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Fig.1 The location of Zhexi reservoir basin and the distribution of

selected national weather stations
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Fig.2 The distribution characteristics of monthly precipitation in Zhexi

reservoir basin during 1971—2016
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Fig.3 The statistics of annual average precipitation in Zhexi reservoir
basin during 1971—2016
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Fig.4 The moving t-test statistics curve of annual average
precipitation in Zhexi reservoir basin
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Fig.5 The real contour of Morlet wavelet coefficients of annual

average precipitation in Zhexi reservoir basin
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Fig.6 The statistics of spatial distribution characteristics in Zhexi

reservoir basin during 1971-2016
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Tablel The percentage of variance contribution and cumulative
variance contribution in the first ten modes

#x 1 2 3 4 5 6 7 8 9 10
ARy 2%
TTHk/%

Bt
TIHk/%

58.7 186 63 43 36 25 18 14 11 11

58.7 773 835 87.9 914 939 957 97.1 98.2 99.3
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Fig.7 The spatial vector fields in Zhexi reservoir basin during 1971—
2016 from April to June
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Fig.8 The standardized time series in Zhexi reservoir basin during
1971—2016 from April to June
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field in flood and drought years
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Analysis of Precipitation Characteristics and Causes of Drought & Flood in Zhexi Reservoir Basin
GUO Haifeng®®, LIU Ruigi*, LIU Xiang?, LIAO Chunhua®
(1. Hunan Meteorological Service Center, Changsha 410118, China; 2. Chongging Meteorological Service Center, Chongging 401147,
China; 3. Hunan Province Key Laboratory of Preventing-diminishing Meteorological Disasters, Changsha 410118, China)

Abstract: Based on precipitation data from China integrated meteorological information service system and ERA-Interim reanalysis
data, this paper analyzed the precipitation characteristics and causes of drought & flood in Zhexi reservoir basin during 1971-2016
by using trend analysis, moving t-test, wavelet analysis and empirical orthogonal function. The results show that the average
monthly precipitation of the basin reached the maximum point during April -June. The average annual precipitation showed an
upward trend, with a rapid increase in summer and a downward trend in spring. There was an abrupt increase of precipitation in
the early 1990s. The spatial distribution of precipitation was uneven with the northwestern part witnessing more precipitation than
the northwestern part. The same distribution pattern was observed in the annual average number of days of heavy rain. In flood
years, the position of western Pacific subtropical high tended to be more westward and northward, and the East Asia major trough
was stronger. There was an abnormal southwesterly airflow in southern China and an unusually strong easterly wind burst in the
low latitude area. Meanwhile, the water vapor transport was stronger. In drought years, circulation anomalies in the opposite sense
occurred.

Keywords: basin; precipitation characteristics; wavelet analysis; moving t-test
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Analysis of Drought Variation Characteristics and Causes in Jinzhong Area Based on Z-index
WU Weiwei
(Jinzhong Water Conservancy Bureau, Jinzhong 030600, China)

Abstract: In order to reveal the formation mechanism and development trend of drought in Jinzhong area, by sorting out the
drought years recorded in historical documents, this paper analyzed the frequency of severe drought and the drought chain in more
than 100 years, and then explained the seasonal, interannual and decadal drought changes by applying linear regression, Z-index
method and wavelet analysis based on the monthly precipitation data of each rainfall station in Jinzhong region from 1958 to 2020,
and analyzed the characteristics and laws of drought in three key periods of agriculture when combined with the disaster area and
yield reduction over the years. Finally, the causes of drought were analyzed by the factors of topography, climate characteristics,
atmospheric circulation and river network density, which can provide reference for drought relief and disaster reduction.

Keywords: Jinzhong; drought; Z index; wavelet analysis; atmospheric circulation



