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A Study on Climate Change Vulnerability Assessment for
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[ |

|

A o [ 485 J
Potential impacts Adaptive capacity
[ |
71 $H3E; F ok
Vulnerability to Climate Change

<1¥ 2-2> IPCCY 7|5Wst HHA /Md =
2= 0 IPCC(2001), =77 $H 314 -3-4lH
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<E 2-3> Fopde] A

=4 R
NFREI 39 F 4TS LR /50 249 o
P o g are waE 5o gaw £ g A
UNDP 715 W 5ol AEY A thit w=EFI oo thst thH, 35
Agsdel g & G Al gk U=
=4 QA o5 Te)e Wl IPCC 4E i
UREIP o g sopge name wgs w 4e5ed o8 A9
AbE], QIR BEF, AEA, A, sHA Y o]2]e] o
UNFCCC | & Alzgle] Z150ste] 247 98 ngs 4= 52 o
A 7 ole AE
Ao el gt A9 MAEE SV = =84
UN/ISDR AE A, AAA, BH A Qad o8] ARHE I =1
ze Wy
Austrailan ZAAA L} A AL 7Y 71 S}, 7S E, S35 71 Abstol
Greenhouse | oF7]3te= F42 o] AT 7 = FE. AlAEHOoL A}
Office | 319 WZE, A$5® ohjet /| FABe o8] 299
E. Tomkins | 7Hlolv} ek, A|2xglo] Q& oju} AEg Aof| w5 o] YE
(2005) v AFH el st A, 35, A3l ek s
Pew Center | 7] F®gte] oist A|AgS] Wt SAHARZRE, AAFHO -
(2004) Z, W%, 48599 549

S. oA

715 ste] gk A A W3R (7] lzrtl Wate] M2 A
3

(A37F A=

Blaikie et al. | ZFAAs ] PN 35D F Us =s TTF 7iQle]
(1994) U Jde] =&

Kelly and RRlel Abs|ete] AAIg} HA]o] JFS T gFE A~
Adger Eg e thHsta s5sie 2483 5 Y gl oY
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(2000)

gzt 1FAs9 Ak Fooln, o714 Ak 7]
Folaeh WA AAY el EAsE AUz AEA 2
P FAF oulw ALE

Brooks
(2003)

A 715EE GEFEE 9 A AIAE S MEERL 9], 2007)
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Al 28 AFAT 1F

wlell A= 715l HoFdw bl dish At B
74 8], 2009). T2 4, A, AdAE, = 5 i 715Hs IS
B7rskE ATtell 3ol sA Qltk(el¥E, 2011).

337 9] (2007)2 20059 F-E 20073d7-A] 3de] A dutxo] 7%
W3l | S EdE 719w 93 FHeRde Wrista, BAAAEY
B JAA AAEE ghetste] 7]ews w7F ASAA FEERES AAT

BH0% ATE QY sk
A

g

]
s
o
=
I
x
5
32
*
®
=

A FHEY W Tl ofe) A 2ol weh YA AR oS
of FhsF A B, YA, FAAFFS B A2 T A
FRINE RGO, A FFNM FFH A50] ofele HEA A,
FAAAE AANAY BEANE Bz IYA GES FERAT

B oAl 3 AFWE AgAA THO Pl sl@e Ao
s lRon @ Ae Adet AeANe AL AW AA
of BAlo] Aot FTWS BEATL A5 FPANYL JAAE
G W FHopy Hrhel V2% Aevhdel e, A3EN AmMEd, A7
B A9 A, AAY, AEAL Fo| LHHolof ¥ ow T3
sreie.

#7b9 €1(2008) & 71T A S AT 5 UE ARS s
ole] g Werel v WFYL AN FATE PCC(001) whet Fopy
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5 2% oz et
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e
o
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e o
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AFG R, ALY TR o) §FOoRM A S YFY A A
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2. 71%@3l M}yl 28 (VESTAP)

VESTAP (Vulnerability Assessment Tool to Build Climate Change
Adaptation Plan)< 3% 7|$RsigE s FHO0E 717 A5 4 -S4l
Bl & gsto] Algsks WEB 7Hke] FodAzpA 9l 712A2AE 7] 5 35}4]
@7 eToltk. VESTAP Au| A AARA| AREAR] 27181 AAR =9+
H, 2t A2 A= @3 ofelrjel HWHD S Fa 21l & 4 Utk

VESTAPS CCGIS(Climate Change Adaptation Plan) & 7§41k 22 73
O F, AXEDB 45571 #s R 9 AANAEES WEPIEE AFsta, A
7, AdAEl, s, A, Eae, AEAS] 67HA4 okl digh 5 1t
ghA 715sEE Hepd vas Fal 7IFHEt A A A o] AlEdh A
of st dRE st At

VESTAP WEBS 7IRte= &ta gl
A 7 FANAA D 7| 2AAA ] 3
Z| okX ﬂ7}7} 7Vs8lch. VESTAPS <3 3—1>9) #o] 771 #oF 327] Al
BgBow s olgl

d

ol ©
e

ot

S

<¥ 3-1> VESTAPS #7} &=

gob | ot sie ALY W1 IS AN 99
25 0 axlzol otk HAY A7 FH3
16 Alos 350 o1 4% 2o
ol A2t Alof olet 17 F1ob3
22 UPR Aol tigt 14 710
A% [eEsE W30l oAFt ag 5o
el gl Slet 217 H1op4
2ol oJgt 712} 21°1
chatl ofet 17 Hord
520 Slgt 1 A1
=380] gt Wl 51903
5 | EE0] Ot vl Sjoby
LN S apool ot seiala Hory
200 cher /R F1oM
59| 7t Al 2oM
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x50 £1°H

259 30y

e | 23R FH

Aol For

22
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mRm
ok
orie

VESTAPE ol#le] <& 3-2>9 2 71Fmst A7} 2E 42 7
o Y AAAE, HAFYHAFRE EAE ﬂ%ﬁH %4@%;44—3— x

o abEe] AbgE NEARE FEAH w4 - 3
= ARERE AFR dolE, 2@IE deld, 37};@ g,

<E 3-2> 1FWE A Bk AF HE A

71593 Hepdgrr A = {UIF=E AT x 7keAD) + O15-9E
AR A x 7FA) - (Heed A5 x 7FAD}

71¥Wst B e ald ARAS VIS G s ek, H7t
st Ae Adis AAsostty. VESTAPe|AME 2001d~20104, 2011
d~2020, 202111~20309, 2031~20404, 2041¢~2050d 0% )
7 FEEo] (1 3-2). & 2001 ~ 2010 tjgt 7|3 El F ok
B7he AlvEle AdEskEd Slo] Aloks RbEth VESTAPOA = & 3714
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o] 715 W3t Avel s AlFsta vk Al 7HA Alve] 2= RCP HA#SA
T Ayl e, RCP 4.5 Ayl e, RCP 8.5 Alvg e ot 2001d~2010d
el oist HMdH7tE RCP JAAZAR AlVge=29 H717F 7hssh
RCP 4.5 9 8.5 Ay o2+ H77t E7bssi.

A|LIZ|2E MEishYR ALHE MEESIHR

2001~20104
]

RCP AHEERZ
LR RTLIRC B RCP45 ALi2|2 2011~20204 [v| b HBAUZIC M8 RCPAS ALRIR [V -
RCP8.5 AlLt2|2 2021~20304

42
2031~20404
5 41~20504 |
o%d WIL == | or W7} EELIE] 2041~20504

<% 3-2> VESTAPY Aluele 9 dv) Ae i

RCP (Representative Concentration Pathway) Al42] 2+ [IPCC 53
BF7FR LA (AR5, 2013) A AHEE A2 Aluve]l e otk IPCC 42t ¥
7FR 314 (AR4, 2007)7bA] AHE-8H SRES 247k~ Alve] = vl At
3 - AA FE7E WA A T ole] mE wEFE AU E T =4
7t FEE sty ey RCP Ay 2.8 A7+ &Fo] th7]el w
A= BAMgoR LAVMA sE Qg AL ZEA =] o 3l
ARS] =7 Al AldEl e o] ZHAE = = oo thE
(Representative)'gh= X dS AFg3t 247} = Ay AI7E
of W& WstE Axet7] f& T A Z (Pathway) 'ghe &nlE E3stal 3l
. RCP Alyele = T 47HA 2 745w ol 2o (32 3-3).
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3—3> RCP Alvg 2
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A5} F7kR.a14 (IPCC, 2013)
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ajopM T A3 27| b SR AURS ME pOp AHDARHE [ 2001-2010 ~ I

IE4FRoA] 2|CHORA R SR M0 OF8 203 ety W2 e
TR o) 2 Rop

- R A gugey -
- RO B |0 CRUIR o) o 030 ey UG AL RCP AMIRRE- 20012010

* RCPA.S - BHTFA A2 HR0| QU0 YN BT [Toa |
+ RCPE.S - B SAATR0NE 2471271 MRS BRBAU ALEIR)

] L 0.4z = o7 019 L3 s
02300
1 [ -E- o2 0% L RE] [VREY 23 T
3 =3 onz oos oz oS L3 :
s
a4 e o oos 001 LR} 23 8
a
5 oy [rls s] [RLe ] ot g Lo %
BT L[ R
(1]
pr
£
m
pe
=
3 N e
a8
P e [ =) L =3 -2
OE S| L=t
c INEN © NEE © 'EEE c vumm cme em EBTEE
:08~1
o

:0.4 ~ 0.60I2t
10.2 ~ 0.4012
10~ 0.2012t

|
M :0.6~o0.80/2
|
|

10 km
5 mi

| 12921275, 35.37148

<71¥ 3-3> VESTAPS 7|$WHs} HedH 7t d3shd 1
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r—— v s 020 [ crzsct i 0|

ok @) 1
A0 ALBE 71232
N e AE AAElE @HE A ERE BT HolE 7!“ =71 ElofEd

-TlEE 28 T AT, JSE TIAT 22 6 U, BSLH 22 O AT AR

Npaz e Jgsiat oz 2 Hgre ue

712712 0l P23 7123 712212 015 T 7121 7N234= 015 T2 7127

lol ol 2 Al ujE e — HY Y o, of | o
O (El&e ?-(I;;C’”EHHE%) B o 144013t 217t (%) 015 | OROP =2 (H";Ej) A A~ &l o
o g Eﬁ"’('k%g)ﬂ% S RERT 65401 911 (&) 04 AzwEmgAdms (e | L] 013
MR s @ 0| nzsmssrugen | (@ |04 wrmmacenmewn | [ o
Nox (412 2 ‘a‘;?—“ﬂ HE [ o016 sA=vesdomuiges | (L] 014 oRzeddzvime chuaw ] ois
xR g neaetE: | Gl [o0s]| smmmsmnre | (@ o A A (%) g o=
ormROstERNEY @ ot smmamwmsmys@ | [ 025 | A=uzuucron (e | (O oe
o 577129 67 BRAY (O o1

JIzAE B2 HI|
# S EAI9] 7|E Ci7 |2 S 220 o5 A Z|FHWI T2 ALBE 7IZAZE Al/Z/T HRIE S - 2o, #ohE 2 ExcelR HR22E E = &L

JErE 22

9 7|2
we ST Y | CO(HIMY W 77 CO (MY 2 0152F Nox (HILHY 2 57 Nox (£l U 01528 | Sox (I L 71| Sox (M U 0152 W;J;,'ﬂl,,ﬂ
= ] BAMd i2%) (ko) #HIEY) (ko) BAMHIZE) (ko) HElE) (ko) BAEEIEE) (ko) HH HH ) ko) % D)

1 L 242,419.56 6,181,553.96 1,011,586.48 11,176,040.32 297,968.45 . 2,084,211.13 1839
2 =T 61,027.57 1,508,760.94 248,098.55 1,614,115.36 5,365.88 794,193.26 17.53
3 27 . 50,791.57 2,204,726.61 230,195.46 . 1,782,148.1 . 1,835.8 . 184,540.49 17.99
4 23T . 71,245.61 3,583,255.67 390.843.49 . 7,805,708.72 . 578,189.84 . 2,736,329.15 17.19
5 Ry 61,9138 2,076,575.79 282,003.06 891,434.57 756.42 63,788.29 18.07

<1% 3-4> VESTAP? 7|$ws} HekdH 7l dafshd 2
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<1¥ 4-1> A%

=AY BRAE

SREEEEE

4—1> SAFAA G- G H3(2015. 12. 31.)

T T TR Al =T Tt T 5 ST
Al 56 13 14 9 8 12
T = 4 4
m =) 8 8
% 44 13 14 9 8
2 (km?) 1,060.96 37.00 73.02 36.04 | 157.33 | 757.57
xﬂﬂl#(xﬂﬂl) 451,688 | 95,710 | 133,669 | 68,359 | 67,469 | 86,481
A7)
1,199,717 | 247,016 | 349,328 | 181,207 | 193,737 | 228,429
(FHsE+e =3l
Z A 1173534 | 244,481 | 343,598 | 174,963 | 191,063 | 219,429
= 1 604,889 | 124,915 | 175,406 | 92,793 | 98,828 | 112,947
8) o 568,645 | 119,566 | 168,192 | 82,170 | 92,235 | 106,482
Q=1 (1Y) 26,183 2,535 5,730 6,244 2,674 9,000
ZbE o EAREF AL
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2. A3 A J1$Hst HHdBrr A7
 Ao|x= VESTAP EE& o]&ste] A3 A¢ 2001d ~ 2010
del 71$dst FHeRdE7kE AAlskaith 2001d ~ 20109 AR
o FHerAH M Jbselitt. RABSAE WE SAFA 9
71%Rsl FHorgHE It AT olgl<a® 4-2>, <18 4-4>9} 7
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<E 4-4> 22bgodA] - 7l S0z, NOo, CO9 E3th7] 87 A
T T SOz (A7) NO; (A7) CO (A1)
T 21.08 38.31 14.75
T 19.50 28.17 9.75
5 13.25 34.93 8.25
EFT 25.98 36.62 13.25
T 18.75 34.93 13.00

A S AT <E 4-4>37 Zo] N0, A F7F 7h4
BRI EAA S A we b 2 Hg
oz AEE] wlEe] £ AFelA = NOLo A& Ui

Z,:
G AFROE Agaarh
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2 BV HAFE AEEte] g% Eﬂﬂm 73}?4# e ArEd 4

(% 4-5), E SFUH7IEAA G o] =2 A= G, 57, 5T

o} B &7 £oltf. VESTAPS o] &3t 7]el gi7]|ed&E4e st A

T FH HubE 9, 5T, S, 5, 5 o2 Ui 53

AR 7 =2 ALY AR AAEA = AT b9k o7 FHeksith

v H7 37 Ut

<E 4-5> SAHFA A - VESTAP ZA¥¢} SOz, NO,, CO9 o

Fu71@E A4 gk vl (2001-2010)

.| VEASTAP A3} =4 N S8 4A4F % &9
o 0.42 1 38.31 1
= 0.00 4 28.17 5
B 0.00 4 34.93 3
SFT 0.21 2 36.62 2
= 0.12 3 34.93 3
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4. VESTAP? 71z A EHoE g FA WY H T

ob Aol A Lakgela] F - 2 BAHolE S o] &3 7Tl FH kA
BAE vufE Ay AIAEY VESTAPCE 23 7| S35 ok 3
7F At AR AXEA gokth dXEA] 22 olfE Lotrr] {3
VESTAPoIM AMg3tes 712 A FdolE 9 AA A3 A 9 FAd ol
o} vlws] ¥

AFEoF F SAFAAY o2l FAUIEHE o gl Hlas) R
FES F 57 Ve d7ledRAe 9% A% AR, wlAu
Aol & A7 AR | eE:EE Arel o@ A% HR | €
of gt A% Hepy , Hgel @ AF Hepy olth 9 FEEe

B
FK
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9

7133t FHoAdH IS R8s Ye] VESTAPOA AR 7%
<E 4-11>9} %t}

<G 411> 7|9 WHst FHebdH 7o) ARS8 AF AgdHoly 55 4 7h5X
o514
- _ _ - = o 1T
FeF 3Bt g AHSE MR A R dlo]E V= o
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CoGty 4 0151 2 &%) kg) 0.16
Nox(ﬂl*P?j 1 FALAA WED) (kg) | 0.14 SERSEY
NOx (4] 4l Olii o =) ke) 0.16 oo
SOx(Hl*P?j 1 FASAA WiED) (kg) | 0.14 T
SOx (4H] 9 o] 5294 wME%) (kg) 0.16
o ﬁﬂﬂiA A7 A3 (0) 0.10
144 o]a} Q17-(8) 0.15
e e A D e ) 0.14 | yzms
Aol g%t A% 71x AL FHA S (%) 0.14 e
2 okA] =A5=1 (6541017 Bl & (%) 0.14 ‘;‘zf
A BAS APEARE = (8) 0.18 T
357 A% 94 A2 7 08) 0.25
GRDP 214 9 Ars] 52 AujA] (9eked) | 0.16
747LE_GJXJQ. o]:TLH]E(% 0.13
o HEA 9y (/vhy) 0.16 | A8%H
o SO 7 7| N/ ) 0.15 HR
AN A = (%) 0.24

_53_



21 W EA4AHGRDP) (M 7H9]) 0.16
A Hur|e] ArH A%k 0.20
A7 A A 57 100pg/mo)dq]l Ee] 3 NExE
N 0.50 - o
T T
A vAAA F 5 (g/m) 0.30
144013t A+ (F) 0.16
6541017 A5-(8) 0.14 | y)zw3}
7% BEEFA BE (% 14
A o —:Lgiﬁ&iﬂjl;)g;lé(%) o1 MHE
A7 FH e AFAAFE AL S () 0.16 T
357 A g 2+ () 0.26
GRDPE.Z1Y 9 Ak 52 AnjAqf (9Rk) | 0.15
AZRFHAE A1 & (%) 0.11
ol BAA oy (W/e) 0.15 q455H
ot o7 7| /A w) 0.15 B
A8 AHE (%) 0.26
21 ) EAAHGRDP) (M 7h9]) 0.18
QEFOR uky 314=(3)) 0.29
d Haur]e AzF HAE(0) 0.14 NEwE
8AIZE A QEF 57} 60ppb 238t Fo 35 (3)) 0.26 B
Az 9EFE7} 100ppbol el 29 3 (3)) 0.31
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e A7 ok Fﬁ“ﬁi‘ﬂ(ﬁwﬂol%Lﬂlg(%) 0.15 o
. Adeds Agd £ (9) 0.18 | TE
3 357 Ag A9 sz £ () 0.25
GRDPE.Z1Y 9 Ak HA] AnjAq (9vkel) | 0.15
AZRFAE AFH & (%) 0.11
Q7 B4 Qg (g/mhd) 0.16 ey
AT SF9= 713 ON/AWE) 0.16 nn
A AHHE (%) 0.25
219y F=AAHGRDP) (3 7k 0.17
1%_] ﬁﬂ 7oL—’F%E(mm) 027 7]3‘,211%
o7t eFo]l 80mm o)A+l @eo] 3142(3]) | 0.25 -
o] HjE%o0] 14m/so)Ael 2o 34 (3)) 0.48 T
oo o3 A 14A0]3F A5-(78) 0.10
. 65410173 A7 () 010 | 15w
& e Nz BFETA 11E (%) 0.14 T
=791 (654]0] ) 1] & (%) 018 | WHE
A4 A () 0.14 I
10m o]k AA 7} () 0.20

_54_




10m ©JsF AA o] HA (ha) 0.14
GRDP H719] 2 A}3] 22 M)A (#vked) | 0.12
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Abstract

A Study on Climate Change Vulnerability Assessment for
Ulsan Local Government using VESTAP

In Kyu Park
Cooperation Course for Climate Change
The Graduate School

Sejong University

Since 2015, not only central and metropolitan governments, but also
lower-level local governments have been required to establish and execute
climate change adaptive measures, so each local government is establishing
climate change adaptive measures. The national government provides each
government with web-based climate change vulnerability assessment tool
VESTAP and GIS-based climate change vulnerability assessment program
CCGIS to be utilized in establishing climate change adaptive measures. The
climate change vulnerability assessment that have been drawn using CCGIS,
however, are found to fail to match the reality and characteristics of actual
local governments, and thus the uncertainty of the assessment is being
mentioned (Korea Environment Institute, 2013). The climate change vulnerability
assessment results of VESTAP constructed based on CCGIS are also expected
to fail to match the reality and characteristics of the local governments.

This study has recognized the problem that the climate change vulnerability

assessment result using VESTAP fails to reflect the reality and characteristics
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of the corresponding local government and has verified such. Using VESTAP,
the climate change vulnerability assessment was executed against the city of
Ulsan.

Regarding the area of health among seven climate change vulnerability
assessment areas(health, disaster, agriculture, forestation, maritime/fisheries, water
management, ecosystem), some detailed assessment items were considered for
comparison with the climate change vulnerability assessment results of VESTAP
by using the statistical data of Ulsan. As the result, it could be verified that the
climate change vulnerability assessment results of VESTAP was different from the
result obtained by using the statistical data of Ulsan.

The reason for such discrepancy in results was examined through the
comparison between the basic index data used in VESTAP and the statistical data
of Ulsan. The data used in VESTAP was constructed through calculating fine
dust concentration per city/gun/gu using GIS spatial analysis based on the
atmospheric quality prospect data, which was verified to be different from the
statistical data constructed through ‘atmospheric environment yearbook.’

As it is difficult for metropolitan governments or low-level governments to
provide index data in appropriate format for all basic index data of VESTAP, the
data is processed to be used as the basic index data of VESTAP. Usually, there
are many cases where the data to be used is created through GIS-based
processing based on the data from National Statistical Office or other institutions.
In this process, differences occur against the statistical data of the corresponding
local government, which accordingly causes the climate change vulnerability
assessment result to fail to reflect the reality and characteristics of the region.

Such issue occurs due to the lack of or difficulty in securing basic
information/data of the local government for climate change vulnerability
assessment. The difficulty in securing data at the local government level occurs

due to the lack of experience, expertise, time, budget and such capabilities and
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infrastructure  for the  execution of climate change  vulnerability
assessment(National Institute of Environmental Research, 2012).

At the national level, in order to improve the reliability of the climate
change vulnerability assessment results, it is thought that continued research
must come first so as to enhance them to the level on par with the felt
vulnerability, and it also appears necessary to construct the system for
integrated management and sharing of necessary data.

If the basic information and data for climate change vulnerability assessment
per local government are constructed through the efforts as described above, it
would be possible to obtain climate change vulnerability assessment results for
proper choice and concentration in establishing climate change adaptive

measures for local governments.

Keywords : Climate Change Vulnerability Assessment, VESTAP, Climate
Change Adaptation
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