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The radiation code of the atmospheric model developed in Kyosei project 1 (CCSR/NIES/IFRCGC AGCM) has been
replaced with a newly developed code (Sekiguchi 2004) and the performance of the model was evaluated in terms of the
reproducibility of seasonal mean fields. The temperature error in the model has been reduced in the stratosphere and around
the tropopause. The following points require improvements in the future:

a) Dry biases in the eastern part of the subtropical highsin the lower atmosphere.

b) Considerably low monsoon precipitation in the tropical oceans

¢) High amount of water vapor and significantly low temperature around the tropopause in the mid to high latitudes.
d) High pressure errors barotrpically seen in the Greenland to north-eastern part of Canadain boreal winter.

€) Over al layersin the troposphere, optical thickness of cloud islarge. In the middle layer, cloud amount is too small.

The reproduction of baiu by AGCM was examined. The model realistically reproduces the characteristics of baiu in a 15-
daily mean field of precipitation However in the atmospheric model, the intense rainfalls during the baiu season, which devel-
op along the baiu front actually shift significantly northward and arise with the passage of low pressure. Such inconsistency
can be attributed to the cumulus convection scheme and it requires to be improved.
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1. Model performance experiment

The radiation code of the model applied for the experiment
for the 4th IPCC report in Kousei project 1 was replaced with
the code (Sekiguchi 2004) of higher precision. The integration
of the atmospheric model was conducted for 25 years pre-
scribing the sea surface temperature based on the observed
data from 1978 to 2002. The following points became evident
by comparing seasonal mean fields in the present model with
those of the previous model and observations.

1.1. Temperature and zona wind

The zonal mean temperature error is 2°C or lessin the tro-
posphere excluding some areas (Fig. 1) and the model is one
of the atmospheric models with the highest accuracy at the
present. The low temperature error around the tropopause
has significantly reduced except in the polar regions. In the
stratosphere over 20 hPa, high-temperature biases are seen,
though the biases were confirmed to dissolve when the oxi-
dation process of methane was taken into consideration.
Aside from these biases, the temperature errors appear to be
within 6°C in the middle and high latitudes of boreal winter.
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In response to these errors, other errors are seen in the zonal
wind and it is found that the errors are associated with the
high pressure anomalies, which approximately has a
barotropic structure from the troposphere to the stratosphere
centered in the northeast part of Canada to Greenland. The
identification and removal of these errors are an issue. Asfor
zona wind, the subtropical westerly jet tends to be slightly
too strong.

1.2. The amount of the water vapor and precipitation

The model has errors which express inadequate amount of
water vapor centered in the subtropical region (Fig. 2) and
they remain unsolved so far. The errors are significant espe-
cially in the eastern regions of subtropical highs. They are
related to the poor reproducibility of the stratocumulus there.
The excess of humidity is seen around the tropopause in
high latitudes. This corresponds with the excessive amount
of clouds there. The cause of the excessive amount of the
clouds may be related to a slow falling rate of cloud water.
The model shows insufficient amount of monsoon precipita-
tion over the tropical and subtropical oceans, and the belt of
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excessive amount of precipitation is formed on the Northern
Hemispheric side to compensate the precipitation gaps (Fig.
3). The error of extremely strong and weak upward flow of
500hPa was also confirmed over the areas respectively for
the former and latter precipitation errors.

1.3. Cloud amount

In this model, clouds with large optical thickness are
excessive at all layers in comparison with ISSCP data. On
the other hand, the cloud amount is small in the middle
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layer. Cloud is an element having a great degree of influence
on climate sensitivity, and a future improvement is required
so that the three-dimensional distribution of cloud can be
reproduced well by the model.
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Fig. 1 Errorsof zonal mean temperature (degree Kelvin) averaged from December to February.
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Fig. 2 Errors of specific humidity (Kg/Kg) at 850 hPa averaged from December to February.
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Fig. 4 a) 15-day averaged precipitation for 16-30 Jun 1991 and (b) the areas of the maximum hourly rainfalls in each day
exceeding 10mm/h in the same period.
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