9551 % 45 10 A, % Vol.51 No. 10
20254 10H METEOROLOGICAL MONTHLY October 2025

BT ERIN L AR L 4, 2025, JE IR JE v R e b I BT AR K i s A [, R4, 51(10):1182-1192. Luo L S, Wang X J,
Cheng Z,et al,2025. Impact of early and late onset of El Nifio on summer precipitation in China[J]. Meteor Mon,51(10) :1182-
1192 (in Chinese).

ERRBEFEEHESFETSRKHHM

FES Emel 2 F O AKRA K&
L g &P, 48 230031
ZRAEARAMFELERERERNLRE 4 /L 230031

B OE.: HTF 19612023 4EHE 643 43k H K & . NCAR/NCEP T4 7 % L1 NOAA ERSST i 1 1 B (SST) %k, 4%
B T e IR JE o FF 4R 0 o v [ B 2R K s i . 25 SRR B . JE /R 8 1 JF 4R 3 AF B 2R O 8 PG RO VE SR 0 XU s T
UR R BRAT , TF R e VAR AR 8 TP AR RV SST B B2 8 g B I8 . 22 P9 SST FF42 b T 5 1 I 46 5 W 4F o 38 P AR R ¥ g SST R i
BRBEZE., JBRBIETFHERFERNRGEEPEPRTETHREREHENZS KPR 7 AM8 ARk NHE., JE/REHTT
TR HLAR P A6 R 5 0 e (WNPAC) — e 8 H TS H B, i AR = K R B AE ™ — + — 740 A L VL ik L X 2
HoAth X g /b, Hodr 6 3 V8 K28 55 A0E A R AR BRI BE K AR 25 7 H P R P R R SONE I B R L VIR R L e L
i DX A8l X R K A 2 2D s B AR DUAR S8 S0 W St PG e s b AR B T e Ol S O R R 2 R T T L VI A R K
e 22 58 H Pa AL K5 Sy 5w SORUE s WNPAC TR H B 4 VT T i S DA rg KRR K 22, 36 [ L 5 KRR BE K AR 2 .
F A A WNPAC — B 7E 10 A2 5,68 AP R P —HE N e w S e, I h R EE B KA By +—+7
Oy A 85 H BEK R W RS R E B

KW : ORI BB R PG 6K P R R (WNPAC)

FE 452K S Pi61,P468 X ARER: A DOI: 10.7519/j. issn. 1000-0526. 2025. 041601

Impact of Early and Late Onset of El Nino

on Summer Precipitation in China

LUO Liansheng'? WANG Xuyjia® CHENG Zhi* LIU Junjie'! XU Min!
1 Anhui Climate Center, Hefei 230031

2 Anhui Key Laboratory of Atmospheric Science and Satellite Remote Sensing, Hefei 230031

Abstract: Based on the monthly precipitation of 643 stations in China, NCAR/NCEP reanalysis data and
NOAA ERSST sea surface temperature (SST) data from 1961 to 2023, the impacts of early and late onset
of El Nifio on summer precipitation in China are analyzed. The results are as follows. Westerly wind
anomalies in the equatorial West-Central Pacific are more pronounced in June— August of years with early
El Nifo onset than in years with late EI Nifio onset, resulting in a more obvious warming of SST in the
equatorial East-Central Pacific in earlier onset years, and the SST in this period continues to rise. How-
ever, the positive anomaly of SST in the equatorial East-Central Pacific in the later onset years of El Nino
is not obvious and changes slowly. There are obvious differences in summer precipitation in central and

eastern China between the El Nifio earlier and the El Nifio later onset years, especially in July and August. In
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the El Nifo earlier onset years, the Western North Pacific anomalous anticyclone (WNPAC) generally ap-
pears around August, the summer precipitation in central and eastern China is distributed in the “—+—"
pattern from south to north, with more precipitation than normal in Jianghuai Region, and less precipita-
tion than normal in other areas. In June, the West Pacific has an abnormal cyclone and the precipitation in
most of China’s central and eastern parts is less than normal. In July, the abnormal cyclone in the West
Pacific retreats southward significantly, the precipitation in most parts of the Jiangnan, Northwest and
North China continues to be less than normal. And the abnormal anticyclone to the east of Japan signifi-
cantly extends westward and develops southward, which makes the southeast coastal areas of China turn to
be dominated by abnormal southerly winds, leading to excessive precipitation along the southern China
coast and in Jianghuai Basin. In August, the cyclone in the Northwest Pacific turns into an anomalous anti-
cyclone and WNPAC begins to appear, so the precipitation over the middle and lower reaches of the Yang-
tze River and most parts of its south is more than normal, while the precipitation in most parts of northern
China is less than normal. In the later onset years of El Nino, WNPAC usually appears in October or
later, and the West Pacific has an abnormal cyclone from June to August. The summer precipitation in the

central and eastern regions of China is distributed in the “+ — +” pattern from south to north, and the

precipitation anomaly persistence characteristics of each month are obvious.

Key words: El Nifio, summer precipitation, Western North Pacific anomalous anticyclone (WNPAC)
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Fig. 1

The (a, b) June, (c, d) July and (e, {) August SSTA (colored) and (a, c, e) 850 hPa wind field difference

(wind vector) in (a, c, e) earlier and (b, d, f) later years of El Nifio onset from 1961 to 2023
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Fig. 5 Composite graphs of 850 hPa wind anomalies in June, July and
August of El Nifio years from 1961 to 2023

(a, ¢, e) earlier onset years, (b, d, f) later onset years,

(g—1) difference between earlier years and later years

il AE N B K A 2D PR B 2R 8 1 B e A R
R FEEEFAET 78 F I AR g U i R
A WNPAC J& 75 H 3.

Zhang R H et al (1996; 2017) 15§ A K &
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KA GA P E KPR S . LR IETHE KRR
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H et al,1996) ., ASCHEA T A LIRS T iH 3
AEFNAL AR WNPAC Fa B B i 1y (3% 2D,
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8 H M HZHL. 74 2 M BAE 9 H M 10 5
13 IR ECMe 4R b A7 11 48 WNPAC B 3 7E 9 H
MHZE.BA 94ERBAE 10 H LHDE. JexRe
TG B AR WNPAC fe B B0 [E) 5 8 B [

(1996) fil Zhang R H et al(1996) B 5¢ 45 16 #H — 3%,
AFF IR A WNPAC Sz i 3BT 8] L 9 03 2%
MR AR E R, JE/R e il IF 6 7 1 4F WNPAC
BB (] AN [ AT 8 A 325 ok o [ A 90 5 2 e 7K 22 e 114 i
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&2 1961—2023 FERBIEFHREEN
RIEE WNPAC REH AR E R #
Table 2 The earliest month for the stable occurrence of
WNPAC in years with early and late onset
of El Nino from 1961 to 2023

TF i . 1 A AE My WNPAC H 3L
gy FLAE 1965 7
1972 8
1982 8
1991 5
1997 9
2002 8
2023 10
B A 1963 7
1968 10
1976 10
1977 10
1979 12
1986 10
1994 11
2004 9
2006 9
2009 12
2014 8
2018 10
2019 10

6  ZEie e

FIF 1961—2023 4FHr [ 643 S ubigd H BEKE .
NCAR/NCEP F 4 #f %% %} % H 850 hPa K 1.
NOAA ERSST % H SST %k, 2+ #7 T B /R JE i FF
by LB T v [ R OK RS L AR BN 4598 .
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BAE 6 H Z A0 E Ju /R e i P a7, B AE 6 H
e 22 J5 W) 5 O JE IR Je i T T 45 e

(D JE/R e T IR B RAE 6—8 H AR i K
TSR VS KB 5 T R 8 i T LR B M A T IR A
HAERE R AR K7 SST Wi 8.6 A
Nino3. 4 8% 23k 0. 78 C,7—8 H ¥z EF. FF ik
B AE IR IE AR R F-VE SST M A B & H Ok 2
%,
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B A5 VE T A A [F] 28 AL IR JE i 440 ) v
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