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Suitability analysis of three drought indices in Jinghuiqu irrigation district

LIU Yan-ping, CAI Huan-jie
( Key Laboratory of Agricultural Soil and Water Engineering in Arid Areas of Ministry of Education/ Institute of
Water-saving Agriculture in Arid Areas of China, Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: In order to assess the regional drought condition accurately, precipitation anomaly ( P,), standard pre-
cipitation index ( SPI) and Z index were calculated and their suitability was compared based on the precipitation data of
Jinghuiqu experimental station from 1953 to 2011. The results showed that all these indices could reflect the yearly
change trends of precipitation, in which, SPI was more sensitive to the change of precipitation than Z index and P,. In
the judgment of drought occurrence, P,, SPI and Z index showed consistent results; in the judgment of drought degree,
SPI and Z index were more accurate than P, in 1969, 1986, 1993 and 2000 in which moderate or heavy drought hap-
pened, while SPI conformed to reality better than Z index in 1977 and 2000 in which heavy drought happened. Through
the analysis of SPI change trend in Jinghuiqu irrigation district, it was discovered that 55.6% of drought events occurred
after 1990 and drought degree also tended to increase during the study period. In the future, it is of great importance to
take rational measures to prevent and control drought in this district.

Keywords: agricultural drought; percentage of precipitation anomaly ( P, ) ; standard precipitation index (SPI); Z

index; Jinghuiqu irrigation district
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Table 1  Classification grades of drought with P,, SPI and Z index
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Fig.1 Three drought indices and precipitation trend
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Fig.2 Three drought indices and precipitation in ascending order
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Table 2 Fitting equations and inflexions for precipitation and three drought indices in ascending order
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Precipitation and drought index Fitting equation Correlation coefficient Inflexion
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Fig.3  Comparison of drought grade evaluated by three indices at different time scales
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Table 3 Drought distribution in various periods

FHR2E N/ % Drought occurrence frequency
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