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Spatio-temporal characteristics and propagation relationship of meteorological drought and hydrological drought in
the Yellow River Basin//ZHENG Lihong' , LIU Yi' |, REN Liliang' | ZHU Ye*, YIN Hang’, YUAN Fei' , ZHANG Linqi'
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China; 2. College of Hydrology and
Water Resources, Nanjing University of Information Science & Technology, Nanjing 210044 , China; 3. Institute of Water
Resources for Pastoral Area, MWR, Hohhot 010020, China)

Abstract: Based on the standardized precipitation evapotranspiration index ( SPEI) and standardized runoff index (SRI) ,
the differences between spatio-temporal distributions of meteorological drought and hydrological drought in the Yellow River
Basin were compared, and their correlation was analyzed on time scale. Several typical drought events were selected to
explore the propagation relationship between the two types of droughts. The results show that the two types of droughts have
similar drought trend and frequency in space, but there are significant differences in the source area of the Yellow River and
the south-central part of the Yellow River (the Weihe River Basin). The drought duration is prolonged every decade,
especially the hydrological drought duration. In terms of time scale correspondence, SPEI and SRI are basically consistent
in most regions, while there are significant differences in the source area of the Yellow River and the Weihe River Basin,
especially on a short time scale. A meteorological drought does not correspond to a hydrological drought one by one.
Affected by time lag effect and abnormal meteorological fluctuation, multiple short-term meteorological droughts may jointly
trigger a long-term continuous hydrological drought or multiple short-term hydrological droughts. A long-term continuous
meteorological drought may cause multiple short-term hydrological droughts due to intensity attenuation.

Key words: meteorological drought; hydrological drought; drought propagation; spatio-temporal characteristics; Yellow

River Basin
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Fig.1 Overview of the Yellow River Basin
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Fig.2 Spatial distributions of meteorological drought trend in different seasons and through whole year
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Fig.3 Spatial distributions of hydrological drought trend in different seasons and through whole year
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Fig.4 Drought frequency distributions identified by SPEI and SRI on different time scales
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Fig.11 Response relationship between one meteorological

drought and multiple hydrological droughts
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