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Construction of drought index based on high-resolution simulation of watershed water storage and its application//
HE Hai', BAI Boyu'?, LIU Yanghe®, LI Tong*, XU Jian', LI Yuan', WU Zhiyong'( 1. College of Hydrology and Water
Resources, Hohai University, Nanjing 210098, China; 2. Henan Hydrology and Water Resources Bureau, Yellow River
Water Conservancy Commission, Zhengzhou 450003, China; 3. China Yangize Power Co. , Lid. , Yichang 443000, China;
4. Henan Water Conservancy Investment Group Co. , Lid. , Zhengzhou 450002, China)

Abstract: In order to construct a drought index that can reflects the combined water deficit of river channel water storage,
reservoir water storage, and soil moisture content, a standardized watershed water storage index ( SWSI) was constructed
based on VIC-FLASH ( variable infiltration capacity-flexible large scale hydrological routing) model with a resolution of
500 m x 500 m. The reliability and advantages of SWSI were verified through its application in the Qinhuai River Basin to
identify historical drought events and analyze drought characteristics from 1980 to 2019. The results showed that the high-
resolution VIC-FLASH can well simulate the spatiotemporal distribution of water storage in the basin, with the average
relative error of the flow process simulation being 10. 6%, and the correlation coefficients between the measured and
simulated water storage of six reservoirs in the basin were 0. 53 to 0. 86. SWSI can accurately identify drought events and
reflect the severity of regional drought, with the obtained correlation coefficent between the drought severity and the actual
area affected by drought reaching 0. 88, and the correlation coefficients of daily SWSI with standardized runoff index and
soil moisture anomaly percentage index from 1980 to 2019 were 0. 89 and 0. 98, respectively. SWSI can not only
quantitatively and objectively reflect the deficit state of water storage in the basin, but also describe the spatiotemporal
evolution process of drought more objectively.

Key words: drought index; river channel water storage; reservoir water storage; soil moisture content; VIC-FLASH
model; Qinhuai River Basin
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Fig.1 Overview of the Qinhuai River Basin
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Fig.3 Flood process simulation results in validation period
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Fig.4 Comparison of measured and simulated water storage processes of six reservoirs in the Qinhuai River Basin in 2015
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Table 4 Drought severity and drought-affected area
in the Qinhuai River Basin from 2010 to 2019

SR BRI R

DY ZRIERY hm’ HRUR G 5 1% TR
2010 0 0 344.1
2011 1969.6 36.78 3372.8
2012 341.6 6.41 1538.9
2013 899.1 17.08 1764.0
2014 13.0 0.25 1519.3
2015 0 0 105.0
2016 261.2 5.27 122.3
2017 0 0 133.9
2018 0 0 154.7
2019 16.3 5.24 1427.6
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