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Abstract  Subtropical Dipole Pattern (SDP) in southern Indian Ocean is another significant
dipolelike sea surface temperature anomalies (SSTA) phenomena besides tropical Indian Ocean
dipole (TIOD). It is very clear in interannual and interdecadal variations. But many recent
studies have mainly aimed at the SST of equatorial Indian Ocean and less at southern Indian
Ocean, especially less at the relationship between SSTA in southern Indian Ocean and El Nifo-
Southern Oscillation (ENSQO). Present works investigated primarily the correlation between the
SDP and ENSO. It is found that SDP event act as a crucial linkage between positive and negative

ENSO phases. The SSTAs in equatorial eastern Pacific Ocean are completely reversed before and
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after SDP event. Further, we investigated the possible impact of SDP on ENSO event in

interannual scale by researching the anomalous characteristics of sea temperature, wind,

convergence and divergence, total cloud amount, radiation and so on. The results showed that

the influence of SDP on ENSO involve not only the process of positive and negative air-sea

feedback, but also the interaction between atmospheric circulation over tropical and subtropical,

specially the eastward propagation of anomalous zonal wind from the equatorial Indian Ocean to

the Pacific Ocean. Otherwise, it also relates, to some extent, to the transition of large-scale

climatic mean flow over the Indian Ocean and Pacific Ocean.
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Fig. 2 SSTA composites in January~ March for 21 recent positive SDP years (a) and 11 recent negative SDP years (b)

The areas exceeding 95% . 98% and 99% significant level are shaded. Isoline interval is 0.2 C.
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Fig. 3 Composite surface wind stress and 5 m subsurface sea temperature anomalies in September~ October, November~
December, January~ March and April~May for positive events (a. c, e, g) and negative events (b, d, f, h)
SSTA anomalies exceeding 0.2 C are shaded. Arrows are surface wind stress anomalies.

Bold contours mean the wind stress exceeding 95% confidence test.
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Fig. 4 Composite field of total cloud amount anomalies in recent positive SDP years (1951,1961,1966,1968,1974,1976,
1981.1982,1986,1997,1999.,2001) and negative SDP years (1952,1964,1967.1970,1975,1983,1984.,1998)

The areas exceeding 95% significant level are shaded and isoline interval is 0. 2%.
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Fig.5 Composite field of near shortwave radiation anomalies in recent positive SDP years (same as Fig. 4)

and negative SDP years (same as Fig. 4)

The areas exceeding 95% significant level are shaded and isoline interval is 0. 2 W/m?.

R 53— 2 ) ) B Rt A R A T R S — B B B i
FECT RS SDP AL AH i I i 1) 2R T T v
DX F Pt B T 58 AR S AR Ak FRATTRIGE S Tl
OB A vl B0 BE P T 0 10 S 2 A oA 1 B
T AR P 7 X KU 22 A0 A - T2 1Y S .
U T2 DX Sl v iR A A Y AL itk — 2R3 SDP
5 ENSO S0 5 A HLI A TR RH ).

6 JRIE B S 2 i XU AR A
AR P IR 010 2 1) XL S 0030 7R K 9

W LA PR S T AR NE 2 B E
SDP i 2 E G A AR i 3 A1 399 oI5 T8 B2 3 B o S

W7 BT B S AR A S R T B B T X
W28 1) KU A Ak 5 R T8 RT3 26 1) KU AR LR A 4
B—ERECRWE? A T H5F SDP Al ENSO # 5 1k &
T e SRR T TR AT R — 2 43 BT A G B R VE LR
ST S ) RGP B AR E R AR fb 1 T RE AL
6.1 FRiEMHERE 4 E XA T 4FE

P 6 2351k SDP 2 IE | G A3z A A3 CRlT 1 48
)5 31 (SDP B3 AH 22 5 19 ) 4F ~ UAF) % 38 F 3
iRJZ 850 hPa £fi i) KA AEfk. 1T LA B 1E (50 {57 4 4F
Y W) S 4 S T ) IR A A 3 D JBE 95 1) A 3 K
AL (] 6a,6b). LLIE A AHAE R 6] : (1) SDP 1E A A
HI 3 o AR T8 PG B REVE O VG XS R T 8 T M T R
WP X BT RA B (R DT ] T R P B



2444 Hi Bk ¥ PR 2% i (Chinese J. Geophys.) 52

EREE ;10 A 6 LS o Bl S 5 74 KU 5 A% 6 L =
PO B BT B B ARSI AR RS & 120°E DL AR,
(2)SDP B 24 1F A7 A5 1 18] K L J5 3, 7% 38 B0 2 ¥ B
T S VG R S 955 O B S AR KA
RGBSR 25 9~10 Ak 2 &9, ik
HUG AL T 0.8 m/s. 1 5 # P4 KUFE IE SDP {24 i
A Z 5 AR 8% 2 %38 w75 R F- 3 O 22 W IO T i
QEFFAE R E R R HE ARG G 7 A it 7
WA 2 160°E M, JF F e B R4 12 A ~
WAE 3 AR R Z R I8 A KO-V BR T 205 16 D B2 3
IR VKU AR A AT AR 1 E B 7 IE SDP B2
PEAH TG AR AR L 2 58 0 XUAR A% 2 0 AR KO 7
ZJa Rt SO BT B ) P AL L X — B
Py AL ) B L5 i) J2 (A5 3R AT 2 — 2P 50T 1Y ] A

L5 SDP 1E i A 4F /1% B0 A B SDP v 4 4F 7%
T B I ) S A 1) AR KU BT 2B B R 1) AR A
T, 1M HLAE SDP B 607 41 5 B 1 Bk 28 B 4
Z L REP AR X B T 2 KT 2.8 m/s
() S0 AR AL RIS Bl S 8 AR LR 38 W AR A%, R
EJJEE VR B 3 19 5 5 AR XA 32 T S5 o o XU A
(J# 6b).

R TE BT SR 4 ) AR SDPIE Av # AR R i A
AR A 1R 738 A e AE 2 ] B0 RE A R R F- ¥ 22 ) 26 ] XL
R AN P A O AW i R (S I S
B 30 S5 5 45 1) DR 476 ) F I 0 208 3 7R R b X
VI SR AR Ak T RE R T A EEE AR AL

HE—2  FR AT 43 Hr T AE SDP IE L 7 47 AH i BUS
14y B El Nino F1 La Nina 4 0L F . 97
TE B I R R T P 5 ) XU AR AR B (R . & 31
£ SDP 1E {7 AH i B 5 191 3 B EL Nino LG 7 4>
Aoy v IR TE B T A 1) T X ) AR A R T B4 T
A I S5 D XU 2T ER R T B RE > R JE Y OR
P IR TE AR KT PR AL R . SDP B IE o7 AH i
1 7~10 KT 1.2 m/s 055 75 Ko f F 2R
TEENEEVEH R 60°E M ARG B Wi A #10~12 A
KB E 120°E Mt ; iF SDP s i 4l 2 )5 . 5% 7
IR B T 25 18 AT 3 3 B B i, 5 0 6~11
HARTF 2.8 m/s 1d K54 79 RO A T o 38 ok
PP IX 150°E~150°W 5 88 Ji5 58 74 4k 2L AR 85
1E SDP {7 A8 JG B AE 1~3 H Fe K 5% 76 Kol
RBEE 150°W~120°W (1 28 P 7 X

F AU HL  fE SDP 61 057 AH B 5 I AH B La
Nina SR W) 7 A 4EA v, o5 T8 BRI 09 558 26 ) 2 XL
1 SDP A B G B 5~8 H ) A A% 45 (1) B 4 1 5

T T L BE A 2 5 AR KU AR A% IRl R R OR T
PRSI g 05 1 9 H R R ORF
RARFHERRAC IR E 4. 4 m/s. B & 7 HE B
TR R Y 1] 7R A% 4% SDP J5 193 9 7 173 ok 3 B
PR IT b i BEW R A9 3 %P5 X I U T SDP i)
Y 15 R XA S 5 AR KL

PLESSRIE— KRB T SDP AR 5 K8 R K
S 3 M B B i 22 T S 6 1) XU A Y o DR R L AR
—EREE F W] T SDP IE G f A 3 W) A a8 Ep
T BRI S B AURS 1] 2 4 1 0 ) 0 0% 3 2 K1 P 98
5% 24k (El nino F1 La Nina & 4) i % 1.
6.2 RESEMRNKEHTREER

ML _E5r#rE B, 78 SDP IE G M1 5 F 7% 36
B 3T 49 55 6 P CAO DR BT 1T A #9023 1]
TEAGRE LG, A SC LA SDP IEAL A B0 F AR 38 o AR
B3 ¥ b DX I 114 73 A R 191 SR i — 2 0 i 2 i
AT 5 A 1) KR A% 1 BE i A

T SEIRATTR TR BN EE P R -5 1 X 2 B
Yoy Aii o AE SDP IEAL AT BRI 18] (B 7a) 5 BV ¥ A
RV i DX 5 R 9 3 0 A O A O — B TR BT
DX 73 67 T B RE 3 A RSP 9 b s B K T
PR HE- AR ENREE b3, T SDP IE A AR G ) 4~
5 H SR B K T W A Al B RE R R R
ST 3t DX S T A 00 A e Dl — I — B B
PRV RSP b 23 B D IEBEF- T A KPP s 20
R U 5 i RIE B DXL T AR g B RE A, LU
ik 3X10° m*/s.

850 hPa i JZ # B 375 19 A8 A 15 — & R 1 I
e 1R U A R A 1 D0« IE B P 2R U R
Bl S R R . P 1E SDP 37 A 4F Al o
JU) 3 J3E B OE G- 7 114 22 AL B SR W AE SDP I A A
JRCFASYIRT R 2R B L P T 3 X AR 3 9 2
T HA AR A < AK TR B BE PG R T 3 X1 9 3
R T 2 SRR I T AR AR R P 5 i DX D) i e
W A A

555 WA T SST-48 - & 1Y 6 I B
X 2R T AR B JRE 9 VA R A A 1 B2 L A D B S B
FEAEATF SDP {57 AH 17 e 399 7R 38 AR B R A i il 1 B 1
58 A SR AR A T I P IE B 5% O SR S BT
SDP g 52 IE A7 AR 193 8] 4 A 2K g B0 ST 249 0 7 it
BESP oh MCTECORE LA A ISR v T i XK
BT U4 B 10 SDP IE A7 A 17 B0 T AIK 2 1
JEE AN Y 1) 28 A i S B T AR R B T L XU S 1Y
X Bl A AL AL (P 7 HE R PRAEAR T /9 X80+ 1% 3 IX



10 3

22T W] A5 < T B BE T WA (8 B B AE ENSO 50 H i £ 1

2445

+NDJ ]
+ASO 1
+ M
+FMA
+NDJ ]
+ASO 1
+ MJJ
JFM(0)
~SON
~JJA ]

-MAM ]

Fig. 6

The wind exceeding 0. 2 m/s are shaded. The symbols

(a) SDPIE

60°E

Kl 6

120°E 180° 120°W

60°W

SDP IE ([ (& 4 445 A G ([l 18] 4 4F 43 6 A4 & B 850 hPa 4 [ K,

+NDJ
+ASO
+ MU
+FMA
+NDJ
+ASO
+ MU
\JFM(O)E
-SON {
~JUA |

-MAM |

(b) SDP 1t

60°E 120°E 180° 120°W 60°W

BRSPS MR 5°S~5°N Ay i ] - 28 BE 1 i1 CBRLA. : /o)
[ o B R ARI N 1~3 Al 3 A A S JFEMOO) b AR R 3 A A s 5L, B X N
SR R KT 0.2 m/s (19 K8 GhA bR EARTE-" 1 H fy 28 B AT+ 70 H hy R 6 S
Time-longitude of zonal wind anomalies along 5°S~5°N at 850 hPa in recent positive
SDP years (same as Fig. 4) and negative SDP years (same as Fig. 4)

(@)
A

80E  120°E

160°E  160°W 120°W  80°W

0.6

0.2

-0.2

-0.4

-0.8

20°N 1
EQp
20°S 1

40°S -

(b)

60°S

40"’E I 80“’E I12(|)"E ‘160I°E '

16|0"WI 12d°W

5 4 3 2

-1 1 2 3 4 5

& 7 SDP i E S A 1~3 H () FJGEH 4~5 3 (b)850 hPa [ J3 #4JH V-3 43 A (S5 £ 6] G : 0. 1X10° m®/s)
FARE X R 4 A M = KT 0. 220 /9 K 38R, 1F {7 A7 4E 445 1951,1961,1966,1968,1974,1976,1981,1982,1986,1997,1999,2001 4F.
Fig. 7 Composite of velocity potential at 850 hPa in recent positive SDP years (1951,1961,
1966,1968.,1974,1976,1981,1982,1986,1997,1999,2001)
The areas of total cloud amount exceeding 0. 2% are shaded. The isolines of 0.1X10° m?/s
interval denote velocity potential. (a) January~March; (b) April~May.

80°W

-7 denote leading correlations and ‘4’ denote lagging correlations.

“l. J’ ‘si ‘:‘ v /\A/ (\)
200 L 200 ‘ 2001 o
[- \ ] ' g T
1 o 1 2) bl [
300 300 ‘ 300 -
© M\ \ \o ﬂ"l
o
£ 4001 400 400 . va o
< A —1 9 o
-9 500 I\ - ya— 500 - 500<\f/ -
I / / /\ . ‘“‘4 1 0
600 | : 600 I 7 600 -
1 ’ Do - |
700 it 700 R 700 = |
800 1 : " 800 1 L 800 |
1 7 /S R & * J 1
A S .. 4 Y13 it e i et i 1§ et i et e
30 90°E  150°E  150°W  90°W  30°W  30°E  90°E  150°E  150°W  9C°W  30°W 30 90°E  150°E  150°W  90°W  30°W
(@ND T3 (b) JFM 3 (eoMmJ 3

—-0.016 -0.012 -0.008 —0.004 0.004 0.008 0.012 0.016

8  SDP 1E7AHI G #A Y 5°S~0° 2 18 B ¥ ATV 3t Xl B 97 3 11 28 4k
152 X435l 378 KT 0. 004 Pa/s BB THANT UK 5 S5 20 KR 2 1] RO ZR R BB o 1 m/s)  HoA TR0 878 18 KU 3
U R AR ST T 5 2% 5 15 Sk 22 7m 4i 1n) KURIRE B0 (X 50 Pa/s) IR F- & LXK .
Fig. 8 Height-time profile of vertical circulation along 5°S~0° in recent positive SDP years
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Fig. 9 The mean flow respectively in (a) January and (b) July at 850 hPa for 1948~2001 (unit; m/s)

Dashed denote the location of intertropical convergence zone (ITCZ). ‘A’ denote anticyclone and

‘C’ denote cyclone. Rectangle denote distinctly different wind field in winter and summer.
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