On the Indonesian Throughflow in the OCCAM Model
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Introduction . Bathymetry and Sills
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data were averaged over the six year period 1993-98. As both wind fields were
based on ECMWF data, the difference may be due to differences in the wind
climatology for the two periods. Changes in the analysis methods used may also
have an effect. The flow through the southern section is 0.1 Sv greater than that
in the north, the result of net precipitation in the area between the two sections.

in the climatological run, most of this is due to flow through the Makassar Strait.
There is a positive contribution from the Halmahera and South China Seas, but in the
surface waters the flow through the Molucca Strait is primarily northward into the
Pacific. Below 400 m, flow in the Makassar Strait is blocked and all of the southward
flow passes through the Molucca Strait, the passage with the deepest sill depth.
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As expected most of the transport through the northern section is via the Makassar 2000 -

the top 400m. At these depths most of this transport is through the Lombok Strait
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The OCCAM Model Godfrey's Island Rule Conclusions

The results shown here come from the first run of the OCCAM 1/4 degree global Godfrey's Island Rule can be used to predict the mean northward transport in the S. The results from the OCCAM model show that:
ocean model. The model was developed as part of the Ocean Circulation and Pacific. As the transport through Bering Strait is small, the result should be a good
Climate Advanced Modelling project (OCCAM). It is a primitive equation model, approximation to the total Indonesian Throughflow. Previous work has shown that 1. The annual mean transport in the Indonesian Throughflow lies in the range
using level surfaces in the vertical and an Arakawa-B grid in the horizontal. The the annual throughflow in the OCCAM model is about 90% of that predicted in of 12 t0 13 Sv.
model differs from the standard Bryan, Cox and Semtner model in that it has a this way and that at a period of six months there is still a significant correlation.
free surface, uses Split-Quick advection in the horizontal and an improved scheme 2. Over half the flow occurs in the top 400m. In the north most of this flow is via
for the vertical advection of momentum. The figures below show the contour used to calculate the S. Pacific transport and the Makassar Strait, but there is also a significant throughflow via the Halmahera
the instantaneous values of the transport estimate with the climatological winds and Strait. In the south ,rnost o Tre ale ey Ta s vl e Laminelk et
Sub-grid scale horizontal mixing is represented using a Laplacian operator, with the six-hourly winds. Godfrey's Rule predicts a significantly higher transport with the
coefficients of 1x10 cm2s-1 for diffusion and 2x10 cm2s-1 for kinematic viscosity. six-hourly winds. This is consistent with the present model results. It may indicate 3. Below 400. the main flow is via the Molucca Strait in the north and via the Ombai
In the vertical, the model uses Pakanowski and Philander (1981) mixing for tracers an actual change in the transport between the 1986-88 and 1993-98 periods. ' Strait in th é -~
and Laplacian mixing, with a coefficient of 1x10 cm2s-1, for velocity. The surface
fluxes of heat and fresh water were obtained by relaxing the surface layer of the Mass Transport across the South Pacific using Godfrey's Rule 4. In the six-houly wind run, which uses winds from the 1990's, there is a significant
model to the Levitus monthly average values using linear interpolation to the model ) ; e | increase in the transport through the Halmahera Sea and Timor Passage in the
grid with a relaxation time scale of 30 days. V: SRR RELE TN o R TRIR SRR I east. This may be related to the increased northward flow in the South Pacific
. . o || mesemes | predicted by Godfrey's Island Rule.
The model has 36 levels in the vertical, increasing in thickness from 20 m (plus = aoff Tt Meanatr2 [ G2 G
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the sea surface height) at the surface, to 250 m at the maximum depth of 5500 m.
The model bathymetry is derived from the DBDB5 dataset. The depths of key sills
and channels were checked manually and adjusted where necessary. The model

was initialized with the Levitus82 potential temperature and salinity fields and with

zero velocity and sea surface height.

5. There is considerable variability in the flow. With six-houly winds the total transport
can reach 18 Sv. It can also reverse in direction. Variability is seen at seasonal
scales and at high frequencies with periods of just a few days. In the northern
sections there is also significant energy at periods around two months.
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