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ABSTRACT

Climate changes have caused not only changes in the frequency and intensity of extreme climate
events, but also temperature and precipitation. The damages on agricultural production system will
be increased by heavy rainfall and snow. In this study we assessed vulnerability of crop cultivation
facility and animal husbandry facility by heavy rain in 232 agricultural districts. The climate data of
2000 years were used for vulnerability analysis on present status and the data derived from Al1B
scenario were used for the assessment in the years of 2020, 2050 and 2100, respectively. Vulnerability
of local districts was evaluated by three indices such as climate exposure, sensitivity and adaptive
capacity, and each index was determined from selected alternative variables. Collected data were
normalized and then multiplied by weight value that was elicited in delphi investigation. Jeonla-do
and Gangwon-do showed higher climate exposures than the other provinces. The higher sensitivity to
abnormal weather was observed from the regions that have large-scale cultivation facility complex
compared to the other regions and vulnerability to abnormal weather also was higher at these
provinces. In the projected estimation based on the SRES AlB, the vulnerability of controlled
agricultural facility in Korea totally increased, especially was dramatic between 2000’s and 2020 year.
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(2046~2055d), 2100dtH(2096~21053)] w2} 7] er al(2012)9] AFE EUZ FaFs Bo] v|H 5=
T AR AETE FEE] Ak AUEIeE 7IE Qe ti8RsE el 3=t 28-5EolA
dEAlEE THS AR 715 71 SAIEEl & RdEE F9A 8R0S SR ASeEe ARF
AT 71521 CCSM3 (Community Climate System — AR23} 22, A QIZelE F4l0Z 8HSE
Model Version 3) 235 the 2A|A™saL o] ARS8t &gk 23]d] A3 dulo] ALS T3l
2 971% 24l RCM (Regional Climate Model)2] 71, T, A5l ulsh ul-sge} 71EA
AP g2 ALgsle] HFE Ak Aotk B Byl 2 A tH(Table 1)(Books et al., 2005; Kim et
M= AIB 719%sE AU E A8silon =& al, 2012; Kim ef al, 2013).
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Tabel 1. Weights of variables for vulnerability assessment based on main damage of controlled agricultural facility by
abnormal weather in Korea.

Variables Weight Lists of variables Weight
1. Heavy snow
—Snowfall(cm) 0.096
—Number of days with over 20 cm of snowfall 0.224
2. Strong wind
—Average daily maximum wind velocity (m/s) 0.096
—Number of days with over 14 m/s of wind velocity 0.224
) 3. Heavy rain
ecgllorgsﬁ:e 0.4 —Maximum precipitation for 5 days (mm) 0.048
—Number of days with over 80 mm of 1 day precipitation 0.112
4. High temperature
—Mean maximum temperature (°C) 0.03
—Number of days with over 30°C of 1 day maximum temperature 0.07
5. Low temperature
—Mean minimum temperature (°C) 0.03
—Number of days with below 0°C of 1 day minimum temperature 0.07
Controlled agricultural facility area (ha) 0.2
Damage area of controlled agricultural facility area by Typhoon, wind storm, 02
heavy rain and snowfall (ha) ’
Damage by heavy snow in agriculture (W) 0.15
Sensitivity 0.3 Damage by strong wind in agriculture (W) 0.075
2e by 2 gr
Number of damage by strong wind 0.075
Damage by heavy rain in agriculture (W) 0.15
Damage by wind storm in agriculture (W) 0.15
GRDP agriculture 0.2
Potential labor force for damage restoration (number of farmers per controlled 02
agricultural facility area) '
Adaptation 03 Ability of information gathering (number of farm using PC per number of farm) 0.1
ability ’ Man power for administrative support (number of public official per population) 0.1
Creative power for agricultural production (local GRDP agriculture per 02

number of farm)
Financial independence (%) 0.2
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Table 2. Top 20 region list on 4 indices of vulnerability assessment based on main damage of controlled agricultural facility

by abnormal weather in Korea

Rank Climate exposure Sensitivity Adaptation ability Vulnerability (standardized)
Region name Index Region name Index Region name Index Region name Index

! .{Zgﬁiﬁl&iﬂ(’) 0.237 gﬁﬁflgcghlg;’ngnam-do 0.335 gﬂzﬁgi?s(i;‘lgnam-do 0418 .{Zgﬁif)ﬂllz:fii(’) 0.772
2 Jsgl(?l(l::lil;lg:(%(l)m’ 0.215 gﬁﬂrslzglsei;mgnam-do 0.292 ékslilrll_gsi,heongnam-do 0415 gﬁﬁflz-cg}lilz)}lgnam-do 0.717
S Selbido 0% Ceonpanghukedo 07 Jeatlmamdo 13 leolabuicdo 0710
* Jeatmamdo. 19 Jeolaamdo 2 Cueongsangbukedo 4% Guanga 0701
S delibakedo 01 Sectibicdo”  ©2* Gyeongianghukdo % Guangin 0669
O Jottmamdo. 15 Greongangmamedo 0% Gyeongeido %37 Chungeheongbuiedo 050
T Jeottedo 0T Jeolabuids 0217 G conguanghikcdo 57 Crnangia 04654
5 Gangn 019 Gutongeido 0202 Jimamdo 07 B 0649
0 étslig:gs(i:ileongllam-do 0.169 gﬂfl?lrgfre%;ggg:l;-do 0.196 ?Iflzslfgélsliéongnam-do 0.372 Tgl(:il‘lrslzé-hséi:,ongnam-do 0.648
10 Gogmonde 0160 Gt 155 oot 0390 Legihedo 0.646
1 G 0164 Gyeongsangukdo 173 Gyoonguanghikdo 03 Gamgwondo - 069
2 leotibiedo 151 Gangwonda - 167 Crumgcheongmamcdo 3% Dcga o 0638
13 givr;il]lt,l 0.160 gﬁgl%];-}?é;ngnam-do 0.163 g;zgivgvs(;;gsﬁam-do 0.366 gzl;%u’ 0.634
1 Gangondo 1% Jeoltmamdo” 1% Greongumgbukdo ©3 Jeollmamdo 7
15 Jeolanamdo 157 Teolabuicdo 0151 Joomds 03 Cyeongsanghuedo 0
16 Gangmondo 155 Jeglbuido 014 G eomsangiuiedo *3% Dagjeon 0.604
7 Chungsheongrando *15% Gyeonangramdo 142 Jeolimmds 3% Dacg 0.603
18 Gyeonangtukedo 1% Gyeonanghukdo *1%0 Gyoongamnghukdo 0357 Gyeongeida 000
19 iirgg)irlizstii; 0.153 é(})frelt%i?g_;ii’-do 0.137 g?l?r?g-(%llllg(’mgnam-do 0.353 gﬂls:lﬁu, 0.595
20 Gimbhae-si, 0.153 Yesan-gun, 0.132 Muan-gun, 0353 Yeongdong-gun, 0592

Gyeongsangnam-do

Chungcheongnam-do

Jeollanam-do

Chungcheongbuk-do
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Vulnerability = a x climate exposure +
B x sensitivity + y x adaptation ability
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Fig. 1. Results of vulnerability assessment based on main damage of controlled agricultural facility by abnormal weather in

Korea.
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exposure index of vulnerability assessment based on main
damage of controlled agricultural facility by abnormal
weather in Korea regions.
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Fig. 3. Principle component analysis of top 20 sensitivity
index of vulnerability assessment based on main damage of
controlled agricultural facility by abnormal weather in
Korea regions.
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ability index of vulnerability assessment based on main
damage of controlled agricultural facility by abnormal
weather in Korea regions
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Fig. 6. Results of chronological vulnerability assessment based on main damage of controlled agricultural facility by

abnormal weather in Korea.
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