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Abstract: Arid Region of Northwest China is sensitive to global climate change, and to explore
regional extreme climate events caused by climate change. Base on the daily precipitation data
from 91 meteorological stations from 1960 to 2018, 11 extreme precipitation indices is selected to
explore the spatiotemporal variation characteristics and driving factors of extreme precipitation in
arid areas of Northwest China through trend analysis, M-K test and cross-wavelet transform.
The results show that :1) Except for the continuous drying index (CDD), the other 10 extreme
precipitation indices in arid regions of Northwest China show an upward trend; the intensity, du-
ration and frequency of extreme precipitation events show an increasing trend. 2) In addition to
the continuous drying index (CDD), the extreme precipitation index is significantly positively
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correlated with precipitation, indicating that the increase in precipitation in arid areas of North-
west China is mainly caused by the increase in extreme precipitation. 3) The increase area of ex-
treme precipitation is mainly located in the northwest side of the northwest arid region, namely
the Irtysh-Ulungur River Basin, the Ili River Basin and the northern slope of the Tianshan
Mountains. 4) The increase of extreme precipitation in the northwest arid region is closely related
to the change of sunspot cycle, followed by the East Asian summer monsoon and ENSO. It is
concluded that the construction of disaster monitoring and disaster prevention and mitigation ca-
pacity in arid areas of Northwest China should be strengthened, that the relationship between ex-
treme precipitation and large-scale climatic factors should be scientifically understood, and that
the meteorological disaster risk caused by extreme precipitation should be reduced.

Key words: extreme precipitation; precipitation index; spatio-temporal change; cross-wavelet

transform; northwest arid region
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Fig. 1

Distribution of study area and meteorological stations
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Tab. 2 Precision analysis of Kriging interpolation sampling year
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Fig. 3 Trend of extreme precipitation index in northwest arid area from 1960 to 2018
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Tab. 3 Correlation coefficient of extreme precipitation in northwest arid area from 1960 to 2018
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Fig. 4 Spatial distribution of extreme precipitation change trend in northwest arid region from 1965 to 2018
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