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ABSTRACT

Considering the effect of climate change, a quantitative analysis of extreme drought is needed to reduce the damage from extreme
droughts. Therefore, in this study, a quantitative risk analysis of extreme drought was conducted. The threshold level method was
applied to define a drought event using Cheugugi rainfall data in past, gauged rainfall data in present, and climate change scenario
rainfall data in future. A bivariate drought frequency analysis was performed using the copula function to simultaneously consider two
major drought characteristics such as duration and severity. Based on the bivariate drought frequency curves, the risks for the past,
present and future were calculated and the risks for future extreme drought were analyzed comparing with the past and present. As a
result, the mean drought duration of the future was shorter than that of past and present, however, the mean drought severity was much
larger. Therefore short term and severe droughts were expected to occur in the future. In addition, the analysis of the maximum drought
risk indicated that the future maximum drought risk was 1.39~1.94 times and 1.33~1.81 times higher than the past and present. Finally,
the risk of extreme drought over past and present maximum drought in the future was very high, ranging from 0.989 to 1.0, and the
occurrence probability of extreme drought was high in the future.
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Fig. 1. Drought Definition Using a Threshold Level Method
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Table 2. Changes of Drought Characteristics According to Past,
Present, and Future

Period

Characteristic

Past
(1778~1907)

Future
(2016~2099)

Present
(1913~2015)

Average duration

2.28 2.36 225
(month)
Average severity 112.80 138.44 182.90
(mm)
Average interarrival 7381 8.13 7.76

time (month)
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SRR m|E 7)5mHst Akl ofgk HrRaARE 2065
797} 2065 129 SoF uhlEh, ojue] yFEAIEE 1432.08mm
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50, 70, 100 3=A = 27t Z7lskal 9low, A%
50 wje] == 0.8938, AA|93EH 1009Y el SeeE
0.9887=2X] wlig- 4715k SIR=E Ve itk o= A Hopt
FAPE AR A REAPEe $1gr) 2z A IsE 5019
735 1.94u), 1.810) 2o, AA|Agk 1000de] ¢ Zh2} 1.394),
1.338] =& Z1g RIF 4 9tk
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o), 2065 TYFE] 20659 12g0)] LIS 7HEe Aler) 71
& 7R 2N FdsHl A E dA 7SN HER Y B

Table 3. Results of Risk Analysis for the Maximum Drought

Z 7Fzol vl Fo) TheAPEE vkt vl A 7194
e oPde] 7hae] B APES sholARt 34 |4t
F oPde] 7hao] WAE APFE 1070]w, AR S35t 7HEe]
R S vERaL Qlek o]l thit St 0.98874
H) LO7FA] vis- 2 e e Zos P ERIT:

5.2

B Ayt 971 A4S, B5AE 8 ) Z1s AR
2pE Bgslo] Aexie] A Al rjehl] ok o Hl=s]
A& skt e e ARl ThAVES FER
A3}, Ao g A&7 Ao, s viEels 7
A e S, vElellis 24 3 Aol vjsl @ Rke] =43
7ol WS Zlo g wekerh

nEhe] =53 7hE S19=E ARH o R F4sp] S8 A4
A-vEhe] HehzhaAdell thal WA £493 Ao, 2577k
Ak AT SR A B S Vet B 1]

Period Past Present Future
Characteristic 1778~1907 1913~2015 2016~2099
Period of maximum event 1904.06~1905.04 1942.12~1943.10 2065.07~2065.12

Duration (month) 11.00 11.00 6.00

Severity (mm) 659.43 1271.70 1432.08
Return period (month) 81.51 74.19 22.80

Risk (n=100) 0.7090 0.7426 0.9887

Risk (n=70) 0.5786 0.6132 0.9567

Risk (n=50) 0.4606 0.4926 0.8938

Table 4. Risk Analysis of Future Droughts More Severe than the Past and Present Maximum Drought

Baseline Characteristic Drought period Duration (month) Severity (mm)  |Return period (month) Risk

2028.06~2028.09 4.00 938.30 12.96 0.9997

2029.06~2029.09 4.00 955.89 13.26 0.9996

2037.04~2037.10 7.00 969.85 17.28 0.9974

2053.06~2053.10 5.00 1206.00 17.93 0.9968

Past maximum drought 2058.04~2058.08 5.00 701.02 9.72 1.0000
2063.07~2063.10 4.00 895.94 12.26 0.9998

2065.07~2065.12 6.00 1432.08 22.80 0.9887

2072.07~2072.10 4.00 774.34 10.33 1.0000

2081.06~2081.09 4.00 814.95 10.96 0.9999

2085.04~2085.10 7.00 1116.88 18.96 0.9956

Present maximum drought 2065.07~2065.12 6.00 1432.08 22.80 0.9887
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