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Methods of Climate Change Vulnerability Assessment for Community and
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Abstract

Recently, various studies have begun to develop methods that emphasize the importance of

climate adaptation when analyzing the planning vulnerability of urban communities. The
purpose of this study is to suggest a climate-vulnerability assessment method for
communities, apply the methods to two communities in Busan. A physical-vulnerability
analysis and social-vulnerability assessment are suggested as the framework for assessing a
community's vulnerability. A physical vulnerability analysis concerns climate exposure and
geographical sensitivity. Social vulnerability concerns social sensitivity, lack of capability, and
spatial exclusion. Heatwaves and floods are analyzed as potential climate impacts in 2025. The
methods of layer overlay, standard deviation map, dissimilarity index, and LISA are used. In
the Sabat community, additional investigation of residential conditions, individual health,
income, health care capacity, and receipt of national basic livelihood guarantees is needed. In
the Pilbongoreum community, additional investigation of the residential conditions of the
elderly, youths, and infants, as well as the educational level, is required. The results of this
study have implications that suggest the analytic method that should be used to investigate
the local knowledge of a community.
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Table 1. Indicators and references of social
vulnerability in climate change
Indicators References
; IPCC(2014), Ramin and
Physical .
health McMichael(2009), Basu and
Ostro(2008), Sokolnicki et al.(2009)
Mental Nicholls et al.(2006), Reser and
health Swim(2011)
The elderly Cutter et al.(2003), Michon et
and the al.(2007), Brunkard et al.(2008),
infirm Gamble et al.(2013)
Bartlett(2008), Bonazza et al.(2009a,
2009b), Friel et al.(2008), Grossi et
al.(2007), Smith et al.(2008), Stewart
Housing et al.(2011), Thornbush and
status Viles(2007), Huqg et al.(2007), Kovats
and Akhtar(2008), Revi(2008),
Shikanga et al.(2009), Moser and
Satterthwaite(2008)
Public
finance of
IPCC(2014), Cutter et al.(2003)
local
government

Cutter et al.(2003), Brouwer et
al.(2007), Tol et al.(2004), Huq et
al.(2007), Kovats and Akhtar(2008),
Income and Patz et al.(2008), Revi(2008), Allison
socioeconomi | et al.(2009), Shikanga et al.(2009),
¢ classes Gething et al.(2010), Moser and
Satterthwaite(2008), Rosenzweig et
al.(2010), Skoufias et al.(2012),
Kasperson and Kasperson(2013)
. Frumkin and McMichael(2008),
Medical .
. Cutter et al.(2003), Karanikolos et
service al.(2013)
Bedsworth(2009), McMichael et
Public al.(2008), IPCC(2014), Bulto et
service al.(2006), Weiss et al.(2011),
Pramova et al.(2012)
Chinowsky et al.(2011), Sovacool et
Educational al.(2012), Cutter et al.(2003),
level Paavola(2008), Deressa et al.(2009a,
2009b)
Local Xiao and Drucker(2013), Cutter et
economies al.(2003)
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Figure 1. Framework of Climate Change Vulnerability Assessment for Community
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Table 2. Variables of exposures and sensitivity

for physically vulnerable place
: Data and
Type Variable References
Average
temperature at
August(°C)
Days of heat
wave RCP 85
T Exposure Days of summer scenario
] (KMA)
;f, Average wind
[} speed(m/s)
Land cover
Sensitivity o Corer map
(22 classes) (MOE)
Precipitation
(mm)
Precipitation
intensity RCP 85
Exposure (mm/day) scenario
(KMA)
Days of
precipitation
o
8 Land cover
a Land cover map
(22 classes) (MOE)
s Calculation
Sensitivity Slope using DEM
Soil drainage Detailed soil
classes map
(5 classes) (RDA)
& RS Hes 28l wAlchs g2
= SFHEE olgd o Atk S THEE 3
Zhah AAE QAL 2ol o] TEEER] VIEE &
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Type Variable Data and References
th AlSlE BT, SEEY, I iRIE ERE —
- infectious diseases
o Ford B0l REE EEalUrt
B B _ Busan local
AR)E Foka EMulels Qo 2412 EAK] (SV6) Number of Statistics/DB of
_ _ B - patient and National health
S 7|gtog S} SRl 270 ELulE 95| suspicious patient s(ezr?)/ilc(;e)s
Z 57 7H2009~2013)0] AFRRE 6
S = FAl Y XEdEACR QREE= Busan local
, = (SV7) Number of Statistics/DB of
T & HeE }Oj]:}g poor health’'s the National health
o = elderly services
AEE AT =2 At o, RS & (2010)
Zof| thal éoé}EHETE% HO0] HOITH= Z10] S oca
B usan loca
3 Ol AR OFE IREfor & Q47 Bih= A (SV8) Number of Statistics/DB of
_ poor health’s National health
2 oSt AFREOE A= g8 & TAE infants services
B - (2010)
QA A0 wet XY W FASEE9] ”EH7P H
= = = Busan local
=& ¢ = JEHE duRlth Ade RS 5 (SV9) Ratio of Statistics/DB of
= smoking and high National health
7_|:]Oﬂ U:]'E]' X]O—j| LH El ] Kﬂ& é}H ]' E]- risky drinking services
= 2010
4 Q= dEjolch wORR= oE EZof w e
HEa 4 Q= E)E SsAeF AZ0] Al Busan local
=A 2 7 Sl SPiE dsHt ASC) a3 (SV10) Ratio of statistics/Community
o, RAA5e Al ZAE si=AeE A=o Al risky mental health health survey
’ (2009~2012)
E 9ujgith AlRlE TAE Ve o)gt Hae
= (SV11) Not Busan local
& 167001, AIREQ LES < 3t ALt receiving essential | statistics/Community
medical care health survey
services (2009~2012)
i X O|Z¢ A A
B 3. AsH 2ge B 7 o (SV12) Number of | Population census
Table 3. Variables of social sensitivity disabled person (2010)
The
Type Variable Data and References elderly | (SV13) Number of | Population census
and the | youth and infants (2010)
(SV1) damage Natural disaster infirm
fFGHR fsltorcrjn and | ciatistics (2009~2011) (SV14) Number of | Population census
oo the elderly (2010)
(SV2) Number of | Busan local statistics (SV15) Number of
. illegal building (2005~2011) social welfare Busan local statistics
Housing services's (2010)
(SV3) Number of . beneficiary
minimum housing Populagg?o)census _Low
standard NCOME 1 (5v16) Ratio of
house’'s income Busan local statistics
(SV4) Number of | Population census below (2010~2013)
old house (2010) 1,000,000won
* Recent statistics data was used at the criterion of 2014.
(SV5) Number of
Health people with Busan local statistics
officially (2009~2011) _ = o
designated AefdHo] ViEe RA 4 ZHol thotod
236 | T=EAZ, H51H 2% (2016)
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Aoj0] FdElz =0 o e VIRE ke Type Variable Data and References
FAOILE o= ogko] AWo] W AL UIA] At living condition 2012)
(LC12) Busan local statistics/
e |

Dissatisfaction of

Social survey(2011,

- - h ; diti 2013
487t BEE 22 dnjgith SiEEEe B, ) e :
= . 3 i Busan local statistics/
ot g, A & Wl JKE HEEDE BXE A Dlszgﬂﬁcigg; ot Social survey(2011,
B LS 2013
o Ul 9%, BAl, ot 52 TAsHs Al =W condition ’
- - (LC14) Busan local statistics/
9] 7]3‘5 FAs 9]]:’]0‘_]']:]' 7]?_]'% E/\] LH = Dissati§facti9n of Social survey(2011,
TN PR ERAS onjshy, Age, & public Tacllty 20
& . e _ (LC15) Area of not
HOiA, nsoid, HOAME 508 44Ut 3y implementing Busan local
B ~ facilities of urban statistics(2012)
£ A9 EE Aejet A= Xt Alg o planning
& S IEE V)E FTAM ANYRRof 35t F= (Lc16) Cl:umrgber of Busan local
A BE Alglo] T ORElog AKde K)ol (violent/larceny) statistics(2011)
_ (LC17) .
AN Tdole YAlEl, AT, J1e) niE 5 Dissatisfaction of | B¢ 10cal stayetics/
transportational ‘
OF YT JEFHOLL Jgdy T Has condition 2013
- Public (LC18) Busan local statistics/
z .
Gt 4>9} E}E} service Dissatisfaction of Social survey(2011,
public security 2013)
_ _ (LC19) Busan local statistics/
H 4 9zFdAE Ho| M Dissa‘tisfactiqn of Social survey(2011,
Table 4. Variables of lack of local capacity sodial relation 2013)
B | | statisti
Type Variable Data and References (LC20) Local tax usa(r}oggciz(s)laz)ls s
(LC1) Number of Busan local statistics —
hospital (2009~2011) (LC21) GRDP Busan 'f’zc(?llﬁtat's“cs
(LC2) Number of | Busan local statistics LC22 R
sickbed (2009~2011) Concenivation of | BUsaN o
(LC3) Number of | Busan local statistics industry in GRDP
e R (1C23) Number of | o BT S
(LC4) Average Busan local statistics employee 5010
received pension (2009~2011) survey ( )
e Indust Busan local
(LC5) Number of | Busan local statistics Y1 (LC24) Number of b .
were | 159 B Boss*osth e | st
(LC6) Average area | Busan local statistics
of park (2009~2011) [ E9E] Eql ; t!3tt.{sanE|ocal )
(LC7) Dissatisfaction| Busan local statistics/ ( ) Sales > aslusﬁlg,/ ((:Z%nl%;nlc
of culture-leisure Social survey(2011,
facility 2013) ) Busan local )
(LC8) Dissatisfaction| Busan local statistics/ (E26); Erefit Sta;ljR/CeS;E(CZC())q%;nIC
of green Social survey(2011, — —
environment 2013) * Recent statistics data was used at the aiterion of 2014.
(LC9) Household of Population
living except house census(2010) 27 \iAer ATE Hao] Ve £49) Z
Infrastruc| (LC10) Number of Population 7 HoE ESI0 ARE diAIe AEE tR=0]
ture vacant house census(2010) o o _
- W skeke Aslist= ofoltt. o= S8t 3Xto]
(LC11) Busan local statistics/
Dissatisfaction of Social survey(2010, Aot 7t 2oE)o] 1 A2 HiAE Al
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~E ﬂ% O]X}E] 0]720) 22 LR=0JZICE & education{undergraduate)
= SE8) Spatial concentration of \
Se xo| U ReEi AASE 7+ A5 Hixle} (SE8) Pty Cer Local Woran's
b FZO| AR golshl mee xo] ul educatlc?n(undergradu‘ate)
L o - (SE9) Spatial concentration of |Local Moran's
VelEE AetEE T ARE HiEIeh 37 enterprise I
z0) HElE Dokl GRlzlE K10} Ul Aol (SEL0) Spate somegntration of [Local loran's
Job
757\1] /EJ'EHO] 7}73 X]X/E}EHE O]:r"Q] 7:101‘ Q] (SE11) Spatial concentration of |Local Moran's
sales I
R Azog JLEY)= ZIE FoF o LETo
TR ASeE 1= FRE Fler dEEe) (SE12) Spatial concentration of [Local Moran's
AV WiRISH B2 Bl Mg B80Tt profit 1
= : Multi-group
or5 L7VA] T AL = o) (SE13) Spatial segregation and iti-grot
ORRICE ST wiAleh ARl B S 1974 O] concentration of latent dlssimgirlty
A b 271 0] AL I vulnerable class -
= GE 5oF Atk S0 Hﬂ],] 8% st9 A Popul| (below 15years, above 65years, || ocal Moran's
20 AT Qo] QIE=EERAE AAE 2010 ation and others) I
He N=os S (SE14) Spatial concentration of |Local Moran's
|2 7IEC= skt population”s mobility I
* Recent statistics data was used at the criterion of 2014.
B 5 S HiR|2| =
Table 5. Variable of spatial exclusion HA "e Ag)d oAT OERAEo] A9e
Type Varable Method | HEBAAIEE, 374 WAL K108 ARIARA
(SE1) Spatial segregation and I&/!l;lt%%;c;ﬁg IO} AOJKE Egolrt.
concentration of house’s index —— = - _ .
area(~40m2, 4Om2~85m2, .\‘LJ’:I“{E_X]' X]E ]Oﬂ quﬂg] QLEQ ‘—'T/&‘)]Oﬂ}\ﬂ
85m2~130m2. 130 2N) Local Moran's - N ~
m m°, 130m Aot xJo)rt EAlcke A9 E & 4= A 8l
Multi-group Z= TEH* L Fltk O] WAZFO
(SE2) Spatial se?regation and dissim?larity T #EER AEs g EA1S) BeRleR
concentration of house's rent index

type(free. monthly rent, fully

deposit based rent, not rent) Local I\I/Ioran‘s

Inco Multi-
me | (SE3) Spatial segregation and dil;sih]%;c;ﬁ?
concentration of house’s index

type(living except house,
multi-household house,
apartment, single family house)

Local Moran's

(SE4) Spatial segregation 2-group
between social welfare service's| dissimilarity
beneficiary/not beneficiary index

(SE5) Spatial concentration of

: N Local Moran's
social welfare services's

beneficiary
Multi-group
(SE6) Spatial segregation of dissimilarity
Eelucs educational level(below middle index
o school, high school and
coIIege, undergraduate, Local Moran's
graduate) I
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Figure 2. Exposure of heat wave and flood at
2025 in Busan
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* The level of exposure increase as change of color
from green to red.
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Figure 3. Physical vulnerability of Sabat and
Pilbongoreum Community

oy



HRUEIQ 7|32t FHofg H7IE ¢l LEa Mg

H6. A0|X|5= G USA X|= Zut
Table 6. Results of Dissimilarity index and LISA

Dissimilanic
Type Variable | . el Local Moran's I in Busan
index
Busan 0.264 9 9 9
SE1 Sasang 0358 | ~ 40m 0013 | 85m°~130m a4
Haeundae | 0.282 | 40m2~85m?2 0241 | 130m? ~ 0.208
Busan 0171 fully deposit based
SEp Ssag 0,905 free 0017 | o 0.219
. Haeundae | 0.165 | monthly rent 0.091 | not rent 0.230
ncome
Busan 0422 | jiying except house 0.251 | apartment 0.242
SE3 Sasang 0.374
Haeundae | 0468 | multi-household house | 0.183 | single family house 0231
Busan 0.293 . L
SE4* | Sasang 0.365 E%ﬂg]'cic"ifgare service’s | 5069 | not beneficiary 0.242
Haeundae 0.332
Busan 0114 | below middle school 0.229 | undergraduate 0.272
SE6 Sasang 0.067
Educatio Haeundae | 0.141 | high school and college | 0.252 | graduate 0.260
n Busan 0.191 high ducati
SE7* Sasang 0118 (d%dgrrg?agli:tgn 0.243 | non-higher education 0.273
Haeundae 0.227
SE9 - 0.133
b SE10 - 0.065
Jo SEIL__ |- 0.057
SE12 - 0.036
Busan 0093 | pelow 15years 0.265 | 1 ore
Populati | SE13 Sasang 0.063 0.257
on Haeundae | 0081 | above 65years 0116 | {(15years~65years)
SE14 - 0.056
* 2-group dissimilarity index
2. AFSIN #{otE Y mio} sleniTo) 29 WY Me Sxieh 98 oW
B AR}, =01 4 OJaiRlolA THE A9 H
1) AR izt TS U PHF B4 BA HOIT Uk
-1 =0
B OFK HEQ] AFo|& 13171— =3 S’_ Q] Ao
U ARLIER) AMplgs) Agon e T Teo) AP B sherel El
& g, Fald B GRo 4, Q1 5 ol BAet

g HEEnae] HEH0CEA siRt+E T

OF AR T B4g ot dik= (O 'Y D e o _
S|& TZ [S) A=

£ AR dleti+t 2R Aassl
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