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Abstract

Using daily precipitation data from four stations in Baiyin area from 1961 to 2020, this study analyzed
the climatic characteristics of different levels of precipitation days in Baiyin area using mathematical
statistical methods such as linear trend estimation, similarity coefficient, and wavelet analysis. The
results show that as the precipitation level increases, the number of precipitation days corresponding
to that level rapidly decreases, and presents a spatial distribution characteristic of “more in the south
and less in the north”. Geographically, the south is more stable than the north, and the total number
of precipitation days is the most stable at different levels, followed by light rain and then moderate
rain. The decadal trends of total precipitation days, light rain days, and moderate rain days in the
northern region are not significant; The decadal decline trend in the southern region is relatively sig-
nificant, with a significant change in the total number of precipitation days, followed by light rain and
moderate rain again. The decadal changes in the total number of rainy days and light rain days during
the flood season in Baiyin City are very similar, showing a downward trend in the 2010s and an up-
ward trend in the 2020s; The decadal variation of the number of days with moderate rainfall shows
an upward trend in the north and a downward trend in the south. The total number of rainy days and
the number of light rainy days have a periodic variation of about 10~15 years, and are currently in a
positive phase with more precipitation; On a larger time scale, it has a period of around 20~25 years
and is currently in a biased positive phase. The annual precipitation during the flood season is not
only very similar to the characteristics and trends of total rainy days, light rainy days, and moderate
rainy days, but also closely related to the contribution of different levels of precipitation days to the
total annual precipitation during the flood season. The degree of positive correlation increases with
the increase of precipitation level. In different years, the change in the number of moderate and above
rainy days has a greater impact on droughts and floods.
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Figure 1. Topographic and Geomorphic Map of Baiyin City
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Table 1. Daily average absolute and relative variability of precipitation at different levels during the flood season in Baiyin

City
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Figure 2. Annual variation trend chart of precipitation days with different levels during flood season in the northern and

southern parts of Baiyin City
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Figure 3. Inter decadal trend chart of precipitation days of different levels during the flood season in the northern and southern
parts of Baiyin City
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Figure 4. Morlet wavelet coefficient map of precipitation days at different levels during the flood season in Baiyin City
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Figure 5. Morlet wavelet coefficient decomposition results of rainy days in Baiyin City
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Table 2. The similarity coefficient and correlation coefficient between the number of days with different levels of precipitation
during the flood season in Baiyin City and the changes in precipitation distribution
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Table 3. Extreme precipitation years during flood season in Baiyin City
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