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The interannual variation of convection over Maritime
Continent during the boreal spring and the possible effects

of tropical SST

Dong Xinyu, Shi Xiaohui *, Wen Min
State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081

Abstract The seasonal transition of the convection (STC) in the Maritime Continent during the boreal spring is
closely linked with the onset and advance of the Asian summer monsoon, but its interannual variation and impact
factors are still poorly understood. In this paper, based on the climatic characteristics of seasonal transition in the
Maritime Continent, indices of convection activity and circulation indicating key points during the process of
seasonal transition are defined to analyze the interannual variation of STC in the Maritime Continent, and explore
the possible effects of sea surface temperature anomalies (SSTA) in the tropics. The results show that the interannual
variations of STC in the Maritime Continent and the evolution of atmospheric circulation over the surrounding areas
are basically synchronous, which is mainly regulated by the El Nifio—South Oscillation (ENSO). Besides, the SSTA
in the eastern tropical Indian Ocean independent of ENSO could stimulate anomalous local atmospheric circulation
and thus lead to the convective anomalies in MC to a certain extent.
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VPR R AL T A 3R K IIBR KX, PE R TR ENFEVRREM,  FHAR 22 B U5 AR LA,
WEREAS AT . MBS % . B RERERE T BN REVEA PG K T, SUERE T IEINATUCPEN, 4Bk
XFIRRIEIR B 2 —, WO IMRAR T AUR A E 2N (Ramage, 1968). 1E£
[ 13 B % K% Chidong Zhang #4% 1 H A - HhER R A 7T T Kunio Yoneyama 45 (1A%
BFT, BFERELENT 15 AN EZ X S E S 7 R4 (Years of the Maritime
Continent, f&iFR YMC) FERFRAMIRTIR TR, H 322 H bRafi 2 (2 xhifg v Kb X 2 R
FERIOR AR A S A EREE A R B, R % RIS A B s 2 — (Yoneyama and
Zhang, 2020).

VPR R X L5 B0 A2 Walker FRULAT fE Hh Hadley PRI 3 B2 G 2, TRRHALIE 371 K
MR B KIS BERL . B4 T B I E R T Walker PRRANRIHE Hadley 389 _ETH (Yang et al,
2019 o VPRl XoF L35 SRR IR0 T A RT3 12 B2 T, fEmi v v J2 KSR 5 (Neale
and Slingo, 2003; Shibagaki et al., 2006; Qian, 2008; Wu and Hsu, 2009), 57 5|#2 /& Hadley
W Sw, SRt 25 EEHIX (Zhou and Wang, 2006; JEIE 7 A& 4, 2008), R R N
M A BRSSP AN AT B R AL ) AR A ROk YE (Ramage, 1968; Simpson et al.,
1993; Neale and Slingo, 2003; Dong and Wang, 2022),

VP DR P 1t DX 0T 0 7% 2l B AT A T AR A0 B4 o R4 AR B RO 1) 22 I (1) RUPEE A8 A R AIE

(Chang et al., 2004a; Yang et al., 20190, Hrr, 53F3H1ZXUE 3% UIAH S 2 2545 1t e 46

SORHRAT I KRG bR s (i f— BRI E S RN E A — (855, 1996;
Wu and Zhang, 1998; Qian and Yang, 2000; Liu et al., 2002; Wang and LinHo, 2002; Zhang et al.,
2002; Tao and Zhang, 2004). JbBREZ:, UFER MR O B 7RIE DU Bk 28 7 PG IF:
WP R 1) AR AR e R DX 2R 0 () T BEARFAE (T <745, 1996; He et all,
2006a). 4 FH IR TG AL 0 ARG F R g e i B, X R AR
K, AE A3 A6 BRE Ay i s B S TE d IRy b s e, s R ) AR AL AN PG AL AN T )
ek, Jen SRS RAENEZ RIS (Heetal., 2006a, 2006b), Kk, #FHZEPE KR
KL A 2 R 40 5 O B 2 XA ST A R AP B VIR R

VPRIt 0 I 20 S B K B 3 AR bR AL, R B2 3 JE /R JE 1E—FG /7 53l (ENSO)
K],  H ENSO X HAEFR R ERm Z L EARFR 5 (Dong et al., 2021). —#&iA A, El
Nifio 4, W RFHIX ARG BEK />, 1 La Nifia fEXER . K% (Aldrian
and Susanto, 2003; Chang et al., 2004b; Kubota etal.,2011). WA IEH, AFEZEAH ENSO
A ChERRLL ZRERRY) XX B K S 8 O3 AR B S AR AE 22 5, T HASRIBE A5 B 45 2R
HARHMF (Kao and Yu, 2009; Feng et al., 2010; Salimun et al., 2014; As-syakur et al., 2016;



Wang et al., 2018) FHILAT WL, ENSO ] il il e R Bifi 1 X 6 i i sh ik 75 it — W 55
F34h, ENSO SRR ) 5 i th A LLE X R B /K S E AN R 2R 1 0 A 22 57 b e
AbEERAZE, SRR /K R TRV KB I AR PR T e R IR Al i), TEAL P BRE 2, IR
i o JAURH 27K 6 ENSO Fém B2 U2 45 X — 5] (Zhang et al., 2016; Yang et al., 2019) .

B 7 ENSO S, AT R 0 B 2 3o i A At 2 B I iy KBt X RPIAT G ) ( Saji et
al., 1999; Ashok et al., 2003; Hamada et al., 2012; As—syakur etal., 2014). EJEE M7 (10D)
R R E N EEES, —REIEICERRE KT, HY5 ENSO HMAHYILR
(Sajietal., 1999). 10D X KRG It XM E S I SE MR AE LB BRE R U T ., AEA TR
59, HFZH 55 (As-syakuretal.,2014), [K 10D 52 %] ENSO K& E 50, S e 5 Kk
X ARG SN I RAH 2Tk, AL, Leeetal (2022) $H T 55 —Fh S WebAHy 48 5 BN
MR 1155, Java—Sumatra Nino/Nina (JSND. HLHF5%& M, JISN JLF-A%2 ENSO 15
SR, 5 ENSO JE[RIFZM . AR n] DB R ma R KB AR S R K& Bl . Zhu et al
(2022) KWt FiTE H, Java B R MIAF7EE AL T ENSO (5 ZRIEHE S A, Al IR ZE
R [ 5 = A1 A ZR B K = HE BRI RS

gr BRI, G BRAR UG KR X B 1 2R e 5 I B 2R XU R R A )
KF, AR 32 25 78 P B FE PR AN  SE s i AR E k248 . HiT 24K
W B A B IR, X TR R S I b, [ X Lt U 2 R
AR T 2347 P35 (RO 37 o VP K B IR AE 2 2 T K B A (R 2B T MRS 3 (1] 4008 55, 1996)
AR, BRI AR R X AT R AR ? XA R B AR S
] 52 B RHA RIS 0 TR RE TR 1) 2 K AR SOOI M B e i, AR SO AR Ve K o it 2
TR ERHE, © AR RS R AR AESR AR, I 2 BT 8 2R K B IR 2 21
FE R AERR AR AR, FFRER I AT ML DX R S AR T B B R LML

2 BRI
2.1 BeRt

AR ISR E A (1) W REER AR H L (ECMWED 32 ] ERAS 704
%kl (Hersbachetal., 20200, ELHESE I XGHE . AHXHR AN B m 5, WREEER, KFor
HER A 0.25°%0.25°, F#H https://cds.climate.copernicus.eu/cdsapp#!/home; (2) & E K
AR AE R (NOAA) B H . B H MM ST (Outgoing Longwave Radiation, OLR),
T # H https://www.psl.noaa.gov/data/gridded/data.olrcdr.interp.html , == [8] 73 # K 7 7]~
2.5°%2.5°, 1°x1°. DA EBORMEIN A EES Oy 43 45, RIAN 1979 4F 1 H 2 2021 4 12 H. &
SCHR A BN TS 43 AP A, BEP R A AR BMEN 2 E . F4h, RS
A FH BRSPS S T T R BR M S A FE

NfiSE ENSO Fiff, ASGEMEH T NOAA SARTM fhty R AR KIIZ A Nifio 3.4 5%
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(Huangetal.,2017), E Nifio 3.4 [X (5°N-5°S, 120°-170°W) & H iR %, Tk R:

https://origin.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/detrend.nino34.ascii.txt

2.2 Mg KE B v

B, HEPE KRR E SONZRIETE A CTPE 10°S-10°N Z [ X3, 5 B4 TR G 7.
B EE JE VG S0 K LR ) S U5 AR EE (Ramage, 1968). UT4ER, 7243 B e Kb 246 i
TR By FERRTERE R . B PO A By LN B S AR 2 By IS A [E R i X — R AR
R X, (F58%,2016), JEHETY BN 90°~150°E, 10°S—20°N (YFILAIEJK 5, 2017; Zhu
etal, 2022), [FII 605 BN JE JE VH L AT & T 2EE 7 1 5C T ARER BRI X3 (95°-145°E, 10°
S—10°N) FRAMEFE RS AZ O X I8 (PR IR 55, 2017), JEAKT BT Ramage (1968) &
SRR KB o 2% R BN KRR AE R A— B AR sh B w8, 4 7 ReTE e %
H SRR R KBt R A R AR AT, AR ST R RERE R KR 52 SO 90°—150°E,  10°S-20
ON X (B 1 PO ERTRD . BhAh, B O-OFR R I B RIS IR T IR <K
WM, B/AKZETRE RN, iR AR BN Ak AL FE A )
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Fig. 1 Schematic diagram of the Maritime Continent (the red box) and the Asian-Australian "land bridge". O-@

show the main peninsulas and islands of the Asian-Australian "land bridge"
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3.1 AL BRFE T A i X XS SRR

PR KR B REG RGN, 3 0 (H2a), ZHISHIERN, SHRAI TSR,
B PE TG RE LN T DA 05 b T s O o (AR, AR O3 i 1)
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W BN R VERPIEA AR O o BER FRIE 35 ) R R AR SR
&I AL BR A TR R IR RFAE -

5 3 HAHLL, 4 e QR R 3 AR A R SRR T O AE IR T 1 S B e s B T
FRiE AL, OLRAKT 240 W m2 FMICEL X VAP “ KRl ” [l db B 2 100N, 17 Hifth 505
s ER A TS (B 2b). 4 A5 3 H OLR ZEHE (K 2e) THiFEMiHL bt H iX —47
o FETRTENE B B, IEREEX AL LF 5REFAT, PLBK SR DT 2 Bk 5
E75. 850hPa FREIR, F50 12 LADGFF4A H B 1) Ak AR A DA K PR RV, BRAR DA
1510gpm s WAL ERE R R e R B R R B R, (EHFRKIE R E

1), PR BRI Z TG AP ARG R E (LA fRIFRPE KR & PEAE ], Ad OLR
EHOHEBART AREHM, b EOEHEHE THRIES), 5 Heetal. (2006a) Il FZ %7K
132N R BN 4 H T ) IR R BRI 25 AR — 3

5 H, AbEERERH & i A OLR s (B iy # A0 IR W, s ivA MR« RBidy” ik
HEE, FR IS R R AR p R R ), X OLR KT 240 Wm? (] 2¢). A
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HEEH.
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Fig. 2 (a)~(d) The climatic monthly OLR (shading, units: W m2), geopotential height (contours, units: gpm) and
wind in 850hPa (vectors, units: m s™!) over the Maritime Continent and surrounding areas during March—June. The
thick yellow dashed line denotes the ridge of subtropical high and the blue box indicates the region of the Maritime
Continent; (e)—(g) The monthly tendencies of climatic OLR (units: W m) during March—June. Only the values in
vigorous convection area (OLR<240 W m) are shown and the red box indicates the region of the Maritime

Continent
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Fig. 3 (a) Climatic daily OLR over Sumatra. The solid curve is for northern Sumatra (NSI, 95°-100°E, 0°-5°N) and
the dashed curve is for southern Sumatra (SSI, 100°-105°E, 5°S—0°); the thin curve is the original series, and the
thick curve is the seasonal cycle expressed as a 1-4 wave Fourier harmonic function; (b) same as (a), but for Indo-
China Peninsula (ICP); (c) Climatic monthly OLR (units: W m ) for northern Sumatra (OLRns), ICP (OLRicp), and
the South China Sea (OLRscs), the 850hPa zonal winds (units: m s™!) of the northern tropical Indian Ocean (U850110)

and the South China Sea (U850scs), and the 850hPa relative vorticity in the Bay of Bengal (£850808, units: 10 1)



4 BEFERFNREFTRRERZKN—Z

MR EIRSE S, THE T 19792021 S HIBERHESRRR, B 4 45 T & fabn i T
[ PR AR Ot . IR AT LR 21, 3 WP R IR PR BN — 2 (A, 534h 34
AR bR MR 5 XA b S R AR AL, BIPRRAIAAR (e 342 — B0, Rl 3 5
BRIFII RS . 7 BRI, U850scs 5 H RN FRAFAE R 77 S AR S A1 00, ELA,
R EHY5 OLRscs HIRIAARM IR RAEON IR . SARSE, o5 T ML fmes (55
I, PG BT RE PG AR5 (95D, Jr IR pE = By A B oR (55), A AT ERGHT R e
INBLIE IR (4ERF), FEEERXTRATE KW (330, RIRGHEEFN MR (55).

OLR\s
————— OLRp
OLRgcs

U850

U850¢cs

o (850508

U (m/s) & £ (10°%™)
Hl\l\\W\\H‘\\HM\\I‘H\
L ° 3 38 38
OLR (W/m?)

)
S

[}
S

ERRNENRERERERENERERE (\ \
v o

N \ ©
S & & ) ) D ) &
RO Cb ,3: PN N N

o
year
B 4 19792021 4 A TR A B e i RE rh ot KBt AL S AR SRR T RFAE I8 B B T AR AR 1

Fig. 4 Interannual variations on the anomalies of indices for the convection over the Maritime Continent and related

circulation in the transition process from winter to summer during 1979-2021
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e, JEFR IR AR A B A% o WHe] SRAIE R 2 XU PR R R S i — B DR @ rh [ 23 1
FESCIER MR 22 B0 FERRAE BB FR A DR M R R R e A1k, £ BRI
FEPRAE B R U RIS TRV A s b s tR D 3, 8 E R AT R/ AL g 1 52 2 RAE B AR AL R 5%
HARVR, BB RIRAWT

R 1. 19792021 Fig3¥ KBl xR B BAFHEfRR IR Z B AKX REC
Table 1 Correlation coefficients between the indices characterizing the convection transition process over

the Maritime Continent during 1979-2021"

OLR~s U850Tt10 OLRcp (850808 OLRscs U850scs
OLR~s -0.5880 0.5627 -0.3993 0.2315 -0.0353
U850t10 -0.7370 0.6270 -0.3995 0.0485
OLRicp -0.6522 0.5054 -0.2012
(850808 \ -0.4811 0.0939
OLRscs -0.5880
U850scs

10.05=0.301 10.01=0.389 10.001=0.484

* EHERREL 001 BEMRR, KEAPRTET 0001 BEMEK.

5 ENSO E4[i#1E A

JE/R e wi—R /7 ¥ 5 (ENSO) & Uik R4 P iR N B2 MERRERE S, REPAHMINA
ENSO 2 5 Wi 1 925 R B A8 26 (1) 2 B2 TR 38 (B R4, 20035 Wuetal., 2003; Lietal., 2017;
Zhangetal.,2017). NERE T RZETiHEH ] ENSO AT RERS M, [A]RHFAIE ENSO FHAEHIF;
SR, ARSCRFIABZEH Nifo3.4 #5841, X 4 A, 5 HigiRR% (SSTA) i 2 [SSTA[>0.5C
NZETHAR A (LaNifia). BE (EINifio) HFFRIFRAE, Phikih 1979-2021 418 BTG 2
THARIT I ENSO AR A4, FFFIBT 45 H T AR ) SSTA FIl 6 MRFAEFR bR IE T

(£ 2.

MF2 FTLAA R E i, SRR /E EINifio fE ¥/ A IE SR, Bk U8S0scs 7E 2019 47y
IESHEAS, HREEI AR La Nifa MR, SigAs B AR, R
PRREI NIESH, FU U8SOscs A 3 B T H 77, KRR K SHMAT ENSO FF
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FIm S AFAEE BRI EVE . S 17, BARG TUR B A TR I A7 A — LA A AN — 3L
HIf oL, (BRI IAEZE ENSO S XA R xoh i 2 15 e B A L Ay B 23 WU L 78
M PR B A BT A EPEE . B EINifo 4, J51 1 MEAL B RHRANEER,  #vits IR FE DY
DRI Pl 555, 32 1T Rl e B X YA AR B A, R v T W AR G, NS A eSS, e
W 2 XA B SR SS: 5 AR, fE LaNifa 5, &8 XEIRHAABONIER, #4
Hy B REVE VU KR F N A ok, B i W R o, R i S U S s 5 P i o

% 2 EI Niiio ££f01 La Nifia £ Nifio 3.4 X8R % ¥ fIiE ¥ KB RG0S RIS I8 AREE T
Table 2 The anomalies of Nifio 3.4 SST and indices characterizing convection transition process over the

Maritime Continent for EI Nifio and La Nifia years

SSTA SSTA
w’E @l ag 5 A OLRns U8501i0 OLRicr (850808 OLRscs US850scs
°C W m? ms! W m? 10%!  Wm? ms!
1983 1.2 1.2 16.73 -2.05 18.13 -3.50 20.86 -0.83
1987 0.8 0.9 6.13 -2.12 5.84 -3.95 11.08 -0.15
1992 1.3 1.2 8.25 -1.33 16.01 -1.44 4.92 -0.10
E} 1993 0.7 0.9 0.53 -0.91 3.83 -2.87 15.66 -1.10
Nino 1998 0.9 0.7 20.99 -3.31 16.18 -1.07 4.39 -0.92
2015 0.7 0.9 -2.98 -0.87 9.91 -0.48 19.19 -0.21
2019 0.6 0.6 2.26 -0.80 6.00 -2.23 -0.07 0.73
1985 -0.9 -0.8 -10.71 2.38 -0.39 0.43 -8.97 2.22

1989  -0.8 -0.6 0.69 1.10 10.07 2.23 -0.06 -1.15
La 1999 -1.0 -1.0  -10.02 6.30 -29.20 6.42 -4.23 -0.14
Nifia 2000 -0.8 -0.7 -8.39 4.24 -21.27 1.13 -6.81 -0.44
2008 -1.0 -0.8 -8.90 1.24 -16.30 2.60 -1.80 0.54
2011 -0.8 -0.5 6.30 1.39 -6.27 0.36 -5.24 0.38

* Pl ROR S ERRE A

H AT —MIN ENSO A5 S 5 25 JX PR 2 ) = 8 de A s R R BRI R
LEY, T S PRI A R 9 v i e 5 | D PR O AL i ) (Wang et al., 2000; Wang et al.,
2001). #R#EF 2 F %1 H K ElNifio 41 La Nifia 4, K 4-5 F°F-¥J OLR F1 850hPa X373 5
BEAT ARG RS A i A (B 5D mTLUK L, ElNifio 4R (v KR OLR &3 IE
S X, BIRHAR S RSS, FRTE AR KT RS R B E T A ) ik iR o PRI K
et e SRS AN A FH AU, 7150 i 2R ST AN Y B B BE PR AR, Inkerpre i T
FRIE PO o B RN R BER A ATl AT b2 S 3 1 SR T X, A G
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FERN R B W 2R A, FEAE S AR AN o Nz VS 240 N S 8 SRR, T R A TR Z IR
EUX, XA R A& (B Sa). LaNifia SRS HIZEAR 5 ElNifo 4FEAH
S KRG OLR W34 7 X, R 25 s, X A0S 28 i 55 X 3k 32 BT T 7R oK
SPRERNEET B EIREFE, DRI R AR, e TSR S T, TR IE o AR
FT B ED BV VIR o RTE FRORSTE B2 i 2R X, BT A6 B E Y 0 R il 240k e
K], MEERE M Snhr o Jw SRR, KR TR RS X, Xt
M Z X I s RS S) (B] 5b).
(a) El Nifio T

30°E 60°E 90°E 120°E 150°E 180° 150°W 120°W 90°W
o~ 3
(b) La Nina ‘

30°E 60°E 90°E 120°E 150°E 180° 150°W 120°W 90°W

I \ \ \ \
-25 -20 -15 -10 -5 0 5 10 15 20

Bl 5 EINifio ¢ (a) Ml La Nifia 4 (b) & 4-5 H-F¥ OLR (1%, #fi: Wm?, 45 HIEN 0.05 B3
PERZIR IR 5 ) Je 850hPa A (R, HAL: mst, BEMEMSFRRED 0.05 BEFERLR) K57 5
A, IREOAHEZY OLR BEFERE, T HE e KRt X

Fig. 5 Anomalies of OLR (shading, units: W m, only the sections that pass the 0.05 significance test are shown)
and 850hPa wind (vector, units: m s”!, black bolded sections indicate that it passes the 0.05 significance test) during
April-May composed for the El Nifio years (a) and the La Nifia years (b) respectively, and the dark blue contour is

the zero line of OLR anomaly, the red box indicates the region of the Maritime continent

23 EFTIR, ENSO FA1X ML #AT B 2= X 3L A Ao i sh AR R i 2= 19 e e B
AR AR 32 R R W R AT ¥ SR A IR DX b 27 A S U TR e A
UL o BEANRF I R o 021 e M A B2 2 AU ST I A XT ENSO i B B W Sk
B El Nifio (La Nifia) £, JR[IZE LS (), HrIbEnERErTXmES (580
TR B LSS (98D, BIRGH E RIRTRE (5FL), Rl XA e U U R
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6 32T ENSO HyHvy 4R B B ig IR 57 W 5 M

FFAm MR 2 3B AT A3, ENSO S0 #vry At B P2 78 XUR i DNz TR e e 2 P S M e
Farg i), B U850mo 1 (850808 7E ElNifio 4F- 1 La Nifia 4 [¥) 755 #8—%}, {1 OLRxs Fl OLRicp
WHRFSA-BUNER (R 2 PR, ik, ATULYCHETE T, ENSO F{t
FEHIFPRFLR TR0 E B, A R Kt o AL 2l B S 20 2 I S — 5 AR 2 1, e
1989 FIAHFIR, HARZ SSTA 53] - 0.8°C, & La Nifia 45, {H OLRxs 1 OLRicp ¥J M 1E
18, U] 4 AO511VERE B ACHA 4-5 7 Beb g S e gs, o2 OLRic HId 10 W
2, 5H'E LaNifa SIS SAAEN R 2R . AT —RRBRER, (R IR 7% A 5 &
FEHCR B S B PR T AL AL B 5 R B 2 TR A7AE R T RE R AR

M 1989 £ 4-5 J] OLR FHHIZEH 04 & (& 6), T2 1989 £ OLRcp fi i 1 J5 ]
FERF R 4 AR AL A B30 OLR 154, 5 La Nifia S5 K Ftx it i ik
R A, WHGEE 2 LB U8 LaNifia 47, B 1985, 1999, 2000. 2008. 2011. 2021

4 A RIFHRAIAREAT G, 15 1989 AT b, PA T B IR 5 ] BE AT L EE

T

20°N

. D v - .
20°S L Y !
T T T
150°W 120°W 90°W

g

Bl 6 1989 4 4-5 J] OLR R M= (M 045 CHAz: Wm2), BETTHEAME KR X

() 4 H; ()5 H
Fig. 6 Spatial distribution of monthly OLR anomalies in April-May 1989 (units: W m2), and the black box indicates
the region of the Maritime Continent

(a) April; (b) May
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7 gt T 1989 4F 4 iSRS 5 MM La Nifa F& R SIXS . ATAIE ]
1989 £ 4 AR (K 7a) SAK LRI T La Nifia B¥HR S AGRFAE, Bl JREHARK
SRR EDBE AR 1, UL fiE (&1 7b). (HPE Z A RIFE—E 2R, W2
B3 (B 7¢) ERTEURDL, 1989 4 4, MoRE AR PRI KRR AL, Ko
SRR I La Nifia (K, R WM La Nina SH0F (50 LR, T #AVHT 28 B EE 7 U
AR W B T IEZE M8, AR e, RSP E  (RRR AT A2 A — B A2 L
B 7a. ¢ IR, 1989 4 4 R = K 2R 74 9 00 £ e A b A AR i O 25 F e 5 4 A g
M La Nifia 0 2 A1, (5 AR = By i 0 M-S0 SR D4 2= & 4 0] F) A A BT SE 3 281 T i T 40
X A VR A0 2 i v Y o R 2 I R AR A AN — BRI LT BE T AN R R 24 0
TSI EE R T

(a) 1989

= -
30°E 60°E 90°E 120°E 150°E 180° 150°W 120°W 90°W
(b) La Nina
20°N - ‘/
4 \/ - \ =
EQ - - V3 |
V- .
n . ‘
20°S - ) :
T T T T T T T \J T T T T T T T T T T T T T T T
30°E 60°E 90°E 120°E 150°E 180° 150°W 120°W 90°W

(c) 1989-La Nina

EQ -
20°S
30°E 60°E 90°E 120°E 150°E 180° 150°W 120°W 90°W
| A
5 4 3 -2 4 05 0 05 1 2 3 4 5

Kl 74 AigiRRwma e (AL °C), HREATTHE g KRt X
(a) 1989 £F; (b) J7 La Nida 4F; (¢) 1989 4F-La Nifia 4 [ 221
Fig. 7 Contrast of the anomalies of sea surface temperature (SST) in April (units: “C), and the black box indicates
MC
(a) 1989; (b) Typical La Nifia Years; (c) the difference of 1989- Typical La Nifla Years

1989 4 4 RIS MR La Nida SEAHLE, AFEARRRIZE R . Hhpg 1 & B A 26 2 v
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(10°20°N) “PHIMA M EESFHEHR (K 8a) on, FH ETHEZFEHIAE 150°E-
150°W YR b, B SRR T2 DAASHEIR i e ) X3 (8T 70, A Rg o i I X, 90°-120°E
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(a) 1989 45 (b) HM La Nifia 45 (c) 1989 4-La Nifia 4 [{) 2 {H
Fig. 8 Contrast of vertical circulation anomalies averaged over 10°—20°N in April. The pink / blue shading indicates
the anomalous upward / downward motion with vertical velocities higher than 1 X 10-2Pa s! respectively (the vertical
velocity is magnified by 100 times for matching the magnitude of horizontal speed), and the red box shows the
longitude of ICP (95°-105°E)
(a) 1989; (b) Typical La Nifia Year; (c) the difference of 1989- Typical La Nifia Year

5 HEARZE 850nPa KA IIK S HEH L (B 9) FTLAES], 7F 1989 4, gt
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IR UK ML VR O S U S AR, 32 25 e g i (&1 9a), AR5
K S LaNifia 45 TS OUWAE, AR5 - Bl - AR — oy Uie e
WIAER] (9b), XS A S S AHULEC . ARJZ 7 8 AP PRI 701 5 5 T
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BRE e 7 AR AR -
(a) 1989

: /2
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(b) La Nina

o> 2
T
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K94 A 850hPa 5% X7 XL (FAL: msT)
(a) 1989 4F; (b) 47 La Nina 4
Fig. 9 Contrast of anomalous winds at 850hPa in April (units: m s

(a) 1989; (b) Typical La Niila Year
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LePERIATT%, XF 1979 42021 S/ 4 AR OLR BFRET 1 %Fk ENSO sZmif ik
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Bl 10 (a) 1979-2021 4F 4 o Eg 15 X 4P 1 OLR BEF2:fk ENSO 520 f5 SR AR R R 8 (I 4a
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Fig.10 (a) The correlation coefficients between the regional mean OLR anomaly on ICP that removed the influence
of ENSO and the SST in April over 1979-2021 (only the sections that passed the 0.05 significance test are shown).
The black box indicates the significant correlation area in the tropical eastern Indian Ocean (ETIO), and the blue
line represents oblique section from ETIO to ICP; (b) The vertical circulation along the oblique section from ETIO
to ICP regressed against the regional mean SST of the box in (a) after removed the influence of ENSO, and

shading indicates that it passes the 0.05 significance test

RGBT R SRR N AT AR B0 JSE VR L S 5 TV R L, K ST 0 R 8 M [ ) 2 Bk
ENSO S0 J& 13 BV PR R E A OGIX (70°-103°E, 7°S-10°N, [ 10a 7 HERT Bl X 450
DX BT BRI EE T 7 51 L, R T B AR B EE P 2 BRI (10°S, 70°E — 20° N,
105° E, K 10a Rt EL ) MREIEEEAGR (B 10b), ATLUSREME S, i RED
JEE PR O 2 2 UK HH P R —ZR A I ) e e BN, BDREVE B R ETHROR, mE A
Az, PR BRI YRS, K R BRI R R .

% 3 3F ENSO i RENEFBRSESE

Table 3 High SST years in the ETIO during non-ENSO years
Sy 1982 1988 1991 2002 2003 2004 2010 2020
SSTA 1.5 09 1.0 14 1.1 1.4 1.8 09
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Fig.11 Anomalies of (a) SST anomalies (only the sections that passed the 0.05 significance test are shown, and the
black box is the significant correlation area in the ETIO); (b) The vertical circulation along the oblique section
from ETIO to ICP (the pink / blue shading indicates that upward / downward vertical velocities anomalies passed

the 0.05 significance test) in April composed for high SST years in the ETIO during non—-ENSO years

2 LTI, B AR B BE PR IR R UK (M TR B RE I 1989 4F 4 F G AR ENE VR
WS R RS LN R TUUES), OLR MEFNEMEMER S, H5IEE
MTFIIENE R v CRIPR IS) MR AR AR T ENSO M57, H. 1989 474 JS Nifio
4, IS HEIR A H ARG, ATHES SRR RIS 4-6 HRIBEK IR TSR (Lee etal, 2022)
WHEAARTF . Bk, 76 ENSO Fo0Xoh g A Xoh AT 15 s R ) 1 b DX BRI A () 4 AR
PGS B E A B RTE 5O RER AR A 2R BB VIR 7 o A v R IUR SR i) 57
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