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Construction and applicability of a comprehensive
drought index for Jinta River Basin based on SWAT

LIANG Zheng®,SU Xiaoling®"

(a College of Water Resources and Architectural Engineering b Key Laboratory for Agricultural Soil and Water

Engineering in Arid and Semiarid Areas,Ministry of Education , Northwest A& F University ,Yangling »Shaanxi 712100, China)

Abstract: [Objective) Based on the SWAT model,a comprehensive drought index under the condition
of missing data was constructed to provide support for characterization of drought from multiple perspec-
tives. [Method] The SWAT hydrological model for the Jinta River Basin was constructed with hydro-me-
teorological data from 1981 to 2017. The parameters of the model were calibrated and validated by SWAT-
CUP. Simulated soil moisture and evapotranspiration data were combined with measured rainfall and stre-
amflow data to construct meteorological-agricultural-hydrological comprehensive drought index (CDI) by
the Nested Archimedean Construction. Furthermore, the applicability of CDI was analyzed. [Result] The

simulated values of Jinta River Basin by the SWAT model were in good agreement with measured values.
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The model evaluation indexes of R* and Eys were higher than 0. 7 in the calibration and validation periods.
The model uncertainty was within the acceptable range of P>>0. 7 and R<C 1. 5. The adjusted model param-
eters can be used to describe hydrologic process of the basin. The drought monitoring results of constructed
parameterized meteorological-agricultural-hydrological CDI were basically consistent with the occurrence of
actual drought events, and it can monitor arid areas with one or two drought events. CDI can simultaneous-
ly characterize meteorological,agricultural, and hydrological droughts,and describe droughts from multiple
perspectives. CDI is more capable of monitoring meteorological drought,agricultural drought and hydrolog-
ical drought in the northeastern part of the Jinta River Basin. The annual-scale CDI captured meteorologi-
cal,agricultural and hydrological droughts better than seasonal and monthly scales. [Conclusion) The con-
structed CDI was suitable for the monitoring of meteorological, agricultural and hydrological droughts in
the Jinta River Basin, and can provide theoretical basis for drought monitoring and early warning of
droughts in this area.

Key words: SWAT model; comprehensive drought index;drought monitoring;the Jinta River Basin
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