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Correlation analysis of meteorological and hydrological droughts in Yellow River source region//SHI Peng, ZHAN
Huijie, QU Simin, FENG Jin, GUAN Xiaoxiang ( College of Hydrology and Water Resources, Hohai University, Nanjing
210098, China)

Abstract; The standardized precipitation index (SPT) and the standardized runoff index ( SRI) were used to characterize
the meteorological and hydrological drought processes of the Yellow River source region, respectively. The SRI of the
Tangnaihai hydrological station, the SPI of the Yellow River source region, and three wavelet analysis methods were used to
reveal the periodic characteristics of and the correlation between meteorological and hydrological drought processes in the
Yellow River source region from 1968 to 2020. The results show that the generalized extreme value distribution was the most
suitable distribution function for streamflow at the Tangnaihai hydrological station. Using the Gamma distribution and
generalized extreme value distribution as distribution functions of precipitation and discharge, respectively, the correlation
coefficient between SPI-9 and SRI-1 was the highest, which was 0. 68, based on the inverse distance weighting method.
The results from continuous wavelet transform analysis show that SPI-9 and SRI-1 had the same periodic characteristics. A
significant positive correlation between SPI-9 and SRI-1 at different periodic scales was found based on cross wavelet
transform and wavelet coherence. The propagation time from meteorological drought to hydrological drought was nine
months, and SPI-9 series could be used to monitor hydrological droughts in the Yellow River source region.

Key words : meteorological drought; hydrological drought; standardized precipitation index; standardized runoff index;

wavelet analysis method; Yellow River source region
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