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Abstract

Based on the daily meteorological data of Fengning, Zhangjiakou and Tanggu meteorological
stations in Chaobai River basin from1980 to 2012, the variation trends of temperature, precipi-
tation and evaporation were analyzed. We made assessments of annual drought and seasonal
drought by using the relative moisture index and the consecutive days without rain drought
evaluation methods, and then analyzed the space-time evolution regularity of drought and its
influence. The results showed that: 1) The Chaobai River basin had a warming trend since 80s of
last century. The Chaohe area was mainly light drought years, but it showed an increasing trend
from 1998 to 2012. The Baihe area was all mild drought years or dry years and the Downstream
area drought had a large interannual fluctuation. The drought index linear trend of these two
secondary zones was not significant, and the M values can be divided into a turbulent period and
two rise periods. 2) From the seasonal drought trend, we can see that the summer drought
showed an increasing trend in Chaohe area and Baihe area, and other seasonal drought condi-
tions had better trends, especially in autumn. Spring drought had the highest frequency, fol-
lowed by the winter drought. As the level of annual drought increased, the occurrence frequen-
cies of the summer drought, autumn drought, great drought and super drought increased. Au-
tumn drought and summer drought occurred less, but they had a greater impact on the level of
annual drought.
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Figure 1. The location of Chaobai river basin
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Table 1. Drought classification standard of the relative moisture index
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Table 2. Drought classification standard of consecutive days without rain
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Figure 2. The interannual variation trend of temperature, precipitation and PE in Chaobai river basin
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Figure 3. The drought grade statistical figure of Chaobai river basion from 1980 to 2012
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Figure 4. Temporal evolution of relative moisture index and their anomalies in Chaobai river basin from
1980 to 2012
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Table 3. The change trend of season M values in Chaobai river basin from 1980 to 2012
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Figure 5. Seasonal drought frequencies of Chaobai river basin from 1980 to 2012
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Figure 6. Seasonal drought frequencies of Chaobai river basin from 1980 to 2012
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