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ABSTRACT

Recently, climate change is a threat to a wide range of areas such as water resources, ecosystems, forests, agriculture, industry
and energy. In particular, in the case of agriculture with high climate dependence, the actual level of damage is serious due to
the increased risk of disasters as the occurrence of extreme weather such as drought, heavy rain, typhoon and heat waves increases.

Therefore, in this study, the concept of evaluating climate exposure, sensitivity, and adaptive capacity was established for
the evaluation of vulnerability to climate change in the agricultural sector of Korea.

In addition, in order to Integrated Assessment the vulnerability of climate change in the whole agricultural regions of Korea,
which is classified and managed by sector, climate influencing factors such as drought and heavy rain were selected. And evaluation
groups for agricultural sectors such as crops, livestock, and rural water were selected. Based on this, a total of 27 integrated
assessment index were developed for the integrated assessment of climate change vulnerability in the agricultural sectors.

Also, the evaluation was performed by applying the integrated evaluation index, and in particular, the characteristics of
climate change in the coastal area were analyzed.

The most important significance of this study established an integrated assessment methodology for climate change
vulnerability in the whole agricultural regions of Korea, which has not yet been established amid the climate change crisis.
And based on this, an indicator to comprehensively evaluate climate change vulnerability was developed and presented. In
addition, an integrated information management platform with information accumulation, management, and monitoring

functions was established for adaptation to climate change. This is significant in establishing a framework for adaptation to
climate change in the Whole agricultural sectors.
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Table 1. Agricultural climate change vulnerability integration evaluation method by indicator

Index Method

Exposure * Selection of dominant climate factors in agriculture and rural areas through causal relationship analysis

* Selection of crop area, number of livestock, etc. as targets that the evaluation group may be damaged by

Sensitivi . . . . . .
vy climate influencing factors through causal relationship analysis

* Deriving system/policy, economic, and administrative indicators to reduce the impact of climate change

Adapti it . . .
apiive capacity through causal relationship analysis
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Table 2. Integrated evaluation index in the agricultural sector
Evaluation index Detailed Note Data
Average annual rainfall of 3 hours and 60mm or more Torrential rain
Annual maximum number of days without precipitation Drought Korea Meteorological
Average number of heatwave days Heat wave Administration
Exposure
Average number of cold wave days Cold wave
Average number of days with an average high temperature High temperature
RDA
Average number of days of unusually low temperature Low temperature
Crop (paddy/field) cultivation area Crops KOSTAT
Crop yield Crops KOSTAT
Livestock Livestock KOSTAT
Forage crop cultivation area Forage crops RDA
Agricultural damage area by pests Pest RDA
Sensitivity
Forest product cultivation area Forest products KOSTAT
Agricultural Water Required Quantity Rural water RDA
Crop damage Crops Disaster Document
Livestock Stress Index Livestock RDA
Damaged area of forest products Forest products Korea Forest Service
Amount of agricultural accident insurance compared to Crop Agricultural Insurance
cultivation area Yearbook
Amount of forest product accident insurance compared to Forest Agricultural Insurance
product cultivation area Yearbook
. . . . Agricultural I
Amount of livestock accident insurance compared to livestock - gricutura. nsurance
Yearbook
Agricultural Meteorological Disaster Prediction and Warning System Warning Service for
& & & Y Weather Risk Management
Adapti
ap ¥ve well-irrigated paddy composition rate - KRC
capacity
Drainage improvement rate - KRC
Reservoir/pumping station/drainage station aging - KRC
Agricultural and rural education and training support MAFRA
Disaster preparedness expenses - MAFRA
Livestock quarantine cost by province - MAFRA
Promotion of use of agricultural information - MAFRA
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Table 3. Calculation and standardization
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Goesan-gun 1.2030 -0.6120 0.1280 19.3442 -0.0743 0.5252
Eumseong-gun 1.3492 -0.4417 0.1502 19.4157 -0.0138 0.5372
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Table 4. Expert questionnaire items and scoring method for calculating index weights

Category Detailed Index
Average annual rainfall of 3 hours and 60mm or more ( points)
Annual maximum number of days without precipitation ( points)
Exposure Average number of heatwave days ( points)
( points) Average number of cold wave days ( points)
Average number of days with an average high temperature ( points)

Average number of days of unusually low temperature ( points)

Crop (paddy/field) cultivation area ( points)

Crop yield ( points)

Livestock ( points)

Forage crop cultivation area ( points)
Sensitivity Agricultural damage area by pests ( points)
( points) Forest product cultivation area ( points)

Agricultural Water Required Quantity ( points)

Item Crop damage ( points)
Livestock Stress Index ( points)

Damaged area of forest products ( points)

Amount of agricultural accident insurance compared to Crop cultivation area ( points)

Amount of forest product accident insurance compared to Forest product cultivation area ( points)

Amount of livestock accident insurance compared to livestock( points)

Agricultural Meteorological Disaster Prediction and Warning System ( points)

Adaptive Well-irrigated paddy composition rate ( points)

capacity Drainage improvement rate ( points)

( points) Reservoir/pumping station/drainage station aging ( points)
Agricultural and rural education and training support ( points)

Disaster preparedness expenses ( points)

Livestock quarantine cost by province ( points)

Promotion of use of agricultural information ( points)

Sum
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732 UEY - UFS - MM - NFI -y
Table 5. Calculation of weights for each integrated evaluation index for vulnerability to climate change in
agriculture
Category Index Weight
Average annual rainfall of 3 hours and 60mm or more 2.2
Annual maximum number of days without precipitation 22
Exposure Average number of heatwave days 1.5
(3.6) Average number of cold wave days 1.2
Average number of days with an average high temperature 1.5
Average number of days of unusually low temperature 1.4
Crop (paddy/field) cultivation area 1.5
Crop yield 1.1
Livestock 0.8
Forage crop cultivation area 0.7
Sensitivity Agricultural damage area by pests 0.8
3.2) Forest product cultivation area 0.7
Damaged area of forest products 0.7
Agricultural Water Required Quantity 1.6
Crop damage 1.5
Livestock Stress Index 0.6
Amount of agricultural accident insurance compared to Crop cultivation area 0.8
Amount of livestock accident insurance compared to livestock 0.7
Amount of forest product accident insurance compared to Forest product cultivation area 1.1
Agricultural Meteorological Disaster Prediction and Warning System 1.1
Well-irrigated paddy composition rate 1.3
Adaptive capacity - -
32) Drainage improvement rate 1.3
Reservoir/pumping station/drainage station aging 0.6
Agricultural and rural education and training support 1.2
Disaster preparedness expenses 0.6
Livestock quarantine cost by province 0.6
Promotion of use of agricultural information 0.7
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(a) Exposure

(b) Sensitivity

Fig. 8. Integrated evaluation results for each element in the agricultural sector

(a) Potential impacts

Fig. 9. Results of integrated assessment of climate change impact and vulnerability in agriculture
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Table 7. Average grade of vulnerability by region

Category Average grade about Vulnerability
East coast 291
West coast 2.84
South coast 2.55
Inland 241
Nationwide 2.53

Table 6. Calculation of weights for each integrated evaluation index for vulnerability to climate change in

agriculture
Category Coastal region Local governments
Eest coast Gangwon-Gyeongbuk Samcheok-si, Donghae-si, Gangneung-si, Sokcho-si, Yangyang-gun, Goseong-gun, Pohang-si,
(11) coast (11) Gyeongju-si, Yeongdeok-gun, Uljin-gun, Ulleung-gun
Incheon/Gyeonggi coast Incheon-si, Ganghwa-gun, Ongjin-gun, Ansan-si, Pyeongtaek-si, Siheung-si, Gimpo-si,
(®) Hwaseong-si
West coast Chungnam . . . U
(19) Coast (7) Seosan-si, Boryeong-si, Asan-si, Dangjin-si, Taean-gun, Seocheon-gun, Hongseong-gun
Cjzzgfn(li) Gunsan-si, Gimje-si, Buan-gun, Gochang-gun
Jeonnam Suncheon-si, Muan-gun, Mokpo-si, Gwangyang-si, Yeosu-si, Yeonggwang-gun,
Coast (16) Hampyeong-gun, Shinan-gun, Yeongam-gun, Haenam-gun, Jindo-gun, Wando-gun,
Gangjin-gun, Jangheung-gun, Boseong-gun, Goheung-gun
G . L . .
South coast yeongnam Changwon-si, Geoje-si, Sacheon-si, Tongyeong-si, Hadong-gun, Namhae-gun, Goseong-gun
(29) Coast (7)
BzzzrsliU({:; n Busan-si, Gijang-gun, Ulsan-si, Ulju-gun
Jeju Jeju-si, Seogwipo-si
Coast (2) Ju-St, SEOEWIp
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Table 8. Average grade of vulnerability of local
governments by coastal region

Average grade about
Vulnerability of local | Difference
Category governments (Inland —
Coastal)
All | Coastal | Inland
Gangwon-Gyeongbuk coast| 2.59 291 2.47 -0.44
Gyeongnam Coast 2.17 2.00 2.27 0.27
Busan/Ulsan coast 2.25 2.25 - -2.25
Incheon/Gyeonggi coast 1.44 1.88 1.31 -0.57
Jeonnam Coast 3.09 2.88 3.67 0.79
Jeonbuk Coast 4.14 4.00 4.20 0.20
Jeju Coast 2.50 2.50 - -2.50
Chungnam Coast 3.00 3.29 2.75 -0.54
Nationwide 2.53 2.71 241 -0.30

b FoF Ac® ek,

Table 9. 1st to 3rd priority for local governments
with high vulnerability grade for each
coastal area

Category East coast West coast South coast
Lst Sokcho-si Siheung-si Nambhae-gun
(Gangwon) (Gyeonggi) (Gyeongsangnam)
ond Goseong-gun Ansan-si Tongyeong-si
(Gangwon) (Gyeonggi) (Gyeongsangnam)
rd Yeongdeok-gun Ongjin-gun Geoje-si
(Gangwon) (Incheon) (Gyeongsangnam)
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Fig. 10. Result by integrated evaluation index
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