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Abstract: Seasonal variations reflect the regular annual changes in global and regional climate
patterns, serving as important references for human activities and planning. Focusing on Guangdong
Province, this study analyzed onset dates and lengths of different climatic seasons across historical

years using daily average temperature observations from 86 national meteorological stations from 1981
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to 2024, adhering to the Chinese industry standard "Climate Season Classification (GB/T 42074—
2022)". Using linear regression analysis and trend coefficient statistical methods, we systematically
investigated the spatiotemporal distribution and changing patterns of climatic seasons in Guangdong,
quantifying their responses to regional climate change. The findings are as follows: 1) Most of
Guangdong Province belongs to a "winterless" zone, with only the northernmost part being a four-
distinct-season zone. 2) Significant spatial heterogeneity exists in the onset dates of climatological
normal seasons. Within the four-distinct-season zone, spring begins earlier in the south and later in the
north, while winter starts earlier in the north and later in the south. On average, summer and autumn
commence on April 10and October 31, respectively. The climatological lengths of spring, summer,
and autumn are 94, 204, and 62 d, respectively, while winter lasts for 40 d in the four-distinct-season
zone. 3) From 1981 to 2024, in the four-distinct-season zone, the onset of spring and summer showed
a slight advancing trend, while those of autumn and winter were slightly delayed, with no significant
changes in season lengths. In the winterless regions, however, summer onset advanced significantly at
a rate of 2.49 days per decade, while autumn onset was significantly delayed by 2.22 d per decade.
This led to a significant shortening of both spring and autumn lengths and the significant extension of

summer length by 4.71 d per decade. These trends reached statistical significance at the 0.01 level in

some southern coastal regions.

Key words: climatology; climatic season; season timing; season duration; Guangdong

T AR RS R GE R B R 4, HAE Ak
RO B TS i) A SR U 8l 38 5 A kAR i 55
SAEAALE SR VIM S, TR, R SRk A
M e S i), v ] 5 bl ) 2 AR AR IR R A T
FOAR BB R (A, 2024) ., 7
WFFE R, 2R 4G B A B R 2 M)A A R AE 1Y
AL WAL A 7 ARG AN AN A TR
T2 (Kennedy, 2006 ; Park et al.,2018) . 44, 5%
N2, ek 2 2= B 3% JE K (Park et al.,
2018; Wang et al., 2021a) . 7£H1[E , A% AL B 5 5L
NS CRER GRS TR (I G =S N G E B R €]
JiF #E38 (Dong et al., 2010; fiF 1% ,2010a,2010b;
skt #F45,2011; Wang et al.,2021b) . 45, XR
ZE(2011)%F 1961—2008 4F- 3% [5] 8 4~ X il 15 4= [ 4 4
12T AR o3BT, 2 — 2548 7R T 27404 Jm 1) ek 28
SR R AT B S R . LR
FEINA, B 2K R B8 00 A0 4 23K 3 1 4 2 4 4 i)
LA SO0 s e T AR ) TR R 5 U
TR 56 TF B A st R R A 1 A AR R LA PR B, 2
TN AR SR I R] AR Ak K AR R R 200 sl ) =

ST 5 AN A P AR TR AT 4y, DU ZR R
Ft s B K B A A 7E R TR R X ARl 4
fBE DG FE E | R g A0 R R G 45 R M Ll T 2R At 8
T IR A B AU 45 18 LR i . 9, R
PR Z A K K, A s R, A AT

FEADI IR Bk (0 43R 5 0 K B 4, D) T
IR O (L 4k SE,2018) . AN, BEE K
FER , N6 T BRI A 2 S BT U 16k, #57
VLSRN G 51 /N o) e S S N K 923
IXUBS: 384 i1 (Wang et al.,2021b) . B 2= kK P ECHIE
FHEL T R AR ZE T, in i 4 Bk HE RRF 26 i, i
PR AS I [ 25 IR (A 0k, 2025) . & BkEE
AL AE B Z S A AT A B 35205 sl i U
A Bk A T i i N R R B, T A B
LT (405 %5, 2018 MRFIL 55 ,2021) .

FEAN[R) D8, M 21 AR AL AR B I 2 1Y)
2SS . B A M5 XT 2 Bk (Park et al., 2018;
Wang et al., 2021a) . /1 [# (AR #145 , 2011 ; Zhao et
al.,2013; 11 ,2019) A K fE g ARt A6 A< 55 i Al
X s (A7 56 BR L 19945 PR R AL 25, 20215 B /)N 32 45
2022; i IRAE, 2023 IR - SESLHR LT ,2024) 1
ZEN AT T T IZ 50, O AR AN ) X 2 1 A
PR S OLIR S AL B AL T S AR 2R AR R . X
JUARHL DX WA OC (CESC AL A, 20165 25 H B
5£,2020) FHYT (5K AEIR 55, 2016) AN (24254 S,
2023 ) 45 M T RUBE I e 2 15 A4k i AT T 0F5E 0T,
R X a4 Y Y L R GebE ) 5 AR (L R R R A
WF5E, L HOZ X DU Z TR 4h H O K K23 18] A
TERIRA ST BT A e e — 24

YT, RS RA MR KR
GB/T 42074—2022 1) < M5 2= 15 ) 43 46 4%, FIH



78 iRz (HARHERR H3E30)

%65 4

1981—2024 4F (R BRI 44 a) B9 IR EIE , RG5>
B HL VU 2R 57 b B KB B s ) 4 A RRAE B
T Ry DX 38l A A AR Ak 119 3 0 55 0 X 3 AR R 2 AR A
[] B 1 — 25 2 0 v G 4 R b X2 AR AR Ry
fIE A IAIH

1 XS Tk

1.1 WHRERER

I 7548 Hb b 109°45'E—117°20E | 20°09'N—
25°31'N, Z5 VU A 5 249 800 km, [ 7 [1] b 555 bk A5 |
B R AR 3 AR . 4
A2 AT (B 1), Jal 43 o0 DU A X 3« Bk = £
(7 BRI Wb Ll FR5E il RV V0T AR L
M) EAR il sk N 8 B iR P R R
4 BRI AL (B OC G5 AN TR L B2 0F ) o
1.2 HERKIE

A5 R GRS R A 86 MRIR IS
Ul (1), 1981—2024 435 H - 34/ 15 b b B A
FRA 1:250 00014 75448 Hehilt b R AR B 5, Hop i
HAFHR 5ERR 02: 00(Jb 5}, FIH]) .08: 00,14: 00
F120:00 3 4 S EHR G SSE A . iR TER R
BT REIEEIE .

1.3 ®BRAE

MR & GB/T 42074—2022 A9 S Z= 15 R 434645
N S A e = - o LN SR 1 K A R W = S F A P2
ST DU 43 B DXORD DU 2R 43 BH X T 3R
T AU, 1981—2024 4118, P 4R A ) 245 )
U H I, f 5 s RGO ikt T KA
AR
1.3.1 ®HFAESFFRE ALl RS
FBZR I MFRAPIEN N F AR A BT
FEME AR A S R S EA 0 4 1991—
2020 4F B9 SR, TR R] H S S8R 0 R AR,
BENFAERIRIT Y, i — 2R S di s P HE TS
F AW HRETFA . BT HA
T A, AR 2 R A BIIUT MR B 45 2T
B R AR GG H I . & R84m0 ok -
% 5 AR E>10 °)CH <22 °C; B2, 54
FPFERIRE=22 °C Rk 7R, 5 d 1 3 F R <22 °C
H>10°C; 42,5 diggh PR <10 °C. #Huk
U R AR B SR T S RE A AR U R A VK
Bk A A ZAT R AR, I 8 T U Z o X, 2
A UAEZ AR, W 58 T U2
AN AR R Ayl SR A BT R R )T

25°N |
24°N |
23°N |
2°N |
[ ] sr=smm
21°N | g S
% g S RUBS
=N @D
0 60 120 km
O —— [ Jsd
| | | I | | |
110°E 111°E 112°E 113°E 114°E 115°E 116°E 117°E

B 5l GS(2022)3124, JiE K3h Tk .
BT BIFSE DXI A Gl sk 2 I 43 A1 B A TR X sl

Fig. 1 Meteorological stations and administrative divisions in Guangdong
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Fig. 2 Spatial distribution of the average onset dates of climatic seasons, and boundary between regions with and without four

distinct seasons from 1991 to 2020 in Guangdong
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Fig. 3 Spatial distribution of average durations of spring, summer, autumn and winter from 1991 to 2020 in Guangdong
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Fig. 4 Anomalies and linear trends changes in average onset dates of spring, summer, autumn and winter

at meteorological stations with four distinct seasons
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at meteorological stations with four distinct seasons
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summer and autumn at meteorological stations

without four distinct seasons
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Fig. 8 Spatiotemporal variations in seasonal onset trends of spring, summer, autumn and winter at meteorological stations with

four distinct seasons in Guangdong from 1981 to 2024
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Fig. 9 Spatiotemporal variations in seasonal length of spring, summer, autumn and winter at meteorological stations with four dis-

tinct seasons in Guangdong from 1981 to 2024
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