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Abstract

Hydrological drought is directly associated with lack of available water in rivers, reservoirs, and groundwater. It is important to analyze
hydrological drought for efficient water resource management because most of rainfall is concentrated in wet seasons and water supply is
highly dependent on dams and reservoirs in South Korea. Generally, a threshold level method is useful for defining hydrological droughts.
However, this method causes interdependent problems between drought events which result in skewed results in further statistical
analysis. Therefore, it is necessary to determine a proper threshold level to represent regional drought characteristics. In this study,
applying 50~99 percentiles of daily flow-duration curve, hydrological drought events were extracted, and independence tests were
conducted for 12 watersheds. The Poisson independence test showed that 87~99 percentiles were available for most stations except for
Yeoju and Pyeongtaek. The generalized Pareto independence test showed that 80 ~90 percentiles were the most common. Mean excess plot
showed that 80 ~ 90 percentiles were the most common. Therefore, the common ranges of the three independent tests were determined for each
station and proper threshold levels were recommended for large river basins; 70~76 percentiles for the Han River basin, 87~91 percentiles
for the Nakdong River basin, 86~98 percentiles for the Geum River basin, and 85~87 percentiles for the Youngsan and Seomjin River basin.
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Fig. 2. Results of poisson independent test for Gurye station

Table 2. Low 10% intervals for the poisson independent test

Station Interval MAE
Yeoju Q69 ~ Q84 1.1067
Pyeongtaek Q66 ~ Q76 0.6036
Jindong Q87 ~ Q99 0.5124
Angang Q85 ~ Q99 0.6111
Jodong Q87 ~ Q99 0.8453
Gongju Q86 ~ Q99 0.6214
76 ~ Q87 0.5720

Suchon 890 ~ 899 0.5828
Naju Q87 ~ Q99 0.4982
Gurye Q85 ~ Q99 0.7940
Daecheon Q87 ~ Q99 0.8089
Sintaein Q85 ~ Q98 0.8864
Yeonsan Q87 ~ Q99 0.9036
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Fig. 3. Shape parameter of generalized pareto for Jodong station

Table 3. Low 10% intervals for the generalized pareto independent

test
Station Interval COV
. 56 ~ Q66 03118
Yeoju 876 ~ 891 0.3283
Pyeongtaek Q66 ~ Q78 0.2718
Jindong Q80 ~ Q93 0.2144
Angang Q85 ~ Q99 0.3477
Jodong Q87 ~ Q99 0.3467
Q50 ~ Q59 0.2252
Gongju Q67 ~ Q77 0.2797
Q86 ~ Q95 0.3486
Suchon Q50 ~ Q62 0.1352
Naju Q50 ~ Q62 0.2500
Q50 ~ Q62 0.1935
Gurye Q71 ~ Q80 0.1953
Q84 ~ Q93 0.2149
Daecheon Q69 ~ Q90 0.2735
Sintaein Q86 ~ Q98 0.3675
Yeonsan Q84 ~ Q95 0.4130
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Fig. 4. Mean excess plots for Jodong and Gurye stations
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Table 4. Upper 15% intervals for the mean excess plot

Station Interval R?
. Q56 ~ Q70 0.9159
Yeoju Q74 ~ Q88 0.8645
Q50 ~ Q70 0.9599
Pyeongtack Q78 ~ Q99 0.9434
Jindong Q56 ~ Q69 0.9392
Q54 ~ Q64 0.8825
Angang Q76 ~ Q99 0.9432
Q52 ~ Q74 0.9167
Jodong Q76 ~ Q99 0.8560
Gongju Q60 ~ Q69 0.8793
Suchon Q50 ~ Q59 0.8749
Naju Q87 ~ Q98 0.8580
Gurye Q52 ~ Q87 0.9221
Daecheon Q57 ~ Q85 0.9359
Q50 ~ Q60 0.8691
Sintaein Q72 ~ Q8l 0.8843
Q83 ~ Q99 0.8771
Yeonsan Q50 ~ Q64 0.9299

Table 5. Drought events using the minimum thresholds
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Max. Duration Max. Severity
Basin Station Threshold - - 7
Duration (Day) Year Severity (m’/s) Year
. Yeoju 347 2001 955,317 2015
Han River Q76
Pyeongtaek 308 2001 743,276 2015
Jindong 343 2001 261,671 2001
Nakdong River Angang Q91 84 2008 4,803 2008
Jodong 59 2005 481 2008
Gongju 440 2011 167,275 2011
) Suchon 184 2003 15,237 2003
Geum River Q98
Daecheon 126 2006 47,258 2006
Sintaein 708 2000 42,387 2000
Naju 833 2000 610,490 2000
Yeoungsan-Seomjin River Gurye Q87 85 2000 35,486 2000
Yeonsan 367 2000 58,811 2000
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Table 6. Drought events using the maximum thresholds

. . Max. Duration Max. Severity
Basin Station Threshold - - 3
Duration (Day) Year Severity (m’/s) Year
. Yeoju 197 2015 757,613 2015
Han River ] Q76

Pyeongtack 300 2015 612,191 2015

Jindong 336 2001 228,696 2001

Nakdong River Angang Q91 71 2009 2,191 2008

Jodong 59 2005 474 2008

Gongju 396 2011 904,415 2011

. Suchon 111 2004 889 2004

Geum River Q98

Daecheon 41 2006 7,060 2006

Sintaein 648 2000 3,349 2000

Naju 440 2011 162,034 2011

Yeoungsan-Seomjin River Gurye Q87 184 2003 13,862 2003

Yeonsan 360 2000 53,950 2000
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