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Explorlng the Relationships between Meteorological and Hydrologic
Drought Characteristics and Water Shortages
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Abstract

Taiwan is located in a subtropical region where the rainfall in the south region is greatly
affected by the plum rain and typhoon seasons. The rainfall is mostly concentrated in summer,
showing clear dry and wet seasons. Due to high gradient slope in the terrain and large flow
fluctuation, it relies on reservoirs to store surface water sources for dry season use in Taiwan.
The purpose of this study is to explore the relationships between meteorological drought,
hydrologic drought and water shortage caused by insufficient reservoir supplies. The
standardized precipitation index (SPI) and the standardized streamflow index (SSI) are used to
represent meteorological drought and hydrologic drought, respectively. Water shortage is
obtained by reservoir operation model with the standard operating policy (SOP), which involves

no hedging mechanism. The Nanhua Reservoir- Jiaxian Weir located in southern Taiwan is used
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as an example in this study. The rainfall and streamflow data from 1960 to 2019 are used in this
study to calculate correlation coefficients between the SSI-1 and various time scales SPI.
Drought propagation between the meteorological and hydrologic drought is determined by the
time scale with the highest coefficients. Then all data are used to establish the empirical CDF
of rainfall and flow data and calculate the corresponding SPI and SSI values. It is found that
the SPI-2 of Nanhua Reservoir is the most related with SSI-1, and the coefficients between SPI-
6 and SSI-1 of Jiaxian Weir is the highest. Besides, using SSI=0 as the threshold to define
drought event, close relationship with the water shortage events obtained by the SOP is
observed.

Keywords: meteorological drought > SPI > hydrologic drought » SSI > water shortage
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