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Simulation of the Indonesian Throughflow with a Coupled Ocean-Atmosphere Model
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Abstract The Indonesian Throughflow (ITF) is analyzed in a numerical simulation with a coupled ocean-atmos-
phere model (FGCM-1. 0). The model, developed by the LASG/IAP/CAS (State Key Laboratory of Numerical
Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of Atmospheric Physics, Chinese
Academy of Seiences), has been integrated for 300 years. The 100 (101 - 200) years result is used to simulate and
analyze the change of ITF flux. The simulated features of annual mean, seasonal cycle, and interannual cycle of ITF
flux agree well with the observations and other simulations. The annual mean ITF flux simulated by FGCM-1. 0 is
17 Sv (1 Sv=10°m’ « s'). The primary bias in the annual mean ITF simulated by FGCM-1. 0 is that the ITF route
is not the same as the observed route. Comparing the simulated route with FGCM-1. 0 with the observed route,
there is less flux through the Makassar Strait, more {lux through the Maluku Strait and the Halmahera Strait, more
flux through the Lombok Strait, less flux through the Timor Strait. The simulated ITF crosses mainly the Makassar
Strait, the Maluku Strait and the Hamahera Strait, then crosses the Lombok Strait and the Ombai Strait and enters
the Indian Ocean straightway. The observed ITF crosses the Makassar Strait, the Maluku Strait and the Hamahera

Strait, then turns eastward and crosses the Timor Strait, finally enters the Indian Ocean.

WFEEE 2004 -04-26, 2004 - 12 - 23 W& EFa

H[EWE T HEKESARIOONE “2BRAEE RS LR YIT”, K E SRR K R AR H G2000078502, [H%K H
IRBLE LA VB H 40231004, 40221503

EEEA M, B, 1979 il A, Wit RN R PR R EER . BLE ML . EZOFER B ER G, bt
100081, E-mail: lzq@mail. iap. ac. cn

* JWIAMEH . A7k, E-mail: yyq@lasg. iap. ac. cn



698

P

Chinese Journal of Atmospheric Sciences

29 &

Vol. 29

The seasonal ITF flux change simulated by FGCM-1. 0 is from 7 Sv in January to 22 Sv in August. The season-
al ITF flux change has obvious semi-year period. The interannual cycle of ITF flux agrees well with the observed.
Compared to the average ITF flux simulated by FGCM-1. 0, the ITF flux is less during El Nifo period and the flux
is more during La Nina period. The ENSO cycle period simulated by FGCM-1. 0 is 2 - 4 years., and the interannual
change of ITF flux simulated by FGCM-1. 0 has the same cycle period. There is a remarkable negative correlation
between the ENSO cycle period and the interannual change of ITF flux, and the correlation coefficient is —0. 92.

The reasons of ITF change are also simply analyzed. The seasonal cycle of ITF is decided by the top layer cur-
rent which is driven by the monsoon. The internannual change of ITF transport is connected with ENSO event in the
tropic ocean. The correlation between the interannual cycle of ITF and the ENSO cycle can be explained by the is-
land rule of Godfrey. It is said in the theory that the ITF intensity mainly lies on the integral of wind stress vorticity
around Australia. During El Nino period, atmosphere is heated up abnormally in the middle and eastern tropical Pa-
cific, which results in abnormal cyclonic atmospheric circulation in the southwestern Pacific. The less ITF flux can
be calculated by the Godfrey island rule. The more ITF transport can be calculated during the corresponding LLa Nifa
period. The signal of interannual ITF flux change mainly comes from the Pacific ENSO. By analysis, the interannual
ITF flux change also has some relations with the Indian Ocean current change. In brief, the interannual cycle of ITF

is mainly caused by the interannual variation of tropical circulation, but it is affected by both the Pacific Ocean and

the Indian Ocean.
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(a) The simulated seasonal change of 100 years (101 = 200) average layer-to-layer flux (tp) and meridional velocity (vv) in the

Makassar Strait and the Maluku Strait above the 700 meters with FGCM-1. 0; (b) the observed season change of layer by layer flux (pole)

of the Makassar Strait and the meridional velocity outline (line) above the 800 meters (quoted from reference [14])
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