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Abstract In recent years, zonal difference between sea surface temperatures (SST) in the equatorial eastern and
western Indian Ocean and its influences on climate are being popularly argued. In this paper, the sea surface temper-
ature anomaly (SSTA) characteristics in the Indian Ocean are further investigated. The results indicate that SST
zonal difference resulting from the concurrent cold and warm SST variations in the Indian Ocean basin is also another

important feature of SSTA in the Indian Ocean besides SST dipole modes, which is called as SST zonal gradient
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mode of Indian Ocean (10ZGM) here. 10ZGM has four different patterns. Similar to the positive and negative SST
dipole modes in the Indian Ocean, 10ZGM is also defined as positive and negative modes. Positive I0ZGM may re-
spectively result from the warm or cold SST variations over the Indian Ocean basin, and so does negative IOZGM.
Based on four I0ZGMs, the authors design four schemes for numerical simulation to investigate the influence of
10ZGM on climate by using IAP9L. model (nine layers general circulation model which developed by Institute of At-
mosphere Physics, Chinese Academy of Sciences). The results reveal that the effects of IOZGM on climate are not
only relative to IOZGM, but also to the cold and warm SST variations over the all Indian Ocean basin. The possible
impacting mechanism is that SST in the Pacific Ocean keeps invariably while SST in the Indian Ocean is warming and
falling down, which will result in forming a SST gradient between the Indian Ocean and the Pacific Ocean (10-PO
SSTG). Because the direction of I0-PO SSTG and IOZG is either the same or contrary, the common effect of two
SST gradients is different significantly from each other. The I0-PO SSTG impacts mainly on large-scale rainfall and
monsoon anomalies, and causes large-scale divergence and convergence anomalies over the tropical regions, while
10ZGM causes mainly the movement of central location of anomalous divergence and convergence, and further influ-
ences the climate anomalies of the small-scale regions, especially the rainfall and wind anomalies over the eastern e-
quatorial Indian Ocean. In comparison with the former works, the authors find that the influences of IOZGM and In-

dian Ocean Dipole Mode( 10D )on climate anomalies are obviously different from each other. The impact of IOD on

climate anomalies is mainly relative to IOD variations.
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Fig. 1 Regional averaged SSTAs (SST anomalies) form Jun to Nov over the equatorial western [ (10°S-10°N, 50°E ~70°E), solid line and
eastern [ (10°S-0°, 90°E-110°E), dashed line] Indian Ocean, and their differences (striped bar)
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TIN5 B 55 1o b T B Pt o B 7 2 1 5 A
JE o RISt A5 5 e PO (o B RS 2l 2 i R
TN L DX R R AR R ) 2 IR T AR B T
X R o A RS A2

(3) 7% TE B JBE T AR 245 ) T Ao J3E A0 T R A A 7
XA A W] ANTR] o BN RE AR X% U 14
SRS LA — LA FH A I 58 30 X XU 5
TR AT R AR s 5 2Z A EL, IR IE B i
TR BE X A A M U FU AR SR 2%, R B R 5 S 1Y
AL N TR AR BE M AR A A O, AEARR AR
JE Fak S EI- RV R S 5, B S BN
TR 3t DT A AR X 2 0 I AR AR

MASCI AT T 2],y Fpl b T 53
X R Lty Tt P T AN XU A A R R il
oA A B E T JBE 119 B S0E  B E T R
T DXRF I AR AZ AT T VIR . VR 20T
FERWIREAE I BE AL A RS A e s SO R AR —
A3 DX A Tl A e B 23 B MR 3] 55— i DX PR it
S o PR A SO AL — b BELAE Y ViR A
ACTER LR A A - T TS5 B o B E AR LR
R ALY 5C 2R AR AR H T A T3 TE 2, A3
IIMTAE AL — RS b n] S RN T8 BT RE 96 B 1
MIPER . BRI, FELUS AR Fh AT 02X B
IR 4t DX 98 i 78 A PR 5% 38 RVRR AR A 2 — 25 9 20
.
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