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ABSTRACT

This study evaluated the risk of forest fires due to climate change in Jeju using the VESTAP. The study primarily aimed

at assessing the risks posed to Jeju city and Seogwipo city, and uses actual and projected date from the period of 2000’s to
2040’s based on RCP 8.5 scenario. Forest fire vulnerability throughout Jeju-do was determined through the standardiza-
tion of vulnerability index. The highest vulnerability was determined for the towns of Chuja-myeon, Udo-myeon, two

downtown areas in Jeju city, Daejeong-eup, and five downtown areas in Seogwipo city, respectively.
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Figure 1. Status forest fires over the past 10 years.
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Table 1. Comparison of SRES with RCP Scenario about CO, Concentration
. SRES RCP
Scenario
AIFA A2 AlB B2 BI ALIT RCP8.5 RCP6.0 RCP4.5 RCP2.6
CO; (ppm) 970 830 720 600 550 540 936 670 538 421

Table 2. List of Vulnerability Assessment Program on Climate Change in Korea

Programs Scenario In](o;;ai? ta Target of evaluation Distribution of year Development agency
SRES, .
CCGIS 2010 Regional local government 2011 National Institute of
RCP (2013) .

Environment Research
LCCGIS RCP 2010 Lower level local government 2013
VESTAP RCP 2013 Lower level local government 2015 (2014.12) Korea Environment Institute
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Figure 2. Definition of climate change vulnerability.
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Table 3. List of Variables and Weighting on Vulnerability Assessment for Forest Fires

Correspondence variable | Weighting List of variables Weighting
The number of days that maximum temperature is 33 °C and over 0.11
The number of days that maximum wind velocity is 14 m/s and over 0.19
Exposure 0.43 - - —
The number of days that daily effective humidity is 35% and less 0.32
The maximum value of non-consecutive days of rain 0.38
Soil water 10 cm (m*/m’) —-0.11
Coniferous forest area (ha) 0.24
. Deciduous forest area (ha) 0.19
Sensitivity 0.27 -
Mixed forest area (ha) 0.19
Forest in the average slope (°) 0.14
Total population 0.13
The number of forest officers 0.24
. . Forest disaster area (ha) 0.39
Adaptive capacity 0.3 - —
Financial independence 0.21
Gross regional domestic product (GRDP) 0.16

Fire Sci. Eng., Vol. 30, No. 1, 2016



ozl

gl

e

@

MAZA e AR Hlwrt 7k AL 7HA

= olElel $EE wele) W
BAGAR AFEA S AAZA 23 2010
WrfollA 20403714 ¢] =E AEE Data Base (DB)3}
o] FRFozA EZSE oMY AF@EEHM A
SyE g atel BAsSITh. Z1eL B0 Do ANk

© VESTAP 7 2 AaA75 F2anh .

2

LuLeDs

ot

a) Jeju city

0
ul
8

EE

3. 244

Figure 394 VESTAPOIA £4¥ 7]151 3}
AR eF A AEA A L] AbE H RS
3 QAEd 20108H00A 204083 tHe] Az
20109t]e] AlFE AHE FHePdA|molth 1
o] ATFE AghHc FHegdo] AuFez
o=z s 4 Q).

Table 40X = 2 EXAHAE EU=Z AHEd digh FHoF
d AF7E =2 AFA 2 AAEAL] S s A
HE2 e Wgolth. BAA AFA1L] 735 2000

of
[}
oo

b) Seogwipo city

ox
=
[}

3
rx
rg

ol FAW, SEH, olAS, 2AE, BRI AP

o] AulFog =4 veldon 2010dtolE olx2%,
T2, 25, okgks, 202030l A4, 5

Figure 3. Display by the VESTAP.
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Table 4. High Vulnerability Towns to Forest Fires by the VESTAP
Ist 2nd 3th 4th 5th
20005 Chuja-myeon Udo-myeon Aewol-eup Jocheon-eup Hangyeong-myeon
(0.43) (0.12) (0.09) (0.08) (0.08)
2010s Ido 2-dong Geonip-dong Gujwa-eup Jocheon-eup Ara-dong
(0.25) 0.21) 0.21) 0.21) (0.18)
. Chuja-myeon Udo-myeon Hangyeong-myeon | Samyang-dong Ido 2-dong
Jeju city 2020s (0.18) (0.16) (0.13) (0.12) (0.12)
20305 Chuja-myeon Udo-myeon Geonip-dong Ido 2-dong Hangyeong-myeon
(0.18) (0.16) (0.14) (0.14) (0.14)
2040s Samyang-dong Hwabuk-dong Ido 2-dong Chuja-myeon Geonip-dong
(0.19) (0.19) (0.18) (0.18) 0.17)
20005 Seongsan-eup Jeongbang-dong Cheonji-dong Jungang-dong Songsan-dong
(0.27) (0.27) (0.26) (0.25) (0.23)
2010s Hyodon-dong Jeongbang-dong Cheonji-dong Songsan-dong Jungang-dong
(0.34) (0.22) (0.22) 0.21) 0.21)
. . Jeongbang-dong Jungang-dong Songsan-dong Cheonji-dong Daejeong-eup
Seogwipo city | 2020s (0.34) (0.32) (0.30) (0.30) 021)
20305 Jeongbang-dong Songsan-dong Cheonji-dong Daejeong-eup Jungang-dong
(0.33) (0.32) (0.32) (0.20) 0.17)
20405 Daejeong-eup Jeongbang-dong Songsan-dong Cheonji-dong Jungang-dong
0.21) (0.21) (0.20) (0.20) (0.19)
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Table S. High Vulnerability Towns to Forest Fires by Standard Vulnerability Index

2000s 2010s 2002s 2030s 2040s Overall ranking

Ist Chuja-myeon Geonip-dong Chuja-myeon Jeongbang-dong | Jeongbang-dong | Jeongbang-dong
(0.30) 0.17) (0.18) (0.21) (0.14) (0.19)

nd Jeongbang-dong Hyodon-dong Jeongbang-dong Songsan-dong Songsan-dong Cheonji-dong
(0.29) (0.14) (0.17) (0.20) (0.13) 0.17)

3th Cheonji-dong Ido 2-dong Udo-myeon Cheonji-dong Chuja-myeon Chuja-myeon
0.27) (0.13) (0.16) (0.20) (0.12) (0.16)

Ath Donghong-dong | Jeongbang-dong Songsan-dong Daejeong-eup Ildo 2-dong Songsan-dong
0.27) 0.12) (0.15) (0.17) (0.12) (0.16)

sth Seohong-dong Il1do 2-dong Cheonji-dong Hyodon-dong Ido 2-dong Jungang-dong
(0.26) (0.11) (0.15) (0.14) (0.12) (0.14)

6th Daeryun-dong Namwon-eup Jungang-dong Chuja-myeon Hwabuk-dong Hyodon-dong
(0.26) (0.11) (0.14) (0.13) (0.12) (0.13)

7th Jungang-dong Songsan-dong | Hangyeong-myeon Jungang-dong Samyang-dong Daejeong-eup
(0.25) (0.11) (0.12) (0.13) (0.12) 0.12)

%th Songsan-dong Cheonji-dong Daejeong-eup Hangyeong-myeon | Cheonji-dong Udo-myeon
(0.23) (0.11) (0.12) (0.10) (0.12) (0.12)

oth Yeongcheon-dong Chuja-myeon Ido 2-dong Udo-myeon Yongdam2-dong Geonip-dong
(0.23) (0.09) (0.10) (0.16) (0.11) (0.12)

10th Namwon-eup Hwabuk-dong Ildo 2-dong Ildo 2-dong Geonip-dong Ido 2-dong
(0.22) (0.09) (0.09) (0.10) (0.11) (0.11)
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