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Abstract: The drought occurred in autumn, winter and spring in South China from October 2020 to May
2021, especially in Guangdong, where the duration of drought and the degree of precipitation reduction
were rare in recent 58 years. Using the daily precipitation and temperature data of 86 national meteorologi-
cal stations in Guangdong, NCEP/NCAR and NOAA reanalysis data, this paper studies the abnormal
characteristics of atmospheric circulation and SST in autumn, winter and spring in Guangdong from 2020

to 2021 by using correlation and synthesis analysis methods, and discusses its relationship with the drought
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in autumn, winter and spring in Guangdong. The results show that the drought in autumn, winter and
spring in Guangdong from 2020 to 2021 occurred under the climate background of less precipitation, and
was closely related to the anomalies of atmospheric circulation and SST. In the autumn, winter and spring
of 2020 — 2021, the high-level subtropical westerly jet in the Northern Hemisphere was weakened, the
southern section of the Middle East Asia trough was significantly weakened, the ridge line of the Western
Pacific subtropical high was significantly northward, the low level south branch trough was weak, the cold
air affecting Guangdong was weak, Guangdong is in the water vapor divergence area, and the North Pacific
high pressure was significantly enhanced. A La Nifia event with moderate intensity occurred in the equato-
rial Middle East Pacific from August 2020 to March 2021, the atmosphere responded significantly to the La
Nifia event, the Walker circulation strengthened, the upward movement near the Philippines was obvious,
and there was a downward movement in Guangdong, so that a cyclonic abnormal circulation formed near
the tropical Western Pacific, the South China Sea and the Philippines in the lower troposphere. The cy-
clonic abnormal circlution blocked the transport of southwest water vapor from the Bay of Bengal and the
South China Sea to Guangdong. At the same time, the temperature was significantly higher. At last, the
high temperature and less rain led to the occurrence of drought in Guangdong.
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Fig. 1 Distribution of precipitation anomaly

in Guangdong from October 2020
to May 2021 (unit:mm «d ')
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Fig. 2 Interannual variation of the average
precipitation anomaly percentage in Guangdong

from 1961 to 2021 during the drought period

of autumn, winter and spring
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Fig. 3 Correlation between the standardized series of average precipitation in Guangdong

and atmospheric circulation in the same period from October of the previous year to May of
the very year in 1961 —2021
(a) 200 hPa wind field, (b) 850 hPa wind field, (c) 500 hPa height field, (d) sea level pressure field

(Colored area indicates passing the significance level test above 0. 05)



788 A

% 548 %

3.2 20202021 ETFMEZETFEWNXKERRR
ST

KT TR 20202021 AR RKA R T RKR
S BREAE 3T AR T 5 WA s IR )2 KRR
IR B DA RO I 2 2 LAY K PRGE R R KR
RT3 A . DA 200 hPa 2 1 X375 J H B
CE 4a) 7] UL 78 36 2 Bk E AT b X AE 76 75 X200
30°N LA Rg KU B S 06 55 . 1 30°N AL B g fin 5 L i
HH 52 400 ) ) A VG XL 0 e R P Sk 55 LA
dt. M 500 hPa & B K- 37 (Bl 4b) A] UL, BRI e
1o 24 B Ry — K B e AR R A T SRR K o
TR H A @ B LT SRR LT, v 26 B b X
M H . JEAE DUAR PRI AL 5880 gpm 45{H
LA, TEALEER 50°N RURg (1 o AR 25 Hh X A7
e FE RSP B b A T H AR S DL AR i e R
S DI T DL 21 0 3 50 8 UK 5 ¥ A TE A
JE AP O DU R R R R B . U
WAE TSI R] o2 20 SRR 6 B o o m B 8
55 5 VG R TV B BT w5 5 B R e A R B R AT

60°N 60°N
40 40

20 20
EQ A EQ

-10 -6 -2 2 6 10 m-s"!

B 2 A AL o () B e S B SRS L s A A
[ 7 s | (3 =l = s o I N B & R
ST B ARNRE S mME . [FE 2020 Fk
F 2021 A HPARE B AR WK Bl AL K7 5
i i+ 3X 5 B PF(2001) 43 B 48 1998 4E Bk 2 1999
EHTHFREYS 500 hPa At A1 91 A Bl fndt
IRV H TR 28 B DR v B O v 19 4508 — 3

TR T S R 37 (&L 4e) ] DL, 2 R g
A5 2 DI IR ) 22 (B A7 AR — i B O JE RSP
FEFE— 3 G s Rl T H AR B 5 A6 22 2R 7
(TR WA T | A= E o (A 0 T | A 2 S Y TR WA S oW o1
SR TS 43 A T R A1 3 BT R H AR AR
AR A7 L T 307N Rh g Y R AIG £ o B i O
Tt B 52300 ) K Bl R R b RSP R A
SR o TSP TS H A AR 0 T R 4 R S A R OE Y 43 A
HI 4 S VE AR AR o 1 SR A A AR R T AL R4
PR ARG W R, AR T R H
R K B & A

MAK)Z 850 hPa #-F K7 | (& 4d) w] WL, JEfE
B DLARAEAE — 58 S B o0 m g AL IR B T AR

T 1
60 90 120 150°E 180

1 3 10 dagpm -10 -3 -1 1 3 10 hPa

90 120 150°E

100
[ H N Y N I N B I

-5 -2-0.5 0.5 2 5

B4 2020 4F 10 A % 2021 4F 5 A (a)200 hPa & A K37 (S5 {EH L B .m « s~ 1) R BEF (),
(b)500 hPa 155 B 37 (ZE(H 2% B : dagpm) B BE - (B8, (o) 1 1 SR 3 (S 4R L B4 . hPa)
K- GE A, (d) 850 hPa i X, A K (o) Xt it /2 82 B K PGl & (R Bl kg e m™ ! o 57D
FKVGE B AU P G 307107 kg e m ™+ s7H)

Fig.4 (a) The 200 hPa zonal wind field (contour, unit: m * s~ ') and anomaly (colored) ,

(b) 500 hPa height field (contour, unit; dagpm) and anomaly (colored), (c¢) sea level pressure field

(contour, unit: hPa) and anomaly (colored), (d) 850 hPa anomaly wind field, as well as (e)

tropospheric integrated water vapor flux (vector, unit: kg « m~
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flux divergence anomaly (colored,unit; 107" kg + m * + s~ ') from October 2020 to May 2021
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Fig. 5 (a) Correlation coefficient distribution between the standardized series
of average precipitation in Guangdong from October of the previous year to May of

the very year and SST from September of the previous year to April of the very year

from 1961 to 2021, (b) SST anomaly distribution from September 2020 to April 2021
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