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Abstract The propagation process and characteristics of tropical intraseasonal oscillation (TISO) in Indian Ocean
from 1985 to 2017 (from May to October) are investigated using high-resolution satellite data and reanalysis data.
There are three types of northward propagation of the TISO in Indian Ocean. The stable type: the convective signal
is originated from the south of the equator, in the Western Indian Ocean, then steadily propagates northward to the
Indian Peninsula. The attenuated type: it is similar to the stable type in the early stage, but attenuates rapidly after it
propagating northward to the Bay of Bengal. The enhanced type: there is no strong convective signal in the early
stage, about ten days later, the signal changes from the southern of the Indian Peninsula begin to intensify and
developed the Himalayas. During the northward propagation of TISO, convective anomalies are accompanied by
easterly shear anomalies, sea surface temperature (SST) anomalies and water vapor disturbances in the boundary
layer, which have different effects on the three types of propagation. The positive sea surface temperature anomalies
on the north side of convective events will promote the northward propagation of convection, playing a significant
role in both stable and attenuated equatorial propagation processes, but the positive SST anomalies is more significant
on the south side of the convective event in the enhanced type and inhibits the northward propagation of the
convective event. The easterly vertical shear mechanism provides a continuous impetus for the stable propagation of
the stable and enhanced types of events, with more significant effects later in the events. The disturbed water vapor
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in the boundary layer aggravates the instability of the atmosphere and induces the convection system to move

northward before and after the stable events, the early attenuation events and the occurrence of the enhanced events.

The research results can help improving the accuracy of predicting summer intraseasonal precipitation in Southeast

Asia.
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Fig. 2 Time-latitude plot of the observed anomalous OLR (a) and OLR anomalies reconstructed from the leading two
EOF modes (b) over equatorial Indian Ocean from May to October in 1986

40°N

Wi

20°N

0°1

20°S

T
—20 0 20

OLR/(W-m™)
L1 2R BRI B 26 T
B3 FREMEFRER, RRBEMEENEEES OLRRENSHRRE-SEH 5

Fig. 3 Composite time—latitude sections of observed OLR anomalies for stable, attenuated and
enhanced propagation types over equatorial Indian Ocean

573



R REEMABRFER) #5906 FH4M 202347 A

A2 21 DA, FRATTHE X — 88 e SO g s Al
2.2 AEIFEB I EERE TISO WESTE

X J2 - X5 A5 1A 2 A S W U R AL
FHHIEZ —, Wang SEBSHE ), 76 LRI 1 B 2= 2R K
REAANERT, RANELYAZSEBOEREES
AR Z AR B AR, IS E i B . TRy
B S AR X IAE 5 DAL, [R] s A Bl s R R A 17y
B B S Kt 2 1 R i DL 1) AR GE AT,
N A X P 35 #, F AE B OE a0 g kS i St
EERA o R RUTIE PR R X A AL AL R A T
1.

WE 4 FF7R, A BL0LR 22 18] /Y JR 18 B BE v
Hiy DX X 3 A AR Y R B, A 3 B AR S A
A=A SR R, AR RS SR IR T AR IE DL,
ENREVEPOHE, AR E A B S A 2 ok, HE
M 1) AU AT % 25 B0 R 5 U S s R Y A S AR
FERUAEARL, (HAEDRTE LAACAS S0k 55, 25 i bt
I R R 1 R TR ) A IR G B A A6
BFaE M Im JUALHE, K210 KRG, ®HifE 5 MENE
e B R IT 4R R, B 10°N 3k B e KR, It
RIBEZFSDRMLPKIRE . FE, 783 FpIsmm Xt
Tt AR AR, R B X B R UL I e
Xof Ui BT O ASCBE R I, XU S AV KU R, 6
PLALA R S

T SR AT LI 35 s v 5 17 DL i g o FRAT]
FH1200 hPa F1 850 hPa £ [n] AU AY 22 (B R T35 AR XU D) 2Z,
SERE S PR . BRE BERE RS S RZ A
WEMT SARRIIAE, A IE A A,
568 TR0 A% 1 5 1 2R D) 8 S DU TE 5 0 R A7 7
{H U AL 0 R P IR R M BUAR KD A %, IR
W EEAATEXT AL . Rk, FRATTHERT TS 52 AR K]
A Y T 6 G B IE R R B, 45 TISO Jb & 4
PRSI B 7)o

JRURE 3 9K Bl 14 7 o e s £l 3 B W A 3R T
BN AL AL o W R )E BAT 5 KA AR H
B3 Akt A, e HE SST AY i 1k AT RE X RS % B
A RBRAVEF, 1 3% R EE IE 58 52 R ], T
fEARZ RAATRE, A F T X306 2l F0 TR 5
Fu %5245 i, 78 TISO Ryt 1m 14 #& Br Be, SST HY1E 5
e AE AL A5 S X G Bh, AT BB o 2% R AR FHIR K
ERA, X TISO Ayt 1) ££ 4% EA 1E [ 5 -

TATEBF R FEHE-10 K, HE-5K. FOK

574

FEE 5 K 4B B, XFdb & 3% 35 4 1 SST =8
Wt AT 40 B, EIDRE PR IX 3 26 TISO ¥ IR 5+ ¥ (sea
surface temperature anomaly, SSTA)AY s} 53 7 A8 41 [&]
6 Fim o R BUAL % A i 6 i O FESE 10 Rk
RIL AL, 7738 X T 2 AR P s IR OE SR, 78
—5~5 K, IR IE S AR A 15 70 X o A,
T BRI O B R LA R o O DAL 3 = A AR
—10 RAFAE 5 80 H B 55 B IR AE S 7, JEFE ARk S
RIUEES, 550 K E LA X 0 H B IR 7 55,
JERFER 2 S K, T RA RS0 IR IE 58 14t
R il - 22 AR 22, % S AU AR T8 B RE v A
Jei Ty AU A5 1 W R U, 1 R AR R S R AR
—10 K& S AF AW BRI X e, (A0S e, 76
FEER, HOREERSS . 1AL AT O S L A XS
TR, PR U T B i A 5 L = R S S AN A
WA . BISE-5 K, XL ED 2 5 W
P I OE S, JRTEAROR SRR, RIS S KX
L 28 B0 i B RE - 5, % i e 00, H 300 L 17 S
B TR E AR OAER E A, 1. BhfERRA 25,
JIT LA AN AU 1) 4% 475 52 31 118 6 T, S 5 5 S A L
HRFER S

3 AR R JBE DA S KR A e PR AN TR R
A, P REAE AR GE B EE VR R AL RS o R i
ERFEEMIEM . FRATXF 1000~700 hPa i1 F)Z
JE . OLR MK LR FEHEAT Ry, S5 anEl 7 fis .
TEFEE = F Z R R, AT OLR di e L
5, 55 HICRE AL B AR AR I AT LA, T
w, WHIZHREKR, H =8 W EIEA Fa T
] — 25 3 R AU A% 35 0 8 ol 280 A% 1% 19 —5~0 K LA
Je o RUAL R 0 55 -5 RIS, KB 52 X )
ST B B R A RN BT AR SN 40 TR X R, TERR
FERVES 5 KA SR AR5 0 R2Z 5 B, i S Xt
T ACAS o FE IR AL R oA B R R HL S
XoF U ) i R o

FATTHF 300 B2 K R Bl B AS X AR B R AT )
Mr, R 7% 7% 38 B 7 X3 (60°—100°E) M 15 %5 200
hPa % 3T #b ] 1000 hPa [ %4 232 o FNRJE & F . &
8 /R, FaERULRRAIEE O K, JRIEHIXAFAE R a5 4R
SR A, R Zmamdt ke, FEfEE
Fre i Homdb & &, 55 0 KIS B 5 5 ek, 2
J5 T, (HAT DLE 3K 200N DIdb; LR Y
RE2SHRAIER S, RE B2 7E-5~0 K H B



XU A5 BT BACHT L 2 1 AR 95 19 IE e A R R AT

HiRR

25
40°N
15
20°N
5 &
Oo_ E
0o 2
>
—
20°S -5 O
40°N
-15
20°N
-25
0°
20°S
3m/s
—

!
|
| .
60° 90° 12} 60° 90° E 60° 90° E

ASL 80 73 3oL A R 9596 11 4 2 AG 06 X
B4 FEENEFRER., ZHEMEEEEE-10~15 XA OLR RE UK 850 hPa R EHE ST EE
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Fig. 5 Composite spatial-temporal evolutions of OLR anomalies and vertical shear of background zonal winds for stable,
attenuated and enhanced propagation types over equatorial Indian Ocean from composite day —5 to day 10
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attenuated and enhanced propagation types over equatorial Indian Ocean from composite day —5 to day 10

5K (PN 5K 10K
200
250 1 1 1 1
3004 - / < N R E / / t/ o - T N AN - 1 - <710\
<
o 400 A 1 — j N - E [ AN 4 S e T AL 4 b\~ \ ”
< 5001 VA~ - . ; B\ gl . r AR . vz 4 \ RER
\f’é ~— V\\ - N — I | e - N i\ — N
700 A A& «—/\p - g . — || { @ N R N RN
8501  YNeE- U 1 : 7y Tl 19 == 1 - N
1000 T T T T T T T T
200
250 1 1 1 1
300 VY AN T -2 S 1 - o N 1 VN 5=
<
a 400+ - o+ 1 - v 4 - 1 v s 1 St e 4 [ N -
§ 5001 - ot [ - v 4 - 1 ; oz N 1 . LA . . 4 . N TR
2 AR - - 2 /'\\ < - N . @ . [ -
7004 -« N (4 4 ~ 25 - e . N - Sy . 9 . A N
8504 7 NS S ] . . TN W ] .
1000 T T T T T T T T
200
250 1 1 1 1
< 300 1 [ 1 ¢« v o f v~ g - [N 4 = o
A 400 R 4 - v 0 7 No- g - W, ~( A~ R e st
< 5001 - tN --1&/-7\7 1 - ] NI SN A
- w @ . 5@ — R - 2 (f, ~(Ean - 2 < A~
7004 - @& - ¢t ‘N o 4 - 4\ == ~ - E - - A - E RN
8501 . W NS '4!'}1‘5‘: 1" ¥ - & - T, 1.9 - < e
1000 T T T T T T T
20°S 0° 20°N 20°S 0° 0°N 20°S 0° 20°N 20°S 0° 20°N 40°N
[ [ [ I N N S IR S S B |
-1.0 -0.8 -0.6 -04 -0.2 0 0.2 0.4 0.6 0.8 1.0 3m/s

L@ /(1057
A S 7% 3 1 A T N 959 1Y 8 25V ARG 01X dn
B8 FEENEFRTER, THEMEEREE-5~10 RWILEESEMRERIGEE LA EET
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