 3(-)Q Fs&
Hojsl7] mi2ol, HEFOR LFgE A= ol =
A Fkga HHO TJAE JHKA "tk FEg
FEg ggrt Ark

3. B9 M x40 BN @ 31X
=] 20K xl40] B

b ol RS B

96 | "IEHE, XA 7= (2018)
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S0 I dElg 7lsshal Adshs ©l o
A BZVE wigo] 48t ZIQIK] ORLIH [FAFSH ¥
g2 7K 90| FTE R dugl HEs o
Aotal JA=AE BMeh] st BAEHoltt. 1
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Figure 3. Spatial pattern of heat wave vulnerability index in Seoul
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Figure 4. Spatial clustering pattern of heat wave vulnerability index in Seoul
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Table 2. The top 20 dongs of differences between ESC ranking and EC ranking

) ] ESC ' ES Changes in
Ranking The top 20 dongs ESC index : ES index : rankings
ranking ranking (ESC-ES)

1 Mapo-gu Seongsan-2-dong -0.4004 391 0.3543 83 308
2 Dongdaemun-gu Yongsin-dong -0.1238 292 0.8911 13 279
3 Yeongdeungpo-gu | Yeongdeungpo-dong | -0.1265 293 0.8817 15 278
3 Songpa-gu Pungnap-2-dong -1.0442 421 0.1885 143 278
5 Seocho-gu Banpo-4-dong -0.5698 407 0.2116 137 270
6 Gangnam-gu Dogok-1-dong -0.3154 366 0.2760 110 256
7 Guro-gu Guro-5-dong -0.5939 410 0.1671 157 253
8 Guro-gu Guro-2-dong -0.4627 397 0.1764 149 248
9 Yeongdeungpo-gu Dangsan-1-dong -0.0976 277 0.5333 33 244
10 Yeongdeungpo-gu Darim-1-dong -0.4415 393 0.1750 151 242
11 Yeongdeungpo-gu Mullae-dong -0.1112 283 04529 51 232
12 Gangdong-gu Gil-dong -0.5056 402 0.1173 179 223
13 Guro-gu Gocheok-2-dong -0.1659 312 0.2943 105 207
13 Jongno-gu Gyonam-dong -0.1862 319 0.2759 112 207
13 Gangseo-gu Hwagok-1-dong -0.3558 378 0.1421 171 207
16 Guro-gu Gaebong-1-dong -0.3229 370 0.1421 170 200
17 Gangnam-gu Samsung-1-dong -0.1978 326 0.2288 128 198
18 Seocho-gu Seocho-2-dong -0.0611 263 0.3716 77 186
19 Nowon-gu Wolgye-3-dong -0.3019 359 0.1281 175 184
19 Dongdaemun-gu Heogi-dong -0.4439 394 0.0364 210 184

* ESC: Average(Average(Climate Exposure, Sensitivity), Adaptive Capacity)

** ES: Average(Climate Exposure, Sensitivity)

Table 3. The bottom 20 dongs of differences between ESC ranking and EC ranking

_ _ ESC i ES Changes in

Ranking The bottom 20 dongs ESC index ranking ES index ranking Zgél_régg
1 Jongno-gu Changsin-3-dong 0.2646 86 -0.3605 352 -266
2 Jung-gu Jangchung-dong 0.2216 106 -0.4487 368 -262
3 Jung-gu Donghwa-dong 0.3781 <4 -0.1599 301 -257
4 Jongno-gu Hyehwa-dong 0.3259 68 -0.2261 323 -255
5 Jongno-gu Samcheong-dong 0.2195 107 -0.3553 351 -244
6 Jongno-gu Gahoe-dong 0.3656 51 -0.1460 291 -240
7 Gwanak-gu Sinsa-dong 0.2752 82 -0.2059 315 -233
8 Jongno-gu Sajik-dong 0.3834 40 -0.0762 263 -223
8 Jung-gu Dasan-dong 0.379 43 -0.0849 266 -223
10 Gwanak-gu Sinwon-dong 0.2589 91 -0.1926 310 -219
11 Gwanak-gu Jowon-dong 0.2544 93 -0.1569 296 -203
12 Gwanak-gu Cheongnim-dong 0.1068 159 -0.4069 361 -202
13 Yongsan-gu Itaewon-2-dong 0.1348 142 -0.2744 332 -190
14 Gwanak-gu Sillim-dong 0.0538 189 | -0.5605 378 -189
15 Jung-gu Sindang-5-dong 0.4669 21 0.0406 208 -187
16 Gwanak-gu Seonghyeon-dong 0.1126 154 -0.3185 340 -186
17 Songpa-gu Wirye-dong 0.1550 133 | -0.2132 317 -184
18 Gwanak-gu Seorim-dong 0.0173 215 | -0.7059 392 -177
19 Gwanak-gu Miseong-dong 0.1273 145 | -0.2143 318 -173
19 Gwanak-gu Jungang-dong 0.0242 210 -0.5910 383 -173

* ESC: Average(Average(Climate Exposure, Sensitivity), Adaptive Capacity)
** ES: Average(Climate Exposure, Sensitivity)
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