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The improved of comprehensive meteorological drought index and
its application in Shaanxi Province

LI Hong-mei, WANG Zhao, GAO Mao-sheng
( Remote Sensing Information Center for Agriculture in Shaanxi Province , Xi’ an, Shaanxi 710014, China)

Abstract: The improved comprehensive meteorological drought index ( CI,,,,) was proposed in view of shortages of
comprehensive meteorological drought index ( CI) by adding new variables and changing the weight coefficients of vari-
ables based on the daily precipitation, daily temperature, meteorological drought index at 4 stations from 2002 to 2012,
and soil moisture data from the start of record to 2012. Compared with CI index, applicability characteristics and effects
of Cl,,, were analyzed through the descriptions of the drought course, frequency, and intensity. The correlation between
the soil moisture data and monitor data from CI and CI,,, was also analyzed. The results showed that the number of
drought days monitored by CI,,, was fewer than that by CI, especially during spring and summer. Frequency of drought
at different levels monitored by CI,,, was lower by 0.1% ~ 8% than that of CI/. Annual average drought intensity by
Cl,., was 64.2 lower than that by CI. However, no statistical significant differences between CI and Cl,,, during
drought days were observed on distribution of drought frequency and drought intensity change, both of which could reflect
the characteristics of drought frequency and drought intensity variation. The unreasonable jumping times were found to be
decreased significantly by CI,,,, monitoring, which coped with CI on the drought abrupt change to weak precipitation and
retained sensitivity to heavy rainfall. Correlation coefficient between CI,,,, and soil moisture was 0.9, better than that be-
tween CI and soil moisture. Compared with CI index, Cl,,, could objectively reflect the drought degree and the process
to evaluate. Hence, CI,,, could be used as an index for drought monitoring and evaluation in Shaanxi Province.

Keywords: comprehensive meteorological drought index( CI); improved comprehensive meteorological drought in-

dex(Cl,,,); drought frequency; drought intensity; precipitation intensity; soil relative moisture; Shaanxi Province
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Table 1  Classification of degrees for the comprehensive meteorological

drought index and improved comprehensive meteorological drought index

Grade e Type c Clne

JEF No drought
125 Light drought

0 -0.6<CI
1
2 L Middle drought  -1.8< CI< -1.2 -1.8< Cl,,
3
4

-0.6<Cl,,
-1.2<Cl<-0.6 -1.2<(l,,<-0.6
-1.2
-1.8

R Severe drought -2.4< CI< -1.8 -2.4< (I,

o A A

$5 5 Extreme drought Cl<-2.4 Cl,< -2.4
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Fig.1

Daily precipitation, CI, SPl3y, SPly and M3, during the spring — summer

drought course in Weinan (2007 — 03 — 14 ~ 2007 — 07 - 10)
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Fig.2  Daily precipitation,

CI, and ClI,,, during the spring — summer drought course in Weinan(2007 - 03 — 14 ~ 2007 — 07 - 10)
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Fig.3  Daily precipitation, CI and CI,,, during the autumn — winter drought course in Xianyang(2006 — 11 - 01 ~ 2007 - 01 - 13)
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Table 2 Unreasonable jumping points of drought process derived by CI and CI,,, respectively at 4 stations from 2002 to 2012

i TR R Ay=0.6 MREL Times of A,=0.6 Ayz=1.2 REL Times of Ay=1.2
Station Times of drought course ClLo cl Cl cl
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Fig.4  Daily precipitation, correlation analyses of CI, Cl,,, and soil moisture during the drought course
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