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Abstract

To study the regional distribution characteristics of spring daytime rainfall in Sichuan Province, data
from 126 meteorological stations across Sichuan Province over a period of 61 years (1961-2021)
were utilized. Using modern climate diagnostic statistical methods, including rotated empirical or-
thogonal function decomposition (REOF decomposition) and Morlet wavelet analysis, a detailed
analysis was conducted on the spatiotemporal distribution characteristics of spring daytime rain-
fall in Sichuan Province over the past 61 years. The study reveals: (1) The spatial distribution of
spring daytime rainfall in Sichuan Province is uneven, generally showing more rainfall in the east
and west, and more in the south and north. The peak value during spring is located in the northeast-
ern part of the province, reaching 340 mm. The area with the highest number of spring daytime rain-
fall days is around Kangding, Ya’an, and Emei, with a central value of 40 days. The maximum inten-
sity of spring daytime rainfall is found in eastern Sichuan, with a central value of approximately 0.2
mm/h. (2) The REOF decomposition results indicate that spring daytime rainfall can be divided into
five regions: southern Sichuan, northeastern Sichuan, northwestern Sichuan, western Sichuan Plat-
eau, and southwestern Sichuan mountainous areas. (3) In terms of time changes, the trend line for
spring daytime rainfall shifted from below to above the mean in the 1990s, indicating a linear in-
crease in daytime rainfall. The trend line for the number of spring daytime rainfall days shifted from
above to below the mean in the 1990s, indicating a linear decrease in the number of rainy days. How-
ever, the intensity of daytime rainfall showed an opposite trend, with the trend line for spring day-
time rainfall intensity shifting from below to above the mean in the 1990s, indicating a linear increase
in daytime rainfall intensity. (4) According to wavelet analysis, in spring, the northwest of Sichuan
exhibits quasi-8-year and quasi-18-year cycles; the mountainous areas of southwestern Sichuan show
quasi-8-year and quasi-25-year cycles; the western plateau of Sichuan has quasi-7-year and quasi-
21-year cycles; southern Sichuan has quasi-7-year and quasi-15-year cycles; and northeastern Si-
chuan has quasi-6-year and quasi-16-year cycles.

Keywords

Sichuan Province, Spring Day Rain, REOF Decomposition, Wavelet Analysis

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. &if

FERE S ERTIRFF ST R, NSRRI R ™ 08 SR S AL R Ak 1] VEONT R )11 P8 g B 5 2 31
R sy, R IRAOHBRAL B S BT, BE VR UR R G, L EIL TR, Rt
AR5 75 7R T B KN 22 3 AT R R 2 EAM AR . WILE BOAS R FE O S B 1) %
HE T S geit 7 ik BTl pl (B, SR AU 2 Mann-Kendall #5677 70 #1215 B AR KBS
BB K B, AT BIFEN, SR WG EN2IHVENXIEER. FF
ek 7B 73 A BE AR AR R0 WA D2 R o v BT 7 M T S 3 5 M [X R 22 A B KRB o0 o IR TR AE Ay 2
RAZ i, 1987 ARG, HIiA dg b FONIEnéE S, 2003 4FJa @ mtR[2]. R EOF 7 i#4h & i
X 3 ANBI T RARKR T . WKL, KB SRR, Bk EARZ T, B2
b, BRI AP ALEHTE D, BoKR O T R I W B3], 2) e 5 . HKREE T
A Z AR, BRI, UK ESE AR SHRE R 2D, FEEibd, ARMEKERKR

DOI: 10.12677/0jns.2025.135093 886 e


https://doi.org/10.12677/ojns.2025.135093
http://creativecommons.org/licenses/by/4.0/

IR E S

WS, AR RN, HBR RS, £5F, BRNERD, FEEPEDRM4]. H
KB ERESWT, BEAR, HEH X B WK K Z AR A &nbis, &EAMM RS, sk
FEHREIR 500~1500 m [XIk[5]. 3) ZIREIERALG SHWME A : H TRMM 5HiimEdEas, o7
s VU BERARAFAE X 2 e, DU )1 /KB AR 23 8] 0 A R AR PR, AN /K S 6]

UG ) 1 b XA g 3 18] 1 g 0 1 S B T, L R 25 A R A X IR K R A B L Al AR
AR ASPREE R4 5 5 T B A B ZE R0 [ 71520 DY )1 B RN 1A PR 3R AE AN ] X3 A AN [R] 9 3 BHLE DY 1 7 340
V78 B 55 1P i i T2 A e o R SR BRI AR PR B DIAR G, FR i 1 5 2% A Hb T X B S A R FHEF
FHNRAR ARG A MW [8]-[10]0 DY) H RS AIR A, G0fr 35 m A A RS SR IS8R 55 5%,
StoF U ) 1) 22 S AR oty B /K AT B LR 5 A S AR R i 0 ) 1) 2 b R S AR s B K P B LD R (110 DY )1 7
0 2 7 R A DA B R 2R AR M [ 12] DU ZR A6 52 25 EX L b R T Je B 70« #7405 N AR B RE
IKEFEMA[13]. PURGZE X DY) P g L — e e[ 14]. S4arP oK RN Z . BNED, XE
R 25 (8] 23 A B 5 R e (R R AR AN A2, e DA A TN 4R AN [RIH IR IX B /K AR AR, 0F 50 228 W I 38 4k 43
W,

2. #ERTSE
2.1. EREEE

A TS FH B K BT RN 1961 4E~2021 4EPU 1148 126 MIEAS b4t 61 4% H B K SR,
Houf A 1 por, Hrh B RCAAL ST 08:00~20:00 B P R S GO K R, A6 BT 1]
08:00~20:00 FF/KE K T55F 0.1 mm B/KHECHEW HE, FB BN E WS E W H 20 A E Wi E
(3~5 HAEZ).

7 N

P4l

277 N

o S84
o o =T
- B 7845
257 N-
b 1% 82
L

T T T T T T T T T T
98 E 9 E 100" E 101" E 102° E 103" E 1047 E 105" E 106" E 107" E 108" E

Figure 1. Site distribution map of diurnal rainfall data in Sichuan Province
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Figure 2. Spatial variation of spring 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 3. Spatial distribution of the top five spatial modes and corresponding temporal coefficients of REOF decomposition for spring
daytime rain in Sichuan. ((a) (g) Mode 1 and its time coefficient; (b) (h) Mode 2 and its time coefficient; (c) (i) Mode 3 and its time coefficient;
(d) (i) Mode 4 and its time coefficient; (e) (k) Mode 5 and its time coefficient diagram; (f) Partition results)
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Figure 4. Spatial distribution of spring daytime rainfall characteristics in Sichuan Province.
((a) daytime rainfall; (b) number of daytime rainfall days; (c) intensity of daytime rainfall)
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Figure 5. Wavelet coefficient real part contour maps of spring daytime rain in Sichuan. ((a) Northwestern Sichuan; (b) Southwestern
Mountainous Area of Sichuan; (c) Western Sichuan Plateau; (d) Southern Sichuan; (e) Northeastern Sichuan) and Wavelet Variance
Maps; ((f) Northwestern Sichuan; (g) Southwestern Mountainous Area of Sichuan; (h) Western Sichuan Plateau; (i) Southern Sichuan;
(j) Northeastern Sichuan)
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