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Analysis of drought events in Northwest China based on an improved three-dimensional identification method //
FENG Kai', LI Yanbin', WANG Fei', SU Xiaoling’”, WU Haijiang>" ( 1. School of Water Conservancy, North China
University of Water Resources and Electric Power, Zhengzhou 450045, China; 2. College of Water Resources and
Architectural Engineering, Northwest A & F University, Yangling 712100, China; 3. Key Laboratory of Agricultural Soil and
Water Engineering in Arid and Semiarid Areas, Ministry of Education, Northwest A & F University, Yangling 712100,
China)

Abstract; On the basis of standardized precipitation evapotranspiration index ( SPEI), the traditional 3D drought
identification method is improved to extract more characteristic variables that can reflect the spatial dynamic evolution
process of drought. Then the spatio-temporal patterns of classified droughts are analyzed. The results show that the
improved 3D drought identification method can accurately extract spatio-temporal continuous drought events, and improve
the visualization of spatio-temporal dynamic evolution of drought. From 1960 to 2018, the meteorological drought events in
Northwest China were mainly in the same direction of migration. The northern part of Qinghai Province and the central part
of Gansu Province were the two main drought centers, and showed a trend of gradually shortening the duration and
decreasing the proportion of large-scale drought events. The seasonal continuous drought events in Northwest China are
mostly concentrated in Qinghai Province. The continuous drought events in spring, summer and autumn migrate from
southeast to northwest, and the continuous drought events in summer, autumn and winter migrate from southwest to
northeast. The migration rate of the two seasonal continuous drought events is relatively fast in the late development period.

Key words: drought; three-dimensional identification; dynamic evolution; spatio-temporal analyses; Northwest China
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Fig.3 Spatiotemporal dynamic evolution of No.9 meteorological drought
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Table 2 Statistics of over-year meteorological drought events from 1960 to 2018
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