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Abstract The impact of air-sea coupling over the Indian Ocean on the climatological state of tropical atmospheric
circulation in boreal summer is investigated by diagnosing the long-term simulations from the high-resolution SIN-
TEX-F (Scale INTeraction EXperiment-FRCGC) coupled ocean-atmosphere model. The main conclusions are listed

as below. (1) Air-sea interactions over the tropical Indian Ocean strengthen easterlies over the tropical eastern Indian
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Ocean, and induce cyclonic shearing circulation over the north of western and central Pacific. (2) The impact of air-

sea interactions on the climatological mean state over the Indian Ocean is primarily attributed to the asymmetric at-

mospheric response to positive and negative Indian Ocean dipole modes and the asymmetric response to positive and

negative basin-wide modes over the tropical Indian Ocean. (3) Air-sea interactions on both interannual and intrasea-

sonal timescales contribute to the change of the climatological mean state over the Indian Ocean; they account for

60% (interannual timescale) and 40% (intraseasonal timescale) respectively. While the impact of the intraseasonal

air-sea interaction on the mean circulation is more important in the equatorial Pacific region, the impact of the intera-

nnual air-sea interaction is more important in the off-equatorial Pacific region. The impact of air-sea interactions on

both the timescales exhibits a significant interannual variation and amplitude asymmetry between the positive and

negative anomalies.

Key words air-sea interaction, the Indian Ocean, atmospheric circulation, mean state, asymmetry
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Table 1 Zonal wind differences (m/s) between different ex-
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CTL and ESdI over the three key regions

ENEEFEIX KEPEETREX KPVEARIESMX
CTL—ESdl —0. 31(100%) 0. 27(100%) —0.29(100%6)
CTL—ESdla —0.13(40.4%)  0.29(110. 1%) 0.05(—17.0%)
ESdla—ESdI —0.19(59.6%) —0.03(—10.1%) —0.33(117.0%)

x2
bk
Table 2 Percents of air-sea interactions on interannual time

scale relative to the difference between CTL and ESdI

FRRESSHEEERHEN T CILE ESdA £2E0H

EIREVEIX RATEARIESMX
Dip+— 17.8 31.5
Bas+ — 16. 9 42,0
Dip+— + Bas+— 34.7 73.5
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Table 3 Percents of air-sea interactions on intraseasonal time
scale for different Indian Ocean SST anomaly modes relative to
the difference between CTL and ESdI
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Dip+ 26.7 130. 4
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Bas0 —1.3 0.6
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