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Construction of comprehensive drought index and its
application in Jinghui irrigation area

WANG Xi-zhen, SU Xiao-ling, ZHANG Geng-xi
(College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: Based on the indices of standardized precipitation evapotranspiration index ( SPEI), normalized
vegetation index ( NDVI) , standardized soil moisture index (SSI),and standardized groundwater index ( SGI),
acomprehensive drought index ( CDI) was constructed using the objective weighting method of CRITIC forJinghui ir-
rigation area.The drought index, and the correlation analysis of the self-calibrating palmer drought severity index
(sc=PDSI) , was used to evaluate its applicability, and the development trend of agricultural drought in the study
area in 2002-2013 was analyzed with Mann—Kendall test. The comprehensive drought index ( CDI) was strongly
correlated with the self-calibrating palmer drought index(sc—PDSI). The correlation coefficient was 0.73 indicating
that the comprehensive drought index ( CDI) could accurately reflect the drought situation in the study area, and
has strong applicability in the study area.The comprehensive drought index (CDI) was used to analyze the drought
characteristics of the Jinghui irrigation area. Inter-monthly analysis found that the Jinghuiirrigation area was prone to
drought in April, June, and November, while the irrigation areas in February and August were relatively humid. In-
ter-seasonal analysis found that the irrigation area experienced severe spring drought in 2003. In 2002, severe sum-
mer drought and autumn drought occurred. In 2009, a severe winter drought occurred. The inter-annual analysis

found that the CDI value of the Jinghuiirrigation area fluctuated at a rate of 0.032 - a™' between 2002 and 2013 indica-
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ting that the drought in the study area had a tendency to alleviate.The Mann—Kendall mutation test was used to ana-

lyze the drought in the Jinghuiirrigation area. In July 2011, a significant change occurred, and the CDI trend changed

from decreasing to increasing indicating that the study area showed a humidification trend after this time point.

Keywords: SPEI;NDVI;SSI;SGI; Comprehensive drought index; CRITIC objective weighting method ; Jinghui

irrigation area
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Note: From literature [ 27].
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Table 2  Classification of sc—PDSI

TR o
Drought level Type
1 Ji5: Normal level -1.0<sc—PDSI
2 2T 5 Mild drought —2.0<sc—PDSI<-1.0
3 T 5 Moderate drought —3.0<sc—PDSI<-2.0
4 JEHE T Severe drought  —4.0<sc—PDSI<-3.0
5 Wi T 5 Extreme drought sc—PDSI=-4.0

sc—PDSI

SRR TR 12]
Note: From literature [ 12].
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Table 3 Cumulative probability and classification of CDI
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sl TR
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level pe probability P
e
1 Normal level 61<P 0.33<CDI
BRETH
< . <0.
2 Mild drought 37<P<61 0.10<CDI=<0.33
o
= -0. <0.
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S =
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Py =
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Extreme drought
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Fig.3 CDI and sc—PDSI time sequence graph
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Table 4 Minimum CDI in January to December and its corresponding year
H 4 Month CDI ., SEAR Year H 43 Month CDI,., AEY Year H 43 Month CDI,;, 4y Year
1 -0.43 2009 5 -0.41 2003 9 -0.46 2002
2 -0.16 2009 6 -0.2 2003 10 -0.55 2002
3 -0.39 2003 7 -0.47 2006 11 -0.27 2007
4 -0.36 2009 8 -0.3 2002 12 -0.47 2008
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Fig.8 Trend of four seasons CDI value in the Jinghui irrigation area
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