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Correlation analysis of SST and ocean current in tropical Indian
Ocean dipole region
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Abstract The monthly sea surface temperature SST and ocean current data during the period from 1958 to 2007 were
analyzed to study the Indian Ocean dipole IOD phenomenon and its relationship with the El Nifio Southern oscillation

ENSO and ocean current anomaly. Based on correlation analysis of the dipole mode index DMI  the intrinsic mode
function IMF obtained from the Hilbert-Huang transform of DMI and the southern oscillation index SOI it was
found that the 10D and ENSO might be correlated. Of all the IMFs the IMF-3 that has a quasi-biennial oscillation has
the strongest correlation with ENSO. Further analysis of DMI in 10D years proved the seasonal phase locking of 10D . The
correlation of this seasonal variation with the ocean current anomaly was then investigated. The results show that the ocean
current anomaly in the tropical Indian Ocean plays an important role in the coupled oscillation of SST  but may not be the

cause of the rapid demise of 10D.

Key words tropical Indian Ocean Indian Ocean dipole SST ENSO ocean current anomaly Hilbert-Huang transform

ENSO SST
op 3 10z * I0OD 10D
2011-08-24
41006108 201113
SOED1104 OUC-SRTP0O711010104
1986 — E-mail ouc3001 @ yeah. net

1981 — E-mail xuqing215 @ yahoo. com. cn



456

40

10D
58
1 DMI 10D 40 a
SO1 IOD  ENSO
ENSO Walker ENSO 10D 9
SOI ENSO I0OD  ENSO
10D 1
10D 1 SST
10D 5—6 10D 7—S8 10D
11—12 10D
1958—2007 50a  SST 10D
10D
1
1.1
SODA
5.0lm 0.5° % 0.5°
30°E ~ 120°E 1958—2007 50a.
1.2 Hilbert-Huang
Hilbert-Huang HHT 1 10
2 EMD  Hilbert EMD
IMF
1 IMF
Hilbert
Xt Hilbert-Huang
Yi = lJJf Xz dr
T)_o t — T
Zt =Xt +iY 1
Xt Y ¢
Y ¢
0t = arctan[X ; ]
. do
@ Tode
1
Hilbert-Huang 1
Wigner-Vile t
2 10D
1958 1 2007 12 10D 30°E ~ 110°E 10°S ~ 10°N SST
SST EOF EOF 1 EOF-1 SST
EOF-2 SST 14.83% 1 1
SST | SST SST

SST

DMI

9—10

10D

10D

10D

10D

IOD  ENSO

20°S ~ 20°N

36.33% 2



4 457

1 SST EOF 2
Fig. 1 EOF-2 of SST of Indian Ocean dipole
50°E ~70°E 10°S ~ 10°N 90°E ~ 1I0°E 10°S ~ 0°
S50a SST DMI
Dpyy m Y =8 SSTA,, M Yy -5 ssra, M Y 5
Y—o m—- Sssta,  Sssta, T SST
2 1960—2005  DMI SOI 70°E ~
90°E 5°S ~ 5°N 3 7a Ta
5 3

2 1960—2005 DMI SOI
Fig. 2 DMI SOI and ocean current anomaly during period from 1960 to 2005
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6 IOD SST
Fig. 6 Standardized monthly average SST anomaly and ocean current anomaly in IOD years
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Fig. 7 Ocean current anomaly changes from July to December in IOD years
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