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Application of Streamflow Drought Index using Threshold Level Method
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Abstract

To estimate the severity of streamflow drought, this study introduced the concept of streamflow drought
index based on threshold level method and Seomjingang Dam inflow was applied. Threshold levels used
in this study are fixed, monthly and daily threshold, The 150~3m analysis results of annual drought, the
severe hydrological droughts were occurred in 1984, 1988 and 1995 and the drought lasted for a long time.
Annual compared to extreme values of total water deficit and duration, the drought occurred in 1984, 1988,
1995 and 2001 was serious level. In the results of study, because a fixed threshold level is not reflect
seasonal variability, at least the threshold under seasonal level was required. Threshold levels determined
by the monthly and daily were appropriate. The proposed methodology in this study can be used to
forecast low—flow and determine reservoirs capacity.
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Fig. 2. Illustration of Threshold Levels; Fixed Threshold (a), Monthly Varying Threshold (b), Daily
Varying Threshold (c) (modified from Stahl, 2001)
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Fig. 3. Scheme for Determination of Different Flow Duration Curves for the Threshold Level Definitions;
Calendar Units (day, month, season) (a), Moving Window (daily) (b) (modified from Stahl, 2001)
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Table 1. Monthly Averaged of Four Threshold Levels

Threshold level [m®/s]
Month : :
Fixed Monthly Daily
1 26.000 22.100 22.874
2 26.000 33.900 133.259
3 26.000 328.100 303.861
4 26.000 121.700 143.313
5 26.000 25.000 80.565
6 26.000 27.000 82.090
7 26.000 253.200 256.342
8 26.000 207.300 224.723
9 26.000 203.500 218.790
10 26.000 8.000 10.539
11 26.000 9.000 11.080
12 26.000 18.000 17.094
FATE H59% 20144 51
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o] AHg-A] 19884, 20084, 199K 9] oA =
T2 1934, 1995,
93 7} 199 ©]

potl

=
I

=]
=

Total volume Duration Drought magnitude

Index Method [m] [day] Y day] Year

Fixed 145,186,560 99 1,466,531 1988

Drought total [y, e 631,048.320 80 4790,556 2001

volume

Daily 1,019,934,720 121 6,790,797 1984

Fixed 145,186,560 99 1,466,531 1988

Duration Monthly 622,537,920 11 3,743,195 1984

Daily 1,019,934,720 121 6,790,797 1984

Fixed 38,335,680 18 2,129,760 1990

Drought Monthly 48,824,640 6 8,137,440 2011
magnitude

Daily 61,534,080 6 11,521,440 1975

Table 3. Top Largest Drought Events to Total Volume, Duration, and Magnitude from Threshold Approach

Total volume Duration Drought magnitude
Index Method [m] [day] [m®/day] Start
Fixed 145,186,560 99 1,466,531 1988-9-29
Drought total [y, " 1o 476,357,760 43 11,078,087 2001-8-19
volume
Daily 676,883,520 71 9533571 1984-1-14
Fixed 145,186,560 99 1,466,531 1988-9-29
Duration Monthly 467,112,960 69 6,769,753 1984-1-14
Daily 676,883,520 71 9533571 1984-1-14
Fixed 38,335,680 18 2,129,760 1990-10-11
Drought Monthly 120,787,200 7 17,255,314 1982-3-1
magnitude
Daily 925,634,880 1 95,634,880 1977-2-9
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Daily
2001
1982
1995
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1995
1995
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Method
Monthly
2001
1982
1995
1988
2001
1995
1988
1995
2001

Fixed
1988
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1988
1995
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1 st
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Slh
1 st
Sth
1 st
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Duration
Duration

Index
Drought total

volume
Drought total

volume

Category
Annual
result
Extreme
result

Table 4. Summary of Drought Order in Terms of the Total Volume and Duration
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