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Development of a Climate Change Vulnerability Assessment Analysis Tool:
Based on the Vulnerability Assessment of Forest Fires in Chungcheongnam-do

Yoon, Soo Hyang and Lee, Sang Sin'
Research Center for Climate Change, Chungnam Institute, Gongju 32589, Korea

ABSTRACT

Chungnam region has established and executed the 2nd Climate Change Adaptation Initiative Execution Plan
(2017 ~2021) based on the Framework Act on Low Carbon, Green Growth. The Execution Plan is established based
on the results of climate change vulnerability assessment using the CCGIS, LCCGIS, and VESTAP analysis tools.
However, the previously developed climate change vulnerability assessment tools (CCGIS, LCCGIS, VESTAP)
cannot reflect the local records and the items and indices of new assessment. Therefore, this study developed a
prototype of climate change vulnerability assessment analysis tool that, unlike the previous analysis tools, designs
the items and indices considering the local characteristics and allows analysis of grid units. The prototype was used
to simulate the vulnerability to forest fires of eight cities and seven towns in Chungcheongnam-do Province in the
2010s, 2020s, and 2050s based on the RCP (Representative Concentration Pathways) 8.5 Scenario provided by the
Korea Meteorological Administration. Based on the analysis, Chungcheongnam-do Province's vulnerability to forest
fires in the 2010s was highest in Seocheon-gun (0.201), followed by Gyeryong-si (0.173) and Buyeo-gun (0.173) and
the future prospects in the 2050s was highest in Seocheon-gun (0.179), followed by Gyeryong-si (0.169) and Buyeo-
gun (0.154). The area with highest vulnerability to forest fires in Chungcheongnam-do Province was Biin-myeon,
Seocheon-gun and the area may become most vulnerable was Pangyo-myeon, Seocheon-gun. The prototype and the
results of analysis may be used to establish the directions and strategies in regards to the vulnerability to wild fires
to secure each local government's 2nd execution plan and attainability.
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Fig. 1. The definition of climate change vulnerability
index.
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Table 1. List of proxy variables and weighting on the vulnerability assessment for forest fires

List of proxy variable

Weighting Source

+ Precipitation(mmy/day)

+ The number of days that maximum wind velocity is 14

m/s and over.

0.12 RCP 8.5 Scenario

0.15 RCP 8.5 Scenario

eigg;zfe + The maximum value of non-consecutive days of rain 0.34 RCP 8.5 Scenario
. . . g
(0.43) Ej il;?ber of days that daily effective humidity is 35% 030 Data of LCCGIS
-:"Ill‘n:la (I)ll,];l;.l)er of days that maximum temperature is 33C 009 RCP 8.5 Scenario
- Unstocked forest area (ha) 0.11  1:5,000 scale digital forest type map
- Forest in the average slope (°) 0.14  1:5,000 scale digital topographic map
- Forest in the average altitude (m) 0.13  1:5,000 scale digital topographic map
Sensitivity - Total population 0.13  Data of LCCGIS
0.27) - Coniferous forest area (ha) 0.23  1:5,000 scale digital forest type map
- Soil water 10 cm (m*/m?) —0.11 Data of LCCGIS
- Mixed forest area (ha) 0.19  1:5,000 scale digital forest type map
+ Deciduous forest area (ha) 0.18  1:5,000 scale digital forest type map
- The number of forest officers 0.14  Data of LCCGIS
- Forest disaster area (ha) 0.25 Data of LCCGIS
Adaptive + Precipitation of forest fire danger period (mm) 0.14 RCP 8.5 Scenario
capacity - Financial independence (%) 0.11  Statistics annual report of Chungcheongnam-do
(0.30)

+ Gross regional domestic product (GRDP)

- Adjacent distance of fire suppression using water (m) 0.15

- Accessibility for fire truck (m)

0.06 Data of LCCGIS
1:5,000 scale digital topographic map
0.15  Digital mapping of forest roads

http: //www.ekscc.re.kr
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Fig. 3. Vulnerability map of forest fires in the (a) 2010s, (b) 2020s, (c) 2050s.
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Table 2. Result of forest fires vulnerability in eight cities
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Location 2010’s 2020’s 2050’s
Dongnam-gu(0.132) Dongnam-gu(0.121) Dongnam-gu(0.133)
Ist Guryong-dong(0.158) Sajik-dong(0.153) Sajik-dong(0.156)
2nd Sinbang-dong(0.157) Daga-dong(0.151) Daga-dong(0.155)
3rd Cheongdang-dong(0.15) Guryong-dong(0.15) Guryong-dong(0.153)
Cheonan-si
Seobuk-gu(0.115) Seobuk-gu(0.094) Seobuk-gu(0.109)
Ist Ssangyong-dong(0.152) Ssangyong-dong(0.135) Ssangyong-dong(0.142)
2nd Buldang-dong(0.132) Buldang-dong(0.111) Buldang-dong(0.121)
3rd Bacekseok-dong(0.126) Seonghwan-eup(0.100) Ipjang-myeon(0.116)
0.081 0.080 0.075
Ist Sinpung-myeon(0.129) Banpo-myeon(0.114) Sinpung-myeon(0.123)
Gongju-si
2nd Yugu-eup(0.123) Sinpung-myeon(0.111) Yugu-eup(0.118)
3rd Banpo-myeon(0.107) Yugu-eup(0.102) Jeongan-myeon(0.104)
0.146 0.129 0.125
Ist Seongju-myeon(0.19) Seongju-myeon(0.176) Seongju-myeon(0.171)
Boryeong-si
2nd Misan-myeon(0.171) Misan-myeon(0.175) Misan-myeon(0.167)
3rd Ungcheon-eup(0.165) Jusan-myeon(0.155) Namgok-dong(0.14)
0.141 0.115 0.127
1st Yeomchi-eup(0.161) Yeongin-myeon(0.135) Baebang-eup(0.146)
Asan-si
2nd Eumbong-myeon(0.159) Eumbong-myeon(0.133) Songak-myeon(0.145)
3rd Baebang-eup(0.157) Yeomchi-eup(0.133) Yeomchi-eup(0.144)
0.159 0.138 0.127
1st Suseok-dong(0.19) Palbong-myeon(0.173) Palbong-myeon(0.15)
Seosan-si
2nd Palbong-myeon(0.183) Suseok-dong(0.171) Suseok-dong(0.149)
3rd Eumam-myeon(0.173) Galsan-dong(0.158) Unsan-myeon(0.143)
0.152 0.129 0.121
1st Beolgok-myeon(0.182) Beolgok-myeon(0.149) Beolgok-myeon(0.151)
Nonsan-si
2nd Yangchon-myeon(0.178) Buchang-dong(0.141) Yangchon-myeon(0.137)
3rd Yeonmu-eup(0.169) Deunghwa-dong(0.139) Buchang-dong(0.136)
0.173 0.170 0.169
Ist Sindoan_myeon(0.184) Sindoan_myeon(0.183) Sindoan_myeon(0.173)
Gyeryong-si
2nd Eomsa-myeon(0.178) Eomsa-myeon(0.168) Duma-myeon(0.172)
3rd Duma-myeon(0.169) Duma-myeon(0.166) Geumam-dong(0.168)
Dangjin-si 0.161 0.137 0.137
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Table 2. Continued

Ho
y

Location 2010’s 2020’s 2050’s
Ist Yongyeon-dong(0.184) Yongyeon-dong(0.155) Guryong-dong(0.158)
Dangjin-si 2nd Guryong-dong(0.184) Sagiso-dong(0.154) Yongyeon-dong(0.158)
3rd Sagiso-dong(0.181) Jeongmi-myeon(0.153) Sagiso-dong(0.156)

Table 3. Result of forest fires vulnerability in seven towns

Location 2010’s 2020’s 2050’s
0.143 0.123 0.132
Ist Nami-myeon(0.163) Gunbuk-myeon(0.14) Gunbuk-myeon(0.146)
Geumsan-gun
2nd Gunbuk-myeon(0.153) Boksu-myeon(0.135) Boksu-myeon(0.146)
3rd Jewon-myeon(0.148) Nami-myeon(0.131) Jewon-myeon(0.139)
0.173 0.155 0.154
Ist Chunghwa-myeon(0.2) Chunghwa-myeon(0.183) Naesan-myeon(0.185)
Buyeo-gun
2nd Oesan-myeon(0.198) Naesan-myeon(0.181) Oesan-myeon(0.184)
3rd Jangam-myeon(0.192) Oesan-myeon(0.181) Eunsan-myeon(0.173)
0.201 0.194 0.179
Ist Biin-myeon(0.218) Pangyo-myeon(0.212) Pangyo-myeon(0.197)
Seocheon-gun
2nd Gisan-myeon(0.212) Hwayang-myeon(0.206) Munsan-myeon(0.192)
3rd Hwayang-myeon(0.212) Munsan-myeon(0.206) Biin-myeon(0.188)
0.161 0.143 0.152
1st Daechi-myeon(0.197) Daechi-myeon(0.181) Daechi-myeon(0.188)
Cheongyang-gun
2nd Namyang-myeon(0.186) Jangpyeong-myeon(0.164) Namyang-myeon(0.174)
3rd Jangpyeong-myeon(0.176) Namyang-myeon(0.163) Jangpyeong-myeon(0.165)
0.161 0.135 0.145
Ist Seobu-myeon(0.192) Seobu-myeon(0.167) Guhang-myeon(0.161)
Hongseong-gun
2nd Guhang-myeon(0.173) Guhang-myeon(0.149) Seobu-myeon(0.16)
3rd Galsan-myeon(0.17) Galsan-myeon(0.14) Eunha-myeon(0.149)
0.166 0.141 0.147
Ist Bongsan-myeon(0.213) Bongsan-myeon(0.193) Bongsan-myeon(0.186)
Yesan-gun
2nd Godeok-myeon(0.191) Godeok-myeon(0.164) Deoksan-myeon(0.162)
3rd Deoksan-myeon(0.186) Deoksan-myeon(0.156) Godeok-myeon(0.161)
0.074 0.064 0.037
Ist Iwon-myeon(0.089) Iwon-myeon(0.088) Iwon-myeon(0.05)
Taean-gun
2nd Sowon-myeon(0.085) Sowon-myeon(0.084) Sowon-myeon(0.048)
3rd ‘Wonbuk-myeon(0.083) Wonbuk-myeon(0.08) Wonbuk-myeon(0.043)
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Fig. 4. Result of forest fires vulnerability. (a) variation between present and future of eight cities, (b) variation

between present and future of seven towns.
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Fig. 5. Mapping for forest fires vulnerability in (a) 2010s, (b) 2020s, (c) 2050s.
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