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Abstract The onset and advance of the South China Sea summer monsoon affect the process of the
summer rain belt in China. The NCEP ( National Centers for Environmental Prediction)/NCAR ( National
Center for Atmospheric Research) reanalysis data are used to analyze the characteristics of changes in the
South China Sea summer monsoon before/after global warming. The results show that the South China Sea
summer monsoon is weakened after global warming, and the main features are as follows. (1) The
average establishment time of the South China Sea summer monsoon is earlier, the average retreat time is
delayed, the duration is longer, and the duration has an upward trend. (2) After the onset of the South

China Sea summer monsoon ( between June and September ), the local circulation in the lower
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troposphere ( below 700 hPa) in the northwest of the South China Sea caused by the thermal difference

between land and sea tends to weaken after global warming, and the southwest summer monsoon entering

South China and Southwest China tends to weaken. (3) When the summer monsoon prevails, the water

vapor transfered by the southwest erly from the Bay of Bengal into the South China Sea through the Indo-

China Peninsula shows a decreasing trend, and the water vapor transfer from the South China Sea to

South China decreases, leading to a spatial difference in the change trend of precipitation in the east of

China. (4) The South China Sea summer monsoon index shows that the influence of the South China Sea

summer monsoon on the south-central part of the South China Sea and the east of South China is

strengthened, while the influence on the north of the South China Sea and Southwest China is weakened.
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Fig.1

Statistics on establishment and end of the South China Sea summer monsoon
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Fig.2 Statistics of pentad of the South China Sea summer monsoon and its 11-a

moving average results from 1948 to 2018
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Fig.4 Multi-year average zonal wind speed and vertical

velocity difference along profile of 115°E between
June and September before/after global warming
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M E ZENR LG (6—9 ) 1 MRk &
226 (F 6) , R We it Vg A pE At b X 7
SBRASIE I B /K AR BN [ AR B (8D, AR
X2 R I B 2 X M e b b 3 O DG XY R34y
Hi DX A /K F U0 B 3 10 mm, Ja) 730 Ml IX. g K 2 0 20
AT 25 mm,, [HIEA L R b X 5 HE AR R K ek /D
MR SAAE B, RBAHE M, B 40 112° ~ 120°E ,26° ~
34°N B VT Hb X 7 4 BRAE BR J5 B K 38 i 1 10
mm, EARFGE T KBTS AL D T
LIk 22 W A A 0041 2 T T I 2 XU 559 1) 40y,
-2 RO, 4 BRAS I e 48 g AR AL K =
U /L BRI T A AR B I e VR XU IR 1

itk — 24BN FE U 2 R AL RRAE | AR s 2= 5
BRAEDT BB 5T, F X R JZ R 2 (200 hPa) 51K )2
(850 hPa) MY E 25 X 5 ZEXFREL 1, , BEH 4T
M 5 T S ZE KU T B, HR Bk T (E AR e e il
B, e 52 20 VR B30 1, 0 A1 1 240 % (i
e, VI BH g v R 2 R ph e I R B KR B 1
(B 7) v A BRAR R J , R v w8 R e 0 1 i

7 AHE B (A 248 X8 R, i e 97 I 3 A Y g
M X, e 2 A 07 ) 248 X (L U AR /N
PR AE R BRAR R 7 5% 1, 1 98 52 2= XU R g P R S
HE T 7R BT RN AT BT TS Xk g Y TR DY e
DX S 56k 52 UL i 553 - [ P, 4 g v 9 280 5 9 5 110
DX i B 2 AR 50k J50R B TE (L% 728 (L, TEA
WHIM R LG, 7218 7b hIL-FE &/ A S IE(E
DX, X8 DX 42 g 7 S 2 XS A R A 3 R 3

K6 SBRAZREHT Ja R MR AR (6—9 H)
P2 K B 2R (E
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of the South China Sea summer monsoon ( between June

and September) before/after global warming
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Fig.7 The average South China Sea summer monsoon index I, and thermal wind after the onset of the South China

Sea summer monsoon ( between June and September) before/after global warming
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