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ABSTRACT

This study evaluated the consistency of the standard flow to forecast low-flow based on various drought indices. The data used in this
study were streamflow data at the Gurye2 station located in the Seomjin River and the Angang station located in the Hyeongsan River,
as well as rainfall data of nearby weather stations (Namwon and Pohang). Using streamflow data, the streamflow accumulation
drought index (SADI) was developed in this study to represent the hydrological drought condition. For SADI calculations, the
threshold of drought was determined by a Change-Point analysis of the flow pattern and a reduction factor was estimated based on the
kernel density function. Standardized runoff index (SRI) and standardized precipitation index (SPI) were also calculated to compared
with the SADI. SRI and SPI were calculated for the 30-, 90-, 180-, and 270-day period and then an ROC curve analysis was performed
to determine the appropriate time-period which has the highest consistency with the standard flow. The result of ROC curve analysis
indicated that for the Seomjin River-Gurye2 station SADI_C3, SRI130, SADI_C1, SADI_C2, and SPI90 were confirmed in oder of
having high consistency with standard flow under the attention stage and for the Hyeongsan River-Angang station, SADI_C3,
SADI_C1, SP1270, SRI30, and SADI_C2 have order of high consistency with standard flow under the attention stage.
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Fig. 1. Calculation Process of Modified SADI

Table 1. Standard Flow to Forecast Low-flow (Unit: m*/s)

Irrigation period

Non-irrigation period
(January to April, October to December)

Station (Basin) (May to September)
Attention Caution Alert Serious Attention Caution Alert Serious

Gurye2 (Sumjin River) 11.50 9.50 7.50 5.50 10.00 9.00 7.00 5.00
Angang (Hyungsan River) 3.41 1.74 1.19 0.84 3.36 1.44 1.15 0.81
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Fig. 4. SADI Time Series for Various Cases
Table 2. Basic Statistics of Various Drought Indices

Seomjin River-Gurye2 Min Max Mean Hyeongsan River-Angang Min Max Mean
Case | -1.298 6.889 0.065 Case | -0.812 5.410 0.008
SADI Case 2 -1.904 4.238 0.000 SADI Case 2 -1.477 3.956 -0.017
Case 3 -1.250 6.407 0.003 Case 3 -0.680 6.979 0.001
30 -3.522 2.735 0.001 30 -3.298 2.678 -0.008

SpI 90 -3.609 2.583 0.002 SpI 90 -2.611 3.131 -0.001
180 -3.218 2.655 0.001 180 -2.676 3.125 -0.001

270 -3.156 2.518 0.001 270 -2.856 2.945 -0.001

30 -3.052 3.677 -0.006 30 -2.389 3.057 -0.028

SRI 90 -2.860 3.715 -0.001 SRI 90 -2.226 3.069 -0.029
180 -2.589 2.956 0.001 180 -1.758 3.101 -0.025

270 -2.488 2.460 0.002 270 -1.451 2.894 -0.017
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