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Abstract; [ Objective | The characteristics of extreme climate change in Sichuan Province under the background of global climate
change were studied, with the objective of mitigating the adverse impact on regional social economy, agricultural production,
ecological environment and other aspects. [ Methods ] Based on the meteorological observation datasets including daily
precipitation, maximum temperature and minimum temperature at 40 stations in Sichuan Province, 20 different extreme climate
indices were calculated. Linear trend analysis, Local weighted regression analysis, Mann-kendall trend test, Pearson correlation
analysis and ARCGIS software were used to analyzed the temporal and spatial variations of climate exiremes in the mountain area
of the eastern Sichuan Basin, the west Sichuan alpine plateau area and the southwest Sichuan mountain area, and the influential
factors were discussed. [ Results]In Sichuan Province, the extreme temperature indices were characterized by increasing trend,
which were significant. The extreme precipitation indices were characterized by wetting, but the trends were not significant.
[ Conclusion ] (1) Extreme warm (cold) events increased (decreased) in Sichuan province from 1961 to 2022, and showed the
characteristics of “the rise of low temperature was more obvious than that of high temperature, the warming at night was higher
than that of daytime, and the number of warm days were higher than that of cold days”. Spatially, the extreme temperature
indices showed increasing trend in all regions of Sichuan province, and the increasing trend was more significant in high altitude
areas such as the west Sichuan alpine plateau area and the southwest Sichuan mountain area. (2) In Sichuan province, the
precipitation and the concentration of precipitation increased. Spatially, the west Sichuan alpine plateau area had a tendency of
wetting, the mountain area of the eastern Sichuan Basin and the southwest Sichuan mountain area had a tendency of drying. The
extreme precipitation indices showed a change characteristic of “west wetting and east drying”. (3) Most of the extreme climate
indices were significantly correlated with annual mean temperature, annual precipitation, longitude and altitude, while the
correlation with latitude was low. The extreme climate change in Sichuan Province mainly influenced by the Atlantic multidecadal
oscillation (AMO ) and the AMO had the most significant influence on the extreme climate. The analysis of the changing
characteristics of extreme climate indices under the background of global warming is of great significance for flood control and
drought relief in Sichuan Province.
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Fig. 1  Geomorphic division and meteorological station distribution of Sichuan Province
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IR (L)

$£56% 2025 FF 7 5



(WD), FPEemg (V%) O (), S5 ke
BRARE—3, PUNA I RIS R G
3.1.2 M MK I8EnT A T ALAFAE

VI8 B i B 7K e B0 AR AR N 3 T R
1961—2022 4, 1O JI| 45 #% ¥ B 7K & 90 f8 4L
(PRCPTOT, RXlday, RXS5day, R95p #l R99p) Fil5&
FEFEEC(SDIL, R10 mm A1 R25 mm) #J £ 8 fimfass, H
H1 SDIT P 0. 10 mm/d/ 10 a FARZ 25380, 3l 0. 01
W MK R R, FFZE T CDD LL 0.301 d/10 a
FYZARZREEN LR CWD L 0. 126 /10 a B8R
WAL, @k 0.05 WEMAKTERE, %R
(PRCPTOT., RXlday. RX5day. R95p il R99p) i 4F
br 7% 4k % 5 5 &y 1.40, 0.73, 0.29, 5.15, 2.70
mm/10 a, SWRHIT 62 a DU 2 B = LA Ik 3,
RX1day #1 RX5day 9 [ T 55 S e H B W o 1) 4
FEREERE A, AH T U )14 AR TR B8 17 FA L
R10 mm 1 R25 mm MJAFEFRAE A5 5074 0. 038 d/10 a
F10.068 d/10 a, WEBIGHER, LI A [T 5
AW, RN, RIS, Semd g
B EA TR meyfim, Bz, 1961—2022 4
DU )1 25 A% St B 7 A B AAS B 3 BB ik 34k F2 ARk
FRIE, BRI, FEMAEPRER A,
3.2 MWI&ARBSEEHTUERTEANSHEXE

=R
3.2.1 MHABBEHENMLALZTEH»HE R EF

e s IR B A S M o A &) 4 Fios, 45
a3 DX AR vy Sl R B AR B an 3k 2 T

VU BT AT i s e XFFE %0 TXx . TXn, TNx, TNn
(1) M-K 34538 Z (5728 ([ 50 51 o - 0. 134 ~ 7. 16,
-1.18~6.03, -0.170~7.11, -0.651 ~6.17, 2
e T sl S e B 5 Bk 97.5% . 87.5% .,
97.5% . 95.0% , FKHB 53k wi W vty (1% 38 48 £ TNx I
TNn 11814 MR R TP i e Y6 28 TXx A1 TXn,  HL AR AR
R AEEL TN F1 TNx 76174 i 1L X (0. 639 °C/10 a
F10.278 C/10 a) 1y b FF3 % K F )1 AR 25t 1l 3l X
(0.214 °C/10 a F10.212 °C/10 a) FJI| P4 75 1l Hb X
(0.303 °C/10 a F110. 140 °C/10 a) (W55 2), HhimE
TRFRBOU I TXx 5 55000 14 05 76 )11 7R 78 Hb 11 b X
(0.366 °C/10 a) A PRSI 1X (0. 334 C/10 a) &
JUPE 5 1 B IX (0.294 C/10 a) K, ¥ H 3
(TX10p) FIA 1 H ¥ (TN10p) A A G AR BE 0820, M-
K #3372 (4351 -6.80~1.85, —8.30~0.346,
ST B R B 2 0 BB 43 0 Sk 87.5% . 97.5%,
TX10p A1 TN10p £ )1 V5 =5 1l 5 B DX A1 7 B L X

KFIZKEBEA(FEL) $565 2025 FL7H

T8, %//1961—2022 F I B SIEEWAFER AR A E

TR W W (-0.792 d/10 a F1-1.895 d/10 a),
Bt 0. 01 W AR 5 BB H 2 (TX90p ) il
BE 7 H L (TNOOp ) 2B AN R RE B 3k %, Z (8
S -0.73~8.09, 0.21~8.35, H.76)I| P4 Fg 1L b
X ETF#aFaR I (2. 603 d/10 a F13.384 d/10 a) ;
FRERVR I CSDI 1Y) Z {672 4bTE o -3.80~ 1. 35, H
W, 72, 5% S R B S, P E s R X
W A F NI A 5. (—0. 407 d/10 a) ; HREEBEIA WSDI
W) Z AEAS LI LR 1. 00~ 8. 24, FTAT il 25 34 S 304
TG R L R (3. 448 d/10 a) A1 PG L
X (4.719 d/10 a) ZBALIR B2 T )R Z b i i IX |
IRFE B e DY 1] 48 45 4 DX A8 AR B Y REAE
AR 2 A PG e L v Jist DX )1 PG g L DX B d
. ik, DU Ao XA s e £ 2 AR B
B, HARBE S HAE) VG g Ll SR X 178 R L XS5
PRV DX ST ) R SR AR W e A2 AR R Y
=AU
3.2.2 MHEBEARIEH TSR T »H G XK EF

Wik T U A A s 0] o A i &l 5 s, 4%
53 XM s A K AR B A e B an 2k 3 A

4EFE K PRCPTOT () M-K #a34eR 7 {528 k75
F-2.19~3.54, JI1V & Ll s T DXAF g K A2 B
B, UK RPN B R EES, AR
Lyt DX 1] PG g L DX AT R K S B T A A ) 3l o5
FeB o5l 43. 8% 1 57. 1%, ‘B2 b AR B K 2 i 3%
Wb, = A48 X PRCPTOT A4 4F Br 28 3R 3 51
-3.684. 11.937. —4.065mm/10 a, W1 7G LS,
JRIXGE 62 AFAR SR K 3 e 3 3 AR b L
by DR PG R L AR B K B RRAR 1 d SR KK
i RX1day Fli#E2E 5 d F KK RXSday (1 Z {H722
A9 R -1.76~2.43 F1-2.15~2.73, PG &1L &R
X3 0 oy b 5 & 2, b B 100% i
88.2% , I VU Ly DX RN 1 A< 8 i 11 1l X RX 1 day 3%
T F sk 5 B 71, 4% F1 75% , RXSday 3
TR A 3 555 HL 4Bk 50% 1 62. 5%, = A4 IX
RX1day PYAEFRAE S I ke %, RXSday 761174
FE LR X AEPRAS R - 1. 346 mm/10 a, FH)I74
R RIX S d KRR D, B KRR g
FEW/N, SRFE K ROSp FIML 38 FA /K B R99p HY Z {H
A3 -2, 56 ~2. 98 Fll-1.33~2.90, JII P11
JiIX R95p M1 R99p H& i & # i o 5 b 4 1 R
88.2% 1 94. 1%, JII VGG LLIHLIX A 85. 7% Fll 42. 9%,
JUZR 233 1L 3 X 68. 8% Fll 62. 5%, R95p il R99p
FE =AM X B 2 R e, 5 K R i g K

129



TPATE, %//1961—2022 01|k

SERHIIREFIMRE

1150

11.0
1100 105 R=0.35%*
. : 3(5)2 ) 10.0 slope=0.102
E e - 95
5 950 - U E
£ 900 N v V U \/ = 20
2 850 | 2 85
= 00| R=0.036 8.0
750 | slope=1.40 75
700 n n 1 1 I n 70 L 1 L 1 L 1
1960 1970 1980 1990 2000 2010 2020 1960 1970 1980 1990 2000 2010 2020
A oS
(a) PRCPTOT (b) SDII
90 160
85 150 b /16:0%4;93
slope=0.
80
= g 140}
g 75¢ E 130 A A
> J 3 I 51301 AT 1
— vy L =1 v, | & ¥
% e élzowvw ! -\/v
60 110
R=0.21
55T slope=0.731 1001
50 . . . . . . 90 . . R R . .
1960 1970 1980 1990 2000 2010 2020 1960 1970 1980 1990 2000 2010 2020
G o
(c) RX1day (d) RX5day
400 160
R=0.22 140 |
350 slope=5.15
120
E 300 £ 100
= &80 oAb
8 L 2 '
& 250 60 }
200 40r R=021
20 slope=0.270
150 - - - - : ; 0 - - - - -
1960 1970 1980 1990 2000 2010 2020 1960 1970 1980 1990 2000 2010 2020
i &1
(e) R95p (f) R99p
34
11
32 R=0.13
0 /\ '[l slope=0.068
=
= 28 (\ A 2
W T i :
S 26 )
& &
24
R=0.03
22 slope=0.038
20 . . : i g y 5 . A . . . .
1960 1970 1980 1990 2000 2010 2020 1960 1970 1980 1990 2000 2010 2020
&4 &1
(g) R10mm (h) R25mm
90 10.5
10.0
80 R=0.063 55
20l slope=0.301 1 ]
= 90 Pt
é’eo-{\ A \ /\ SEEXEN ptacs
.- &)
O 50 Ao /\ /\ N 80
v Y Vv \/\NUV Uv VU\]\[ 75}
70 b R=031*
30 b 65 | slope=-0.126
20 - - - - - - 6.0
1960 1970 1980 1990 2000 2010 2020 1960 1970 1980 1990 2000 2010 2020
G G
(i) CDD (j) CWD
— J4{ - LOESSTHMliA BLEBR
3 1961—2022 F M)l H kiR KIEH T ER

Fig. 3 Changing trend of extreme precipitation indices in Sichuan province from 1961 to 2022
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Table 3 Trend rate of extreme precipitation index in different regions of Sichuan province
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