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Abstract

To investigate the spatial pattern of winter daytime rain across Sichuan Province, this study utilized
daily precipitation observation data from 126 meteorological stations in Sichuan from 1961 to 2021
(a total of 61 years). Using a suite of modern climatic diagnostic tools—including Rotated Empirical
Orthogonal Function (REOF) decomposition and Morlet wavelet analysis—we present a detailed
picture of the temporal and spatial variability of winter daytime rain in Sichuan over the past six
decades. The research indicates: (1) Winter daytime rain in Sichuan is anchored in the south, where
totals top out near 40 mm, while the southeast logs the greatest number of wet days—about 40—
and the southwest mountains register the highest intensities, peaking at roughly 0.1 mm/h. (2) The
REOF decomposition results of winter daytime rain show that it can be divided into five regions: the
southwestern Sichuan mountains, northeastern Sichuan, northwestern Sichuan, south-central Si-
chuan, and the western Sichuan plateau.(3) In terms of temporal variation, the trend line for winter
daytime rain amount shifted from below average to above average in the 1990s, showing an increas-
ing trend, which indicates a linear increase in daytime rainfall. The trend line for the number of
winter daytime rain days shifted from above average to below average in the 1990s, showing a de-
creasing trend, which indicates a linear decrease in the number of rainy days. The trend line for the
intensity of winter daytime rain shifted from below average to above average in the 1990s, showing
an increasing trend, which indicates a linear intensification of rain intensity. (4) Wavelet analysis
reveals periodic changes in winter for each region: Northwestern Sichuan has periods of 6 and 14
years; Northeastern Sichuan has periods of 4 and 15 years; the Southwestern Sichuan mountains
have periods of 6 and 14 years; South-central Sichuan has periods of 8 and 19 years; and the West-
ern Sichuan Plateau has periods of 5 and 12 years.
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Figure 1. Spatial variation of daytime rainfall in four seasons in Sichuan from 1961 to 2021 ((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
2. M)I|1%ZF B[ REOF S MRMET AN EESHZE 27X ER

4, EZENE)EIEFFIE
4.1, EZEMNEEWL

@ ®
20
— F — FfEE
18 —— 1961-20214EH{E 18 — 196120214 15H
----- i e

-l <l

g |
ST L

-
K

L /VMM ;.
Al

6
1960 1970 1980 1990 2000 2010 2020 1960 1970 1980 1990 2000 2010 2020
F i

DOI: 10.12677/0jns.2025.136121 1161 B SRRl


https://doi.org/10.12677/ojns.2025.136121

0.06

— BFE
--= 1961-2021FL=9E
—--- BB (#1%=0.000)

F9s@(mm/h)

1960 1970 1980 1990 2000 2010 2020
FH

Figure 3. Time evolution of winter daytime rain characteristics in Sichuan from 1961 to 2021 (a) Daytime rain; (b) Number
of days with daytime rain; (c) Intensity of daytime rain
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Figure 4. Real part contour map of wavelet coefficients for small wave analysis of winter daytime rainfall in Sichuan; (a)
northwestern Sichuan; (b) northeastern Sichuan; (c) mountainous southwestern Sichuan; (d) central-southern Sichuan; (e)
western Sichuan Plateau) and the wavelet variance map; (f) northwestern Sichuan; (g) northeastern Sichuan; (h) mountainous
southwestern Sichuan; (i) central-southern Sichuan; (j) western Sichuan Plateau)
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