Foest 2 ke EsA e (A SRRRA IR h3E30) Vol. 65 No. 2
2026 4F 3 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Mar. 2026

DOI: 10. 11714/acta. snus. ZR20250104

2023 4F) AU S R AIE B A
FHRIR, AdRAK, AR, WA
FRAE SRS, A M 510641

o E 202348, R TIE BRG] T WO RS it — B AT ERRAE B A AR GE ST 1961—2024 4F )
R8O NEF LU WZ BB R LG F I T3 08T T TR IT 60 4F AR AZ A ta 34 S 2023 4R 1 AU 5+
FWHMES A . 55 R I 60 4 R AR R H AR 3 BT BEOK SR TR H B AR RBR D 3 S5 AR PR AR
Ak BET B A0S/ . 2023 FFA M0 2 AR S iR s DX R WA & R AR U 1) B IR AR
Z HIRREIE . FLR Ry 50T 32 00 A4 b JE I8 1T 4% e SR AR 2 20 7 I 2 2 XU ek ) 52 e, Ak B i 70> 5 B2
SZJEIRJE VT B P 0 O 15 ) o e O VR 052 ) 30 5 O s L IRk A 2 s Bk 2R A2 JE R B it L Rl s e I AR Ak 4
AT 5 KL VG RS FR I s, Bk R 22 .

SRR SR s i R R

FEDES P47 XEFRER:A  XEHS :2097 - 0137(2026)02 - 0066 - 10

Characteristics and causes of climate anomalies in Guangdong for 2023

WANG Juanhuai, HU Yamin, LI Wenyuan, JIAN Yuntao
Guangdong Climate Center, Guangzhou 510641, China

Abstract: The year 2023 witnessed extreme climate anomalies worldwide, including in Guangdong.
This study investigated the climatic trends in Guangdong over the past six decades, focusing on the
characteristics and causes of anomalies observed in 2023. The analysis relied on daily observational
data from 86 national meteorological stations in Guangdong, covering the years 1961 to 2024, and
utilized methods such as linear trend analysis. The results indicated that over the past 60 years,
Guangdong has experienced a significant increase in annual average temperature, along with a rise in
the number of high-temperature days. Precipitation and heavy rainfall days exhibited decadal
fluctuations and interannual variations, while the total number of rainy days decreased. The climate of
2023 exhibited several distinctive features: exceptionally high temperatures and prominent heatwaves,
frequent regional heavy rainfall events featuring extreme short-term precipitation and a prolonged flood
season, and a typhoon season characterized by a late first-landfall typhoon but overall higher frequency
and intensity of typhoons. The primary causes of these anomalies were identified as follows: Below-
average precipitation during the early flood season was mainly associated with the preceding La Nifia

event, reduced snow cover over the Tibetan Plateau in the previous winter, and an intensified East
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Asian Summer Monsoon. In summer, the combination of above-average temperatures and below-

average precipitation was influenced by the development of El Nifio, warmer-than-normal sea surface

temperatures in the Indian Ocean, and a stronger, westerly-shifted Western Pacific Subtropical High

(WPSH). In autumn, above-average precipitation resulted from the combined effects of El Nifio,

meridional shifts in the position of the WPSH, the activities of four typhoons that closely approached

or made landfall, and the specific configuration of the westerly circulation.
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Fig. 1 Spatial distribution of 86 national meteorological

observing stations in Guangdong
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their anomalies in Guangdong for 2023



70 iRz (HARHERR H3E30)

%65 4

2023 4 1—12 H , #5130 30 4 (6] 1
P, b2 3 A W e (B 4). 2 5 AR FHAR
R 16.8 °C, BUH AR R AR =1 1.6 °C53 ) A1
R 19.4 °C, BE A R B R R 1.4 °C 55 B R
SN 25.9 °C, B A TR R & 0.3 °C, A 69 &
(MO LHT R4 Bl 20H B9 80% 1T 5 H f5em

SURIEF/C

-1.0° 13 283 33 43 53 6fd

I KBRS 4R

SRR AE ;6 H ) AR 28.2 °C L BCE AR
[ 3 725 0.5 °C, 1l = K FIEg IR 3 4~ B (1) H SR
PR s R R 4 s 5 12 AT AR AR
15.5 °C, 3w A TR AR 5 0.4 °C A 22 4B () [
JZRAE B (D) B H 19 26% 1 F () 1 b7 s [l 9] i s
IR

— R

F150
100
- 50 K
o
I
{n
%
-50 S

78 8H 98 108 118 12/ -—100

El 4 20234 Az H SR MR KR 5 43%

Fig. 4 Monthly variations of temperature anomaly and precipitation anomaly percentage in Guangdong

T 60 4F, T ARAR i H AR WaE I 2 ik
3.5d/10 a( &l 2b) . 20 tH:42 90 AFAR A AR, Bk 1989
AR B OBCECE AR R 2 b, FLAR AR S R A R
Do A, BR 1999.,2001,2002 2008, 2012 12013
A e BB AR R D A LA AR I AT TR H K
PIRR AR £, R 2 2014—2024 4F SRR £ .
AF =R H AT 10 2 W B AE 2001 4E 2 5, 2020—
20224F, JTARAR R il HBSG%E SE 3 AR R T g S e 42
(B 2b) s U HUE 2021 4F , 28 Iy s 40 53, A =i il H
k429 d, R AHERZ 21.4 d(E] 2b) .

2023 4F AR AR R B B 28.6 d, BOR AR
215 DIZ 7.1 do FHAFE RN T 1404
W) ZE 60 d(FE) . N2 H 310 F L2023 4F) AR AR
il H R 2/ D s AR R R R
M I A b R DG G R A M SR H B £, A
40~60 d; ma VA T B, 010 d 2245 (B 3b)
EHARAR L, BRI I R R OC AR m BB TR PR AL &
ARG B VTR % 4% R A v R H B e 2
Ab, HA R b XA il H A Um 2, Kb 2R =
T L HE PH A S I Sk 38 43 b DX AT 1
HEUmZ 12 d DL 2E PRI E TR 22 22 d (81 3b) .
2.1.2 BAREL X 1961—2024 4F ) KA
7K 12 A Mann-Kendall 28 28 #6556 , H- 25 & &l Sa a] A1,
I 60 4F, ) ARAERRK BTG b s 2 it 2
PUAFARER I s AAEBRAR Ak o F K A 20 22 70 45

P Z i LR 2R 3, 70—80 AR £, 80 AR AR &
90 AEARHI L I/, Ja e w2 s A 21 e [k
HAAERRAR LI L, 5 2~3 4R R IR .

2023 AR K o 1 818.9 mm, 23T H
4E(1798.8 mm) , %5 2022 4E (2 057.6 mm) 7> 12%.,
H1 l 6a 1] UL, 45 MR K A 1 036.0 mm (£ [H]) &
2949.9 mm(fH#F) . ZEPRARH . =T a8 i CPI R
T IR EMN AR e AT R il R R 4
BH )7 PG R 3 B Ll bR L A 58 PE I
B BRI VTR PRV % A TR
BB 45 A T 1 900.0~2 949.9 mm , Hi 4y b X A+ T
1 036.0~1 900.0 mm. 55 A, 7 5 KEHR A
R A LU AR b LR L 2 T P R L BT
1% 44 LA B TR VTR 1 B K AR 22 10%~40% 5 15 175 7
[ 35 i o N Y/ N 2 B R I P
(51 Nt T S/ N1 N A B e [ 1 -9 s A
[T e LA KT R AR R K i 20 10%~30% 5 A b X
1EH (Kl 6a),

2023 4 1—12 H & A Bk 2B BetEAs 46, 3.9
1o HREARMmZ , 1 f1 6 HIEH , a4 H ¥
(E4) . 2 HREKEH27.9 mm, 85 4 6 5]k 2>
51%; 3 H FEK 58 148.2 mm, 8¢ % 4F [7] ) &
36%;4—8 H Bk 6 H B /K &5 5 4F R F5EF- 41, H
A H 3 3w A TR 2> 12%~45%59 .10 A [k &
WA A TR b 2 2, Horh 9 H Bk 47370.6 mm



24 TUBR, 4. 2023 45 A0 S8 RRAE SR A 71
(a) FEKE
2500 1 M P ) —e— P 40
§
g 2000 e
£ XK
i) jun
% n
¥ 1 =y
8 1500 - %
B ] &
00 PR ENTE [PU (NTUS) (SIS SNV [T S T (BYE VRSN [ (SR (Y |.l.|.l.|.l‘|‘l.|.l‘|.l.“I.‘l_40
1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005 2009 2013 2017 2021 2024
oy
(b) P H %L
200 1 BT —e— T i 6e
180 -
4 o
o ~~
& 160 - ﬁi
m o8
& =
B 140 E%
ﬂ o
o ¥
120 -
00 e o e o b by b e by by s ol o b by b e by b 1 | -30
1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005 2009 2013 2017 2021 2024
Ay
(c) ZMH%
12 5 BT —e—PIE 4
L3
2
2 9 >
& F1oB
m =y
= 0 &
m%, m
T 6 loE
B -2 i
-3
ol b b b by b by v e b by b by e by Ly |

3 o 4
1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005 2009 2013 2017 2021 2024
A

B5  1961—20244F ) ZR okt . RN B ACHE N B 20U 42481k

Fig. 5 Annual variations in precipitation, rainy days and rainstorm days in Guangdong from 1961 to 2024
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2.2.4 HrBBi&E5TF 1 APAERREARE
ALK 15~17.1 °C, 28 B (117 ) iR FE W brifE . 12
A FEMHFE210 d, AR R RiR-2.4 °C, A
b4 71l 8.5 °C, 1978 4E LUK 12 F 45
TORTEM . AORWIH 2—3 H #LE 35 d A BIEK,
R L 25 A XY 81.7%., AFER 11 #1112 H %
TR A 2> 45% 1 71%, 75 Bk = AR A b b b #)
i

2.3 2023 FEKEREREA

2023 4 FiT 4 VAT A 0 o He 458 AR % D 528, 2 1
22 AU D i, {H 4 2 AL 4T P A T AR iR A&
P 55 7 B HRRAE , R HOE 2 A DU 55 o 3, J6 ik %5 o)
(AO, Arctic Oscillation) % 1FE i #f , 500 hPa 4 ilF. K
BB IE B P BT ] O T A AR R Y
M AR, S B R AT [R5 ] el A v (1 4) (25
YLAF, 20245 5 AHAE,2023) .

2021 4F 9 A —2023 4 1 A, i AR K +E
SR SR e WA [ 2023 4E 5 A, ARiE T AR KR
PEE T A B /R e WRIRES , IE T 2024 42 4 A 450,
R B R JE 1 35 R 5 B 0 51 g s 26 5 6, (SR T 3
YRR AN 1 RS A, ZE 25 R 04 b, AR BRI
RS RUER AR 38 W 3, 40 1) 20 120 80 4R AT LI 1Y 5
PUFIEE =50 (K 7a.b) o 522 AHBK R W B0 B2 7
AL K VG 4 ZR U Y R s deik (8l 7e o d) o 32
A& T JE W0 1) 52 ], i VR JE A 2 b X S R

€, I AR 32 S AU PE N R A AR A A 3 BT
1[4 7K B 424 2 (Gu et al., 20185 Li et al., 2018;
FFIE4E,2015; FBIRIASE ,2023) . [A]Af 32 JE /R JE i
S it B2 1) B0 B2 VR0 IR RZ 1), [ 2023 4 5 H A
JEIR R RAS LU L P8 P35 FR i 0 A e 555
AT FE g /N 735 S R 52 ot 5 P o (B 2R R 4, 1994
S E M, 20005 220 4555, 20015 B AN S5, 2019;
ZEICHE,2021) AL B BeE R AL R, S B0 A b
PRFe , ) 2R 52 S e PR AR ), 1 2 v U AN A K A 2
(FHRJ%,2023),

[A] B, WF 58 & B (Ding et al., 2009 ; 2% 2% i |
2001) , /= J5 25 55 S8 A BEIE o AR g il O 25 5
WINEEEMERTEERREK, 2 ()T,
B2 X 59 (i), A R T 48 B AT % K e 2
(Z0) o 2023 4F, Fir 4 & AR 35 IR AR 25 H g 2>
(Hrh e R H B 2010 4R LR ES 3 70) T B
AN o B T B ¢ ol 8 N AN TR 2 R g U B R
YERT T AR ET A BE K i 22 B9 A RN 2 L 5
IR Bt T (CBR IR AE,2023) . 6—8 H |, [AlH
Z LR JC s, Bl v it T AR R B R LR,
R B 2R KU 5, DA B v o 45 0 v R BT i s
Rt K A /0 LR B i s (L 4) i R i 58 s (S %%
45,2024) . 9—10 1, 4k2z 2)Je/R e s Rl 2T
P R b7 B AR A 4 AN 15 AT Bl B0 RS PR
Bic A L R 52 e, B K 22 (X R 4 55, 20245 X2
R4 2025) (1 4).

3 45 i
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XF 2023 4 B R ASMEFAFRAE XRUR AT T 5317

ARG R B, T 60 4F | AR 4 M il H
PR LTE . RN R H B AR AR B D sl A
AEPRAS AL, R H BN R R S, B R KR
A7 A TSR B R MK o 2023 4R T AR AR AE B
25 MR BRI vE L 22 300 1 U S B A 20 S 5 [R] B
I DX Sl AL e Rt e AR o TR, W) 5 i
WG 5 X2 5 SR A ARAE 5 iR A B Be AR A &
MR T 5. 2023 4F) R A& 75 i 2 B B
PR 7 3 [R] S5 30, W TR R 7K e 20 32 i A4 PR 6 L =
T AR i > K 7 . 2 2 IR 5 56 5 i) 5 22 2 U 4
e B K A 20 55 TR Je s L B i 5 R G 5 FK 2R B K
i 22 M2 JE /R JE VR R 2L 5 XU 3 S T 25
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