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Abstract

Drought is one of the severe natural disasters and it can profoundly affect our society and ecosystem.
Also, it 1s a very important variable for water resources planning and management. Therefore, the drought
is analyzed in this study to understand the drought distribution and trend. The Standard Precipitation Index
(SPI) is estimated using precipitation data obtained from 55 rain gauge stations in South Korea and the
SPI based drought variables such as drought duration and drought severity were defined. Drought
occurrence and joint probabilistic analysis for SPI based drought variables were performed with run theory
and copula functions. And then the return period and spatial distribution of droughts on the South Korea
was estimated. As the results, we have shown that Gongju and Chungju in Chungcheong—do and Wonju,
Inje, Jeongseon, Taebeak in Gangwon—-do have vulnerability to droughts.
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Fig. 1. Concept of SPI Estimation (Mckee et al., 1993)
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Fig. 2. Drought Characteristics using the Run Theory (Moye et al., 1988)
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Fig. 3. Rain Gauge Station of Korea Meteorological
Administration (KMA)
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Table 1. Drought Severity Table of Each Return Period (1976 ~2009; 3 month duration)

Name of SPI Index for each return period Name of SPI Index for each return period
Obs. 2 | 5 | 10 | 50 | 100 | 200 Obs. 2 | 5 | 10 | 50 | 100 | 200
Sokcho -0.33|-0.50|-0.77 | -1.40| -1.67 | -1.95 | Yangpyeong |-0.34|-0.65|-1.02|-1.89 | -2.26 | -2.63

Daegwanryeong | -0.34 | -0.51 | -0.73| -1.24 | -1.46 | -1.68 Icheon -0.49|-1.20 | -1.74|-2.99 | -3.53 | -4.07

Chuncheon -0.33|-0.58|-0.89 | -1.60| -1.91 | -2.22 Inje -0.341-1.36 | -2.18| -4.08 | -4.90 | -5.71

Gangneung -0.32|-059|-0.85|-1.46|-1.72|-1.99| Hongcheon |-0.37|-0.75|-1.03|-1.69|-1.97|-2.26
Seoul -0.46-0.84 | -1.13|-1.80| -2.09 | -2.38 Jecheon -0.36 | -1.36 | -2.18 | -4.08 | -4.90 | -5.71
Incheon -0.34|-0.48|-0.70 | -1.20 | -1.42 | -1.64 Boeun -0.55]-1.15|-1.60|-2.65 | -3.11 | -3.56

Ulleungdo -0.32|-1.11|-1.80 | -3.39| -4.08 | -4.76| Cheonan |-0.81|-1.44|-1.91|-3.00|-3.47|-3.94
Suwon -0.33]-051|-0.73|-1.24| -1.46| -1.68| Boryeong |-0.35|-0.86|-1.35|-2.46|-2.94|-3.42
Seosan -0.33|-0.87 | -1.53 | -3.07| -3.73 | -4.38 Buyeo -0.34|-1.89|-3.31|-6.62| -8.05| -9.47
Uljin -0.38-1.07 | -1.58|-2.79 | -3.30 | -3.82 Buan -0.32]-1.06 | -1.83|-3.63 | -4.41 | -5.18

Cheongju -0.36|-1.70| -2.72 | -5.08 | -6.10 | -7.12 Imsil -0.31]-0.49 | -098|-2.11 | -2.59 | -3.08
Daejeon -0.50 | -1.13|-1.61 | -2.72| -3.20 | -3.67 | Jeongeup |-0.36|-0.86|-1.24|-2.12|-2.50|-2.88

Chupungnyeong | -0.47|-0.94 | -1.30 | -2.13 | -2.49| -2.85| Namwon |-0.33|-0.60|-0.85|-1.44|-1.69|-1.94

Pohang -0.35|-0.80| -1.22 | -2.18| -2.59 | -3.00 | Suncheon |-0.33|-0.53|-0.67|-1.01|-1.16|-1.30
Gunsan -0.34|-1.44 | -242|-4.71 | -5.69| -6.68 | Jangheung |-0.34|-0.95|-1.45|-2.62|-3.13|-3.63
Daegu -0.32]-0.34|-043|-0.77|-091 | -1.06 | Haenam |-0.32|-0.75|-1.25|-2.41|-2.91 | -3.40
Jeonju -0.40|-0.87|-1.22|-2.05|-2.40|-2.76| Goheung -0.46-1.05|-1.49|-252|-297|-341
Ulsan -0.62|-149|-2.16 | -3.69| -4.36 | -5.02| Yeongju |-058|-1.10|-1.50|-2.41|-2.81|-3.20

Gwangju -0.36|-0.53|-0.71|-1.12| -1.30 | -1.48 | Mungyeong |-0.48|-1.01 |-141|-2.35|-2.75|-3.15
Busan -0.66 | -1.53|-2.19|-3.71| -4.37| -5.03| Yeongdeok |-0.39|-0.90|-1.50|-2.88|-3.47|-4.06

Tongyeong -047(-0.84|-1.13|-1.79| -2.07| -2.35| Uiseong -0.36|-0.81 | -1.23|-2.21 | -2.63 | -3.05
Mokpo -0.43|-1.00 | -1.43 | -2.43| -2.86 | -3.29 Gumi -0.33]-059 | -0.76 | -1.15| -1.32 | -1.49
Yeosu -052|-1.15|-1.62|-2.71|-3.18 | -3.65| Yeongcheon |-0.31|-0.77|-1.11|-1.88|-2.21|-2.55
Wando -0.34]-051|-0.85|-1.63|-1.97|-2.30| Geochang |-0.34|-0.58|-0.78|-1.22|-1.41|-1.60
Jeju-do -0.33|-0.83|-1.28 | -2.30| -2.75|-3.19| Hapcheon |-0.32|-0.34|-0.34|-0.34|-0.34|-0.34

Seogwipo -0.31|-0.78 | -1.64 | -3.66| -452|-5.39| Miryang |[-0.39|-1.03|-1.51|-2.64|-3.12|-3.61
Jinju -0.33|-0.41|-0.54|-0.85| -0.98 | -1.11 | Sancheong |-0.33|-0.39|-0.52|-0.82|-0.95|-1.08

Ganghwa -0.35|-1.07|-1.65|-3.00| -3.58 | -4.16

(7V& #4717 Duration) > D or 7Ha Al =(Severity) >
SZ T2 & k. & AFelxe 7HEe] A&7kl

ota55 AAH
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