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Abstract

This study analyzed the peak drought severity and drought duration of the Cheongmicheon watershed from 1985 to 2015 to assess the
lag time of peak drought severity between several drought indices. Standardized Precipitation Index (SPI) based on precipitation and
Standardized Precipitation Evapotranspiration Index (SPEI) based on precipitation and evapotranspiration were applied as meteorological
drought indices. Streamflow Drought Index (SDI) based on runoff data was applied as hydrological drought index. In case of SDI, we
used Soil and Water Assessment Tool (SWAT) model for simulation of daily runoff data. As a result, the time of peak drought severity
of SDI occurred after the occurrence of SPI and SPEI. The lag time for the peak drought severity, on average, between SDI and SPI was
0.59 months while SDI and SPEI was 0.79 months. As compared with SDI, the maximum delay was 2 months for both SPI and SPEI.
This study results also shows that even though the rainfall events were able to cope with meteorological droughts, they were not always
available to solve the hydrological droughts in the same time.
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Fig. 2. Calibration and validation results of SWAT model used in this study (Won et al., 2016)

Table 1. Three largest drought severities of SPI, SPEl and SDI according to all durations

Duration 60days 90days 120days 150days
Drought Rank Year |Drought Severity | Year | Drought Severity | Year |Drought Severity | Year | Drought Severity

1 2000 -3.6 2001 -3.18 2000 -2.73 2015 -2.78

SPI 2 2001 -2.97 2000 -2.91 2015 -2.72 2014 -2.34

3 2014 -2.5 2015 -2.52 2001 -2.53 2000 -2.22

1 2001 -2.6 2014 24 2014 -2.39 2014 -2.47

SPEI 2 2014 -2.25 2015 -2.24 2015 -2.27 2015 -2.35

3 2000 -2.15 2000 -2.13 2007 -2.00 2007 -2.06

1 1988 -3.91 2001 -2.88 2015 -2.65 2015 -2.72

SDI 2 2001 -2.89 2000 -2.82 2000 -2.6 2014 -2.49

3 2000 -2.62 2015 -2.6 2014 -2.47 2000 -2.27

Duration 180days 210days 240days 270days
Drought Rank Year |Drought Severity | Year | Drought Severity | Year |Drought Severity| Year | Drought Severity

1 2015 -2.78 2015 -2.47 2015 -2.37 2015 -2.43

SPI 2 2014 -2.24 2014 -2.32 2014 -2.16 2014 -2.27

3 2000 -1.74 2000 -1.65 2001 -1.83 2001 -1.74

1 2014 -2.32 2014 -2.29 2014 -2.27 2015 -2.19

SPEI 2 2015 -2.29 2015 -2.19 2015 -2.17 2014 -2.17

3 2007 -1.75 1994 -1.72 2001 -1.69 2001 -1.78

1 2015 -2.67 2015 -2.54 2014 -2.5 2015 -2.41

SDI 2 2014 -2.53 2014 -2.56 2015 -2.43 2014 -2.39

3 1989 -1.47 1989 -1.25 2001 -1.42 2001 -1.46
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101 A

=2 =
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Fig. 3. Temporal variations of drought severity of SPI, SPEl and SDI
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Table 2. Calculation results of peak drought severity time according to all durations

SDI SPI SPEI
Droughtperiod | b | Drowehtperiod | 1y | Drouehtperiod | oty
Duration-60days
88Y10M-88Y12M 88YI2M | 88Y IM-88Y1IM 1 88Y IM-88Y11M 1
97Y OM-97Y11M 97Y11M 97Y 9M-97Y10M 2 97Y 9M-97Y OM 2
00Y 3M-00Y 6M 00Y 4M 00Y 3M-00Y 5M 1 00Y 3M-00Y 4M 1
01Y 4M-01Y 6M 01Y 6M 01Y 4M-01Y 6M 1 01Y 4M-01Y 6M 1
01Y11IM-01Y12M 01YI2M | 01Y1IM-01Y12M 0 01Y11IM-01Y12M 0
06Y11M-07Y 2M 06Y12M | 06Y 9M-06Y10M 2 06Y 9M-06Y10M 2
14Y 4M-14Y 4M 14Y 4M 14Y 3M-14Y 4M 0 14Y 3M-14Y 4M 0
14Y 6M-14Y10M 14Y 8M 14Y TM-14Y 8M 1 14Y TM-14Y 8M 1
15Y 7M-15Y11M 15Y10M 15Y 6M-15Y 9M 1 15Y 6M-15Y 9OM 1
Duration-90days
88Y 9IM-89Y 2M 88YI12M | 88Y10M-88Y12M 0 88Y10M-88Y12M 0
00Y 4M-00Y "M 00Y 5M 00Y 4M-00Y 7M 1 00Y 4M-00Y "M 1
01Y 5M-01Y "M 01Y 6M 01Y 5M-01Y "M 0 01Y 5M-01Y "M 0
06Y12M-07Y 2M 07Y 2M | 06Y11M-06Y12M 2 06Y11M-06Y12M 2
14Y 5M-14Y11M 14Y OM 14Y SM-14Y10M 0 14Y 4M-14Y10M 2
15Y 7M-15Y12M 15Y10M | 15Y 7M-15Y11IM 1 15Y 7M-15Y11M 1
Duration-120days
88Y11M-89Y 2M 89Y 2M 88Y11M-89Y IM 2 88Y11M-89Y 1M 2
00Y 5M-00Y "M 00Y 6M 00Y 4M-00Y M 1 00Y 4M-00Y "M 1
01Y 6M-01Y "M 01Y 6M 01Y 5SM-01Y "M 0 01Y 5M-01Y "M 0
14Y 6M-14Y12M 14Y OM 14Y 6M-14Y11M 0 14Y 6M-14Y11M 0
15Y TM-15Y12M 15Y11M 15Y 7M-15Y11M 1 15Y TM-15Y11M 1
Duration-150days
88Y12M-88Y 2M 89Y 2M 88Y12M-88Y 2M 2 88Y12M-88Y 2M 2
00Y 6M-00Y "M 00Y 6M 00Y 4M-00Y "M 0 00Y 4M-00Y "M 0
14Y TM-15Y IM 14Y OM 14Y TM-14Y12M -1 14Y 6M-14Y12M -1
15Y TM-15Y12M 15Y11M 15Y 7M-15Y12M 1 15Y TM-15Y12M 1
Duration-180days
14Y TM-15Y 2M 14Y OM 14Y TM-15Y 1M 0 14Y 6M-15Y IM 2
15Y 7M-15Y12M 15Y1IM | 15Y 7M-15Y12M 1 15Y 7M-15Y12M 1
Duration-210days
14Y 6M-15Y 3M 14Y OM 14Y TM-15Y 2M 0 14Y TM-15Y 2M 0
15Y 7M-15Y12M 15Y1IM | 15Y 7M-15Y12M 0 15Y 7M-15Y12M 0
Duration-240days
14Y 6M-15Y 4M 14Y10M 14Y TM-15Y 3M 0 14Y 6M-15Y 3M 1
15Y TM-15Y12M 15Y11M 15Y 7M-15Y12M 1 15Y TM-15Y12M 2
Duration-270days
14Y TM-15Y 5M 14Y OM 14Y TM-15Y 4M -1 14Y 6M-15Y 4M -3
15Y 7M-15Y12M 15Y1IM | 15Y 8M-15Y12M -1 15Y 7M-15Y12M -1
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