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Abstract: The South China Sea summer monsoon usually breaks out earlier in the La Nina year, but a late
onset (6th pentad of May) appeared in 2021, though 2020/2021 was the year of La Nifia. Using NCEP/
NCAR reanalysis data, the reasons for the late onset of the South China Sea summer monsoon in 2021 are
analyzed from the perspective of tropical sea surface temperature anomaly (SSTA) and intraseasonal oscil-
lation (ISO) northward propagation. The results show that La Nifia did weaken the Western Pacific sub-
tropical high in spring, especially before April. However, the tropical Indian Ocean sea surface tempera-
ture in the winter and spring continued to be warmer, offsetting the impact of L.a Nifna, especially in May.
The influence of LLa Nifia was less than that of the tropical Indian Ocean, resulting in the stronger Western
Pacific subtropical high in May and the late onset of the South China Sea summer monsoon. In addition,
due to the influence of La Nina, the Western Pacific subtropical high in April was weak and the back-
ground barotropic southerly in the South China Sea was weak, which unfavored the equatorial ISO in the
South China Sea propagating northward. As the influence of tropical Indian Ocean SSTA became more and

more significant, the Western Pacific subtropical high has gradually strengthened, and the background
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barotropic southerly did not extend to the area south of 10°N until late May, casusing a late northward

propagation of the equatorial ISO in the South China Sea in 2021, which is the opposite of the climatic

state. This is also an important reason for the late onset of the South China Sea summer monsoon in 2021.

The tropical Indian Ocean and Pacific SSTAs together have an impact on the onset of the South China Sea

summer monsoon through competition, so it is very important to pay attention to the development of the

two in winter and spring.

Key words: South China Sea, summer monsoon, onset, sea surface temperature

5 "

A Vi 2 XU 52 e v [ AR ) B R T AR
KRG R FEARR LR, iR F XN
AN 2 B TR 2 CRI YRS 2 A 00 B bk 2% Gl Ot
25,2008 5 [EFE 2, 2000) I8 2 XF R H Z L2 BR
PRGN R A= A R, Ak VR AR 2
JRUF 2 2 T 43+ e v B 2 IR 3 42 B B/ o Iz
V85 2 A L G b R 9 2 XU A 0 ) By 2 LI A 5
SO D i 3 A Ok a7 AL A [ A R
Mo BRI Bt 2 A 25 20 U 1 R R A 1 1 2 KLY
H R H IR A A N R AR ORI Y
KZ—.

i R R ISR LB E L S R
B AR AE AR A R AR Bl ) #A ) A AR (R
HRAE.2014) o KA R P AL 45 $ly 21 N 3R
(ISO) (BRZE 22 45,2016 s 2 F WS, 2017) , R 1B S
T CPE 7 5 55, 1983 5 4% S5 AR I S8 i . 2002 5 5 HE N
BEIE , 20063 Lin et al, 2017 ; B % 42, 2021) F1 & 46
JF Z 48 (Chang and Chen, 1995; & 2 ¥4, 2006; 5k
S REE L2008 5 bR E 22 4, 2010a3 2010b) Y2, 4b
SRIEVE ] B A TR R W (SSTA) (BILE 4,
20005 PR 55 A4 4L, 2001 5 2 TL4F, 2009 ; bR 22 45
2013) ity 1a7 o 2 A4S ) L T i A B T R R Y
ST S VEF (Wu and Zhang, 1998 5 [ £ F1 4 4
WL 2001 5 H 2RI ER K HY L 20015 fa] S 3K A 2 23 3
2001 ; F IR VL AREA ZUK » 2008) A H 7 2 5 iOAE FH (F
R CHT 20015 KM A 524D, 2006 5 52 A1 6 FI
M5 2006) o 6 Ak, K PH IS 2h JE H A Ab R 3 AR
3,2020) X e 1 B ZE AU 8 & AT — S B RZ L R
JE I I A s O R VR A & ENSO
VR U 0 A1 TR % e v S XU D T 1 BIE 5 (R B
S AHHE L 2001 5 3 2 45, 2005 ; A IS AR 3C, 2018)

ENSO X 5% 0 3 5 1) KX R G A 8% 1M

il /E (B B 45, 20165 B % TH 56, 2017 I f1 K 5§,
2019) . DAEMFFEERW] L EL Nino 4F g i & 75 XU &
i H W IR . T La Nina 4 W g 5. K10, 2020/2021
J& La Nina 4 (3 58 75 55, 20215 X1 25 25 F &
2021 AR B4, 2022) L fH 2021 4F 14 1 B 28 U &
KRB . B AR R 2021 4w E ZE R
B R AIBWE? AR SC AR Y AR W A A% 0 3R T L R
O T R 2021 A R i B 2R RULR I 5
M A BT R AR R R A

1 Rt 55ik

A3 T B2 kA NCEP/NCAR 543 #7 (Kal-
nay et al, 1996) 3% H &5 % 1 B9 S« b I8 A0 7K S X
Y, U iz A H i I R AR AR TO A K I g A
(OLR) 1w wE kb, H b &5 Fe i 5%k} 7K F 43 B 5
g 2.5° X 2. 5%, K ¥EOR k= i 4% 2. NCEP/
NCAR %R i A HL 19812010 4F,

SCH RS I TR KX I E O 57 ~20°N L1057~
120°E, 1SO B 10~60 d J& 1. FFH 11 d ¥ 3
Euk 2% 61 d W 3 F ¥ 13 2] 1SO $83h, th 61 d ¥
FEEITEA R RS, B HEERSITER
1E FE W37 5 1 B P 345 20 0 45 R AR 5 A (R
PRt Ry b i AR SR B ELP S TR

2 4HHS

2.1 2021 £EHBEENRA

R DY I 52 0 7R (2002) TN R i HE HLIX 850 hPa
S22 ) KR F & P R R R IR 2 O Rk
5d UL FBPFRAEE MR S KRR, AR R
F.5 HH A fE6—20 HOI, /i R XX L2
850 hPa 3741 1 75 WU o v XU H¢ 22 (B 1o,
F WA M e v R N R HOBI R 5O 5 4



1470 A

% 9549 %

oW

-10 -8 -6 —4 -2

0 2 4 6 8 10 m-s!

Bl 1 (a,0) SAEEM(b.d) 2021 41 105°~120°E -3 5 ) K CE £ F1 55 (B 20 1) 8 A8
(a,b>200 hPa,(c.d)850 hPa

Fig. 1

Evolution of (a, ¢) climatology and (b, d) the 2021 zonal wind (colored and contour) averaged in 105°—120°E

(a, b) 200 hPa, (c, d) 850 hPa
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Fig.2 SSTA in winter (DJF) for (a) composite of La Nina
years during 1950—2021 and (b) in 2021
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Fig. 3 SSTA (colored) and geopotential height anomaly (contour, unit: gpm) at 500 hPa
in spring (MAM) for (a) composite of La Nifia years during 1950—2021 and (b) in 2021
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Fig. 5 Partial correlation coefficients between the equatorial Indian Ocean (5°S—5°N, 40°—100°E) SSTA and
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