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Abstract: Based on the monthly rainfall of 643 stations in China, NCEP reanalysis data
and NOAA ERSST sea surface temperature (SST) data from 1961 to 2023, impacts of
early and late onset of El Nifio on summer precipitation in China are analyzed. The

results are as followed. Westerly wind anomalies in the equatorial west-central Pacific
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are more pronounced in June-August of years with early El Nifio onset than in years
with late El Nifio onset, resulting in a more obvious warming of SST in the equatorial
east-central Pacific in earlier onset years, the SST in the quarter continues to rise.
However, the positive anomaly of SST in the equatorial east-central Pacific Ocean in
the later onset years is not obvious and changes slowly. There is obvious differences in
summer precipitation in central and eastern China between the El Nifio earlier onset
years and the El Nifo later onset years, especially in July and August. In the El Nifio
earlier onset years, the Western North Pacific anticyclone (WNPAC) generally appears
around August, the summer precipitation in central and eastern China is distributed in
"-+-" from south to north, with more precipitation than normal in Jianghuai Region, and
less precipitation than normal in other areas. In June, the Western Pacific Ocean is an
abnormal cyclone, the precipitation in most of China’s central and eastern parts is less
than normal. In July, the abnormal cyclone in the Western Pacific Ocean retreats
southward significantly, the precipitation in regions of the Jiangnan, Northwest and
North China continues to be less than normal. And the abnormal anticyclone to the east
of Japan significantly extends westward and presses southward, the southeast coastal
areas of China turns to abnormal southerly winds, leading to precipitation along the
southern China coast, Jianghuai basin turn to more than normal. In August, Northwest
Pacific Ocean turns into an anomalous anticyclone, WNPAC begins to appear, the
precipitation over the middle and lower reaches of the Yangtze 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, WNPAC usually appears in October or later,
the Western Pacific Ocean has been an abnormal cyclone from June to August. The
summer precipitation in the central and eastern regions of China is distributed in "+-+"
from south to north, and the precipitation persistence characteristics of each month are
obvious.
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Table 1 Earlier and later years of El Niflo onset from 1961 to 2023
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1986 4= 8 H s
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2004 7 A 95
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2009 6 H g
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2018 9 A 95
2019 4F 11 A 55
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A i By — A S U, S v 0 i e = 17 P S 22 [ R RV I, R SR
T e U ZR AL i RV S T SR i P AL SR S U G 0 R 1B R AR
& FBULHERIS K2, A Fa i f AN H A m e & S U2 15 H B AT e 2
JE R JE VT UG e 5 B AT AT s Bt /K I S 22 S ) LR R R 5 e [ B D75 R AT
PARG R AR S2 AL Az, XN R R 2o 8 0 (I 510, PAEA P — BRI 57 S Ui
P, SO AR UM, B AL ORI R i S AR X, BT /R e
TFURE FARIX S X B K R 22, 1T PG AL ZR SR AR L [X 52 53 s e il AR S F 7K Al 2D o TR
SEJE /R JE W OT AR e P AE A M 4 1) 1 B2 R AE T 7—8 ) oP (B AR g I e 7t 5 i g XA

WNPAC & 75 H 3.
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Fig.5 Composite of 850 hPa wind anomalies in (a,b,g) June,(c,d,h) July and (e,f,i) August for El
Nifio years from 1961 to 2023
(a,c,e) earlier years of onset, (b,d,f) later years of onset, (g—1) difference between earlier years
and later years

Zhang etal (1996) Flgk AR (2017) WK, JL/RJEi#E#EE WNPAC 5200 4K
IR E KRR R . LR K B —IRAERKZ= HIE WNPAC GBAHRIE, 1996;
Zhang et al, 1996). AICEE [ &N /K B T AREC R AE R - WNPAC Fa e H I i
Ay (2, Hp 7 MIFEHE RS, 54 WNPAC B HHELE 8 A RILZ R, 54k 2
FHIE 9 AM 10 H 13 MHEEHESES, A 11 4 WNPAC HILE 9 A L )5, HA
9 FEHIAE 10 H KHLUG . JE/RJE TR WNPAC fi 5 LN (0] 5B 4R E - (1996)
H Zhang etal (1996) WFFLZ51RAH—F, (HIFUERE 4 WNPAC fg 5 HEI I [A) LU P o7 27 25 it
REWEF. JE/RJEHEFTIE T WNPAC H I [ AN [F) o) B it plc b B 2R3 5 2= [ K 22
SRR JER B IE IR B WNPAC — M HHIITE 8 AT, BJ7REMR AL 7 H TRk
ST N, SEOZMX B E MK Z . MR R IE 10 el f5, BTiE
WA IR RRIE BT X, Az X B D RIS, JE/R B IR IR AR
PSR — O AR DL L, FFORBING R S o FE — RS o B R AR B R SRV Al 5K
SRV SST e, 11 5 s Z b 52 M 4 BROX IR I A B8 - 1 fi i S 5 o b ATV
X RS E, AWTIEE WNPAC T .

2 19612023 FJE/RJE HTTAAH MBI F WNPAC A2 € i Bl H iy
Table 2 The earliest month for the stable occurrence of WNPAC in years with earlier

and later onset of El Nifio from 1961 to 2023

JEIR JB VT 46 WNPAC
Ay X
4= HA B s (1]
B 1965 7H
1972 8 H
1982 8 H
1991 5H
1997 9 H
2002 8 H
2023 10 A
AR 1963 7H
1968 10 A
1976 10 A
1977 10 A
1979 12 H
1986 10 H
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1994 11 H

2004 9H
2006 9H
2009 12 H
2014 8 H
2018 10 A
2019 10 A

6 ZHibAITIR

FIFH 1961—2023 41 [H 643 3% H /K& . NCAR/NCEP -4 Hi 5kHZ H 850 hPa X
. NOAAERSST i J] SST Bkl 7041 17 JE /R JE VAT 4G i s v [ 52 Z= oK i g2, 15 21
W4

(1) BUJE/R BT H HEE 6 il ja AR Jo/R JE ik B 5. RIE/RJE
WOTIR A MBI 6 HZATHE JL/REWITIRE R, WBE 6 H AHZ 5 MH z N e/R ek
THIGHG o

(2) JE/RJEEFFARELTAE 6—8 7RI rh i K SFi 57 1 XU Sk 5l T T /R Je W AR
WEEE, JTARHC AR 7RE TP 2 ATV SST 5 SV, 6 H Nifio3.4 51k 0.78°C, 7—8
S BTt T IR JRIE T 2R OKFi SST g AW H K R 918 .

(3) JE/RJE VAT A% 5 R A £ of I8z v [ o - 3 R R B KA R (M 22 5, Horh 7 AN
8 HZEFEWE. JU/RIEEITIRHCFAEH [E rh 28 50 =2 Z= R AK MR B b S e+ = o A1, 7L
WEMIX w2, FAbHBIX D> b 6 H JRE T AR BRI K /D 7 HHE R AT IE T
BEKE 2%, KILPAR . Wb fedbResefn b 8 H B+ 2 m i, KILP R
H LA w2, FEAbRtedbRrstin b 0% H b7 BoK R R 2 Kb R
IR 7K H PR Ve A W 2, B2 PR ) B R M R AR R 2 o TR JE T T AR S5 4 v [
2R E K S AR B AR SRS AR A, % H B KRR AR R 2

(4 Je/RJE IR WNPAC —RAE 8 HET/EHI. 6 HPHRFi s Ui,
AT A e A DLAG L X 52 S S U], o B v AR B Rk 2D s 7 H U
MR, HAS LR % AU R P g e, FRIE AR P Ui e g X, R v I
VLA K 2 8 VIR RSt — P RIR, VEILAR PR 58 RE,
WNPAC JFAG B, P 2 56 Dy o Ui, B AL URAERKIL T L&

(5) JE/RJBHEFFARE M4 WNPAC — B HBIZE 10 A2 J5. 6—8 AU PE—EN
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S AU, 32T AL AR AL RS K B o DL i B I (RS2, AT T il D e 3 X
KA 2 s UL AP R I 52 5 S U i ) N2 B 7K Al 2L s v BB 7 Ak T s AUl o 0 s g =i A
b e AU B O AL SRIE & DX, X SRR K 2 o JE 2R JE U TR AR AN AR 2 A
BN TEFRAET T—8 H [ 2R B il 5 i g XN WNPAC 2 75 H B

EAERE RS, AFERRC/REEFN t E R =K A 2252 R AR 0
7 JEIRJE Vi TT- 48 F A0k v [ 52 2= B /K 2R, 080 40 00 AN [F) 288 e 2R JE v T 46 I of
o 2 2R K IR . BRI, AS[RISERY B /R JE v 4R St b [ 2 2= oK s e 13 13— 20
TFROIF 40, hE B2k 2 B 2 MR R SL R, e siia Gk, R T e
IRJEVEBLSR AN, EDFEVE SST Xt v Bl B Z=pf /K A F Z 20 (Ding et al, 2020; FREEIESE, 2021;
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