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Abstract
In order to explore the evolution characteristics of the East Asian summer monsoon and its rela-
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tionship with the tropical sea surface temperature, this paper uses the reanalysis data of the ERA5
ocean surface temperature, precipitation, gravity potential, 850 hPa, 500 hPa and 200 hPa wind
field of the European Center for Medium-term Weather Forecast (ECMWF), and studies the evolu-
tion characteristics of the East Asian summer monsoon from 1979 to 2020 by wavelet analysis, syn-
thesis analysis and correlation analysis. Secondly, the circulation situation and precipitation in the
abnormal summer monsoon year are discussed. Finally, the correlation between the East Asian sum-
mer monsoon and the tropical sea surface temperature is discussed. The results show that: 1) The
East Asian summer monsoon has the obvious characteristics of interannual and decadal variabili-
ty. In the past 40 years, the East Asian summer monsoon has 2~8 years of periodic variation. 2) In
the weaker East Asian summer monsoon years, there is an anticyclonic circulation in central China
at the middle level, and it also exists at low layer in the southeast sea. There is a cyclonic circulation
over the northwest Pacific sea in middle and low layers. These configurations are conducive to more
precipitation in Yangtze River basin and less precipitation in some parts of South and North China.
Meanwhile the configuration of the stronger East Asian Summer monsoon years is basically contrary
information. 3) The key areas associated with the East Asian summer monsoon are the equatorial
Middle East Pacific, tropical Atlantic and Indo-Pacific intersection. The correlation over the In-
do-Pacific intersection is basically positive in the pre-autumn and the pre-winter, but opposite in
the summer. The correlation over the equatorial Middle East Pacific is strong opposite in the pre-
autumn and pre-winter, and it is weakened significantly in the pre-spring and became positive
during the summer. The correlation over the tropical Atlantic is basically contrary with that over
the equatorial Middle East Pacific.
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Figure 1. The result of Mann-Kendall mutation test about East Asian Summer
Wind Standardization Index from 1948 to 2020

[&] 1. 1948~2020 &I E =X ELIEEA M-K RETHRIG

Kl 2 2 1979~2020 4F 4R H 2= RABEU bR AL I R P 51 . AN 2 T DA Y, R0 5 28 XU T8
AR — 58 BV BRAEAL, 42 R 5528 R IS 00 BA 15 22 T 9 20 XA o 25 G /N D 28 S (] 3) T DL 3],
M 1979~2020 25 W H 2= KMABEAFAE A 2~8 FHI A, Hrr, £ 20 tad 90 AR HIHE] 21 tHZAWH, 17
TE—AJEIAY) 3 SRR AL A, OB B . 76 21 4 00 AR A F 10 4ERW], F1EH KRN
2~4 SEARAK FE B FORR 55 1) 6~8 AR Ak JE 1

ZE PR, RIEZERIAE 20 D 70 FAKRAAEW R RAE, 1979~2020 1) AR 2 Z= KU AL
FRERBUAN 2~8 SEM A IIAR L, A 7E 1994 4E /2 47 5] 21 20T I £ 3 41582010 1.

32. RIEEFNE., SENKREB I
R FE ST AR AR X IR A 0L, AR 151 1, R W ZE KR BB R () T 1 (1) A

DOI: 10.12677/0jns.2022.104052 429 H ARl


https://doi.org/10.12677/ojns.2022.104052

s, T

FRAUEAL BT AR 8 UM R (59)5E . IR HRIOAR TR B RERE—IF 3 4£: 1985, 2012, 2018 4
S94E—JLf5 12 4. 1980, 1983, 1988, 1995, 1996, 1998, 2003, 2008, 2010, 2013, 2017, 2020 4.

30 [ S O A T S S S S S ST SN AN SN ST SR

20+ g

1.0 I -

ERTY | "I"'|'| |

1oy - 8
20 :

3.0 |
1980 1990 2000 2010 2020

Figure 2. The normalized time series of East Asian Summer Monsoon
index (EASMI) for the period of 1979~2020.
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Figure 3. The wavelet power spectrum of EASMI from 1979 to 2020 (the range sur-
rounded by the grid has passed the significance test of 0.05, the horizontal axis represents
the original time series, the vertical axis represents the change period, and the color in
the figure represents the intensity of the change period)
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Figure 4. Synthetic distribution of 500 hPa wind field (a, b; unit: m/s) and geopotential height
field (c, d; unit: gpm) on the stronger or weaker EASM year. (a), () are the stronger, (b), (d) are
the weaker, and the shaded area passes the 90% reliability test area
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Figure 5. Synthetic distribution of 850 hPa wind field (a, b; unit: m/s) and geopotential height
field (c, d; unit: gpm) on the stronger or weaker EASM year. (a, ¢) are the stronger, (b, d) are
the weaker, and the shaded area passes the 90% reliability test area

[ 5. 58, 55T EZEX4E 850 hPa Mif(a, b; BfL: m/s)SAEEEA(C, d; BAL: gpm)
HERDHERE. (8 )ABRETEENE, (b, dABRTEENE, BEXAIET 90%
EEMHRIHXIE

6 MR, 9978 ZE MAE KB 5 B A T3 . 7R R AR (5] 6(a)), 105° AZRHE X I Fid oy
BRI, i BN R K g DX, AT B K 0. FREFE 35°BARE L 105° AR KRB 70 Hh X [
KBRS, R AT R B Z A P, B K EIWARAE AT i% 400 mm BLE,  Hosd & 24
R s I HLA M X P K i e, KPS 0 b X B K Al e (B 0~200 mm 2 (8], #R B AR 73 4l [X K i
i {EAE 200 mm DL E. fE55 5 2= REE(A] 6(b)), 105° DUARHLIX ARG B K B i s X, i b o9 K i
IRIX e B ES 3 X B K B AR i X, R R AL R A IR 0 bt ORI ZE(EAE 150 mm
PAE, iz il B ge . JRE R R X KBRS, RORKImZAE 100 mm BLE, &F
ARACAEHR S HACAEH. V0 FE 2 1 DR G JE i DX K i, B AE 0~50 mm [

DOI: 10.12677/0jns.2022.104052 432 E AR


https://doi.org/10.12677/ojns.2022.104052

Ei%H, T

10°N = - T T T
90°E 105°E 120°E 135°E 150°E 90°E 105°E 120°E 135°E 150°E
-400  -200 0 400 800 -400 -200 -100 0 100 200 400

Figure 6. Synthetic distribution of summer precipitation (unit: mm) on the stronger or weaker EASM vyear. (a) is the stronger,
(b) is the weaker, and the dotted area passes the 90% reliability test area
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Figure 7. The lead-lagcorrelation distribution of the tropical SST with EASMI from 1980 to 2020. (a) the autumn, (b) the
winter, (c) the spring, (d) the summer, and the dotted area passes the 95% reliability test area
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