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Abstract

We developed a coupled ocean-atmosphere model. The atmospheric component is a spectral model used as
a forecasting model at the Japan Meteorological Agencv. The oceanic component is a model developed at
the National Oceanic and Atmospheric Administration Geophysical Fluid Dynamics Laboratory/Princeton
University. The coupled model was integrated for 12 years. It simulates a realistic annual mean sea surface
temperature (SST) distribution. However, the simulated SST in the eastern Pacific is too warm during the
boreal winter and spring, and so the zonal contrasts of SST are less than observations. This may be partially
due to overestimation of incoming short wave radiation at the sea surface over the eastern tropical Pacific,
gince the model does not evaluate the amount of marine stratus which reduces surface ﬁhort wave radiation.

In order to explore the effect of marine stratus on SST in the coupled model, we evaluated the amount of
marine stratus from a vertical profile of moisture below 850 hPa. We changed the albedo coefficient
calculated on the basis of the amount of artificial marine stratus to reduce the short wave radiation at the
sea surface. The result shows that the zonal contrast in SST over the eastern South Pacific is greater than
that without stratus. Such changes also modify the seasonal march of the simulated intertropical convergence
zone (ITCZ) in the eastern tropical Pacific. This simple experiment suggests that clouds have an impact on
the distribution of SST in a coupled model.
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Fig. 1 The observed sea surface temperatures
(Levitus, 1982) for (a) April and (b) October.

Contour interval is 2°C, with shading>28°C.
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Fig. 2 The observed precipitation (Jaeger, 1976) for
(a) April and (b) October. Contour interval is
2mm/day, with light shading>4mm/day and
dense shading >8mm/day.
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Fig. 3 The seasonal march of precipitation in the

eastern tropical Pacific (130°"W-100'W) for
observation (Jaeger, 1976). Contour interval is
Imm/day, with shading>4mm/day.
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Fig.4 Sea surface temperatures simulated in the
coupled model for (a) April in vear 12 and (b)
October in year 12. Contour interval is 2°C,
with shading >28°C.
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Fig. 5 Precipiation simulated in the coupled model
for (a) April and (b) October. Contour interval
is 2mm/day, with light shading>4mm/day
and dense shading > 8mm/day.
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Fig. 6 The seasonal march of precipitation in the
eastern tropical Pacific (150°W-100"W) for the
coupled model in year 12. Contour interval is
2mm/day, with light shading>4mm/day and
dense shading >8mm/day.
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Fig. 7 The net downward radiation in April for (a)
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a) The difference of temperatures for April at between 1000hPa and 800hPa.

¢) The difference of dew-point depression for April.
d) The difference of dew-point depression for October.
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