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Abstract

In order to study the regional distribution characteristics of daytime rainfall in Sichuan Province
during summer, data from 126 meteorological stations across Sichuan Province over a period of 61
years (1961~2021) were utilized. Using modern climate diagnostic statistical analysis methods, in-
cluding rotated empirical orthogonal function decomposition (REOF decomposition) and ensemble
empirical mode decomposition (EEMD decomposition), a detailed analysis of the spatiotemporal
distribution characteristics of summer daytime rainfall in Sichuan Province over 61 years was con-
ducted. The research findings are as follows: (1) The spatial distribution of daytime rainfall in sum-
mer in Sichuan Province is uneven, with a pattern that shows more in the east and less in the west,
and more in the south and less in the north. The maximum value centers are located in the northeast,
reaching up to 425 mm. The maximum number of rainy days occurs in the southern part of the west-
ern Sichuan Plateau, with a central value of 60 days. The high intensity distribution of diurnal rain-
fall is found in the eastern part of Sichuan, with a roughly central value of 0.5 mm/h. (2) The REOF
decomposition results of diurnal rainfall in summer indicate that it can be divided into five regions:
southwestern Sichuan, northeastern Sichuan, northwestern Sichuan, central basin, and western Si-
chuan Plateau. (3) In terms of temporal changes, the trend line of diurnal rainfall has risen from
below the mean to above the mean in the 1990s, indicating a linear increase in precipitation amount;
the trend line of the number of rainy days has decreased from above the mean to below the mean in
the 1990s, indicating a linear decrease in the number of rainy days; the trend line of diurnal rainfall
intensity has risen from below the mean to above the mean in the 1990s, indicating a linear increase
in precipitation intensity. (4) EEMD decomposition reveals that during the summer, the northeast-
ern Sichuan region exhibits quasi-7-year, quasi-18-year, and quasi-35-year cycles; the northwest-
ern Sichuan region shows a quasi-5-year cycle; the southwestern Sichuan region has quasi-5-year,
quasi-15-year, and quasi-30-year cycles; the western Sichuan plateau features quasi-5-year and
quasi-8-year cycles; and the central basin of the middle reaches has quasi-6-year and quasi-30-year
cycles.
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Figure 1. Spatial variation of summer daytime rainfall characteristics in Sichuan province (a) Daytime rainfall; (b) Number of
daytime rainfall days; (c) Intensity of daytime rainfall; (d) Trend coefficient of daytime rainfall
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Figure 2. Zonal results of REOF decomposition in summer rain over Sichuan
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Figure 3. (a) Time variation of summer daytime rainfall, with the horizontal axis being annual variation and the vertical axis
being precipitation; (B) Time variation of the number of rainy days in summer, with the horizontal axis representing the annual
change and the vertical axis representing the number of rainy days; (C) Time variation of summer precipitation intensity, where
the x-coordinate is the annual change and the y-coordinate is the precipitation intensity
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Figure 4. shows the decomposition of EEMD of summer daytime rainfall in Sichuan into original data, IMF1, IMF3, IMF4
and RSE ((a) Northeastern Sichuan; (b) Northwestern Sichuan; (c) Southwestern Sichuan; (d) Western Sichuan Plateau; (e)

Central Basin)
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