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ABSTRACT

Rice is a main crop and rice field is the most important farmland in Korea. This study was
conducted to propose the methodology assessing impact and vulnerability on rice production by
climate change at the regional and national level in Korea. We evaluated a vulnerability of rice paddy
according to the outbreak of a main disease and pest of a rice plant. As results, Jeju-do,
Gyeongsangnam-do, and Jeollanam-do were more vulnerable area than others. In contrast, the southern
central region including Gyeonggi-do was less vulnerable than others. The vulnerable index was
significantly higher in 2050s (0.5589) than in present (0.3500). This result showed that the vulnerable
to the disease and pest enlarge in the future. The adaptive capacity highly contributed to the
vulnerability assessment index. The daily maximum temperature of June and the daily average

temperature from May to August also contributed the climate exposure index. The area of occurring
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sheath blight, rice leaf blast and striped rice borer was related to the system sensitivity index. The

ability of water supply (readjustment area of arable land per paddy field area) and rice production

technique (rice yield per hectare) were the highly contributed variables to the adaption capacity index.

Key Words : Vulnerability Assessment, Agro-ecosystem, Climate Change, Rice Plant.
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Table 1. Weights of variables for vulnerability assessment based on main rice disease and pest.

Item Variables | Weight Lists of variables Weight
Relative humidity (%) 0.20
Number of dates with over 10mm of precipitation 0.15
) In (Insolation Apr. ~ Oct.) 0.05
Si;f:ie 040 | Precipitation Sep. ~ Nov. (mm) 0.15
Daily average temp. Dec. ~ Feb. (° C) 0.15
Daily average temp. May ~ Aug. ( C) 0.15
Daily max. temp. Jun. ( C) 0.15
Paddy field area (ha) 0.20
Damage from storm and flood (damage area of paddy field 0.10
by typhoon, windstorm and heavy rain per paddy field area)
Occurrence area of rice leaf blast (ha) 0.07
Occurrence area of sheath blight (ha) 0.15
B o Occurrence area of rice panicle blast (ha) 0.05
(\)’fulrrilzabﬂlty Sensitivity | - 0.30 Occurrence area of bacterial blight (ha) 0.05
production Occurrence area of rice stripe virus (ha) 0.01
by main rice Occurrence area of striped rice borer (first generation)(ha) 0.02
disease and Occurrence area of striped rice borer (second generation) (ha) 0.02
pest Occurrence area of rice leaf roller (ha) 0.13
Occurrence area of brown plant hopper (ha) 0.20
Ability of rice production technique (rice yield per hectare) 0.20
Potential labor force for damage restoration (number of
farmers who grow rice per paddy field area) 0.15
Ability of water supply (readjustment area of arable land per 0.10
paddy field area (ha))
Adaptation Ability of information gathering (number of farm using PC
ability 030 per number of farm) 0.10
Man power for administrative support (number of public 0.10
official per population)
Creative power for production (local GRDP per number of 0.15
local population)
Financial independence (%) 0.20
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Dimension Index (Standardization formula) =
(Acture value-Min. value) /| (Max. value-Min.
value) (Equation 1)
Vulnerability = a x Climate exposure + [3 x
Sensitivity - y X Adaptation ability (Weight

s:a, B, y) (Equation 2)
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Table 2. Top thirty region list

on the each variables indices.

No Climate exposure Sensitivity Adaptation ability Vulnerability (standardized)
| Region name Index Region name Index Region name Index Region name Index
Jeju-si, Gangseo-gu, Cheonan-si, Yeongdo-gu,

! Jeju-do 0.6603 Busan 04502 Chungcheongnam-do 0609 Busan 0.7783
Seogwipo-si, Gijang-gun, Asan-si, Seo-gu,

2 Jeju-do 06222 Busan 0.4689 Chungcheongnam-do 0.6040 Busan 0.7765

3 |langseonggun, | g geq, | Goumicong-gu, | g jgpq | AnyanEsi 05813 | 1Sk 0.7736
Jeollanam-do Busan Gyeonggi-do Jeju-do

4 | Pamyang-gun, 0.5733 | Hacundac-gu, 04601 | SWaneyang-si 0.5704 | Done-ge 07511
Jeollanam-do Busan Jeollanam-do Busan

5 |Ovangsan-gu, 05713 | Yoonedo-gu, 04599 | Joneno-gu, 0.5684 | SAneseo-gu, 0.7346
Gwangju Busan Seoul Busan

g |Fiwasun-gun, 05700 | Bukgn 0.4592 | Sangnam-gu, 0.5677 | Nam-gu, 07271
Jeollanam-do Busan Seoul Busan

7 | Yo 05697 | Sahats 0.450] | Denain-gun, 05651 | Sahaeu, 0.7220
Gwangju Busan Chungcheongnam-do Busan

g | Bukey, 0.5681 | Donenac-gu, 04501 | Seocho-gu, 0.5624 | JUmeE 0.7215
Gwangju Busan Seoul Busan
Jeongeup-si, Sasang-gu, Songpa-gu, Sasang-gu,

9 Teollabukedo 0.5677 Busan 0.4588 Seonl 0.5608 Busan 0.7210
Nam-gu, Suyeong-gu, Seosan-si, Seogwipo-si,

10 Gwangju 05636 Busan 04583 Chungcheongnam-do 05587 Jeju-do 0.7127
Sunchang-gun, Yeonje-gu, Suwon-si, Geumjeong-gu,

1 Jeollabuk-do 0.5651 Busan 0.4585 Gyeonggi-do 05532 Busan 07113

12 | Done-ge. 05643 | g 04584 | Cyeryonesi 05512 | Hacundae-gu, 0.7095
Gwangju Busan Chungcheongnam-do Busan
Naju-si, Seo-gu, Geumsan-gun, Buk-gu,

13 Jeollanam-do 05366 Busan 04584 Chungcheongnam-do 05508 Busan 0.7066

14 | Boscong-gun, 0.5548 | Busaniin-gu, 04583 | Flanam-si 0.5498 | Donenac-gu, 0.6989
Jeollanam-do Busan Gyeonggi-do Busan

5 |Hampyeong-gun, |, 53¢ | Dong-gu, 04583 | Sangseo-gu, 0.5493 | Slang-gun, 0.6964
Jeollanam-do Busan Seoul Busan

j | Gokscong-gun, 0.5503 | /e 0458 | Uliv-gun, 0.5484 | Yeomie-gu, 0.6816
Jeollanam-do Busan Ulsan Busan
Haman-gun, Haenam-gun, Yeongi-gun, Busanjin-gu,

17 Gyeongsangnam-do 05500 Jeollanam-do 04057 Chungcheongnam-do 05453 Busan 06815
Gurye-gun, Yeongam-gun, Boryeong-si, Suyeong-gu,

18 Jeollanam-do 05474 Jeollanam-do 0.3524 Chungcheongnam-do 05349 Busan 06784

Jg | Suncheon-si, 0.5455 | Uliv-gun, 03510 | Yeonedeungpo-gu, | 5 | Gwangsan-gu, 0.6292
Jeollanam-do Ulsan Seoul Gwangju
Yeongam-gun, Naju-si, Yesan-gun, Buk-gu,

2 Jeollanam-do 05417 Jeollanam-do 0.3407 Chungcheongnam-do 05327 Gwangju 06186

1 | Uiryeong-gun, 0.5415 | Goheung-gun, 03304 | Mapo-gu, 0.5302 | Dong-ge 06163
Gyeongsangnam-do Jeollanam-do Seoul Gwangju
Sancheong-gun, Buk-gu, Gongju-si, Nam-gu,

2 Gyeongsangnam-do 05368 Ulsan 0.3201 Chungcheongnam-do 05300 Gwangju 0.6026
Masan-si, Hapcheon-gun, Nonsan-si, Haenam-gun,

3 Gyeongsangnam-do 05348 Gyeongsangnam-do 03181 Chungcheongnam-do 05253 Jeollanam-do 0.5839
Gangjin-gun, Nam-gu, Mokpo-si, Seo-gu,

% Jeollanam-do 05328 Ulsan 03145 Jeollanam-do 05231 Gwangju 05824
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Table 2. Continued
No Climate exposure Sensitivity Adaptation ability Vulnerability (standardized)
| Region name Index Region name Index Region name Index Region name Index
Gochang-gun, Miryang-si, Seocheon-gun, Haman-gun,
% Jeollabuk-do 05314 Gyeongsangnam-do 03142 Chungcheongnam-do 05240 Gyeongsangnam-do 05534
Jeonju-si, Sangju-si, Hongseong-gun, Changnyeong-gun,
% Jeollabuk-do 05312 Gyeongsangbuk-do 03140 Chungcheongnam-do 05238 Gyeongsangnam-do 05552
Imsil-gun, Jung-gu, Changwon-si, Hapcheon-gun,
7 Jeollabuk-do 0.5308 Ulsan 03136 Gyeongsangnam-do 0.5208 Gyeongsangnam-do 0.5503
Jangheung-gun, Gyeongju-si, Gumi-si, Naju-si,
2 Jeollanam-do 05307 Gyeongsangbuk-do 03134 Gyeongsangbuk-do 0.5203 Jeollanam-do 0.5489
Muan-gun, Dong-gu, Yeosu-si, Yeongam-gun,
» Jeollanam-do 05303 Ulsan 03101 Jeollanam-do 0519 Jeollanam-do 0.5466
39 | Changnyeong-gun, | 55, | Yeonggwang-gun, | ) 3,0 | Tacan-gun, 0.5185 | Uinyeong-gun, 0.5430
Gyeongsangnam-do Jeollanam-do Chungcheongnam-do Gyeongsangnam-do
4
a. Climate exposure (meantSD : 0.4569+0.0686) b. Sensitivity (mean+SD : 0.2223+0.0928)
s -
c. Adaptation ability (mean=SD : 0.4326+0.0664) d. Vulnerability (meantSD : 0.3500+0.1715)

Figure 1. Result of vulnerability assessment of rice production (present (2000s)).
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