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ABSTRACT

In the realm of numerical weather prediction, the large scale prediction
model is proved to be one of the most important tools for the daily
weather forecast. It elucidates the movement and development of pressyre
systems, and the associated weather phenomenon can be grossly predicted,
However, in the local weather prediction, the large scale model fails to
provide the necessary weather details such as shine or rain, duration ang
amount of rain. It is almost impossible, at the present stage, to include
such a fine, detailed description of weather in the large scale model.
Thus, the failure due to the Targe scale model prediction is often cited,

The small scale model study is needed for bridging the gaps between the
large and the local scale phenomena. Hence, a simple, yet realistic,
cloud model for studying the cloud and the precipitation on a daily basis
is proposed here. In this model, the Asai-Kasahara (1967) dynamic frame-
work is adopted, which consists of two concentric air columns: an inner
column corresponding to the cloud region and an outer concentric annular
column corresponding to the environment. The physical quantities are
averaged in the cloud and the environment regions. The mixing of the
cloud and the environment is simulated by using the mixing length theory,
The mixing consists of two parts: the lateral eddy mixing term, which
is proportional to the vertical gradient of the physical quantity, and
the dynamic entrainment term, which is proportional to the horizontal
gradient scaled by .the cloud radius. The microphysical processes are
adopted from the model developed by Wisner et. al. (1972). The interac-
tions and formation of water substances, i.e., wWater vapor, cloud water,
rainwater, and hail are simulated by the bulk parameterization.

The model provides the following information: 1. Whether a cloud is to
develop to a precipitating or a non-precipitating cloud; 2. How strong

is the updraft; 3. How tall is the cloud; 4. The time-height dis-
tribution of water substances, etc. The model is basically useful for the
prediction of the cloud evolution in a convective unstable day. However,
in the event of a frontal passage the model may be used to study isolated
cumulus. This type of mode] is proved to be adequate in the tropical
region and the continental U.S. where the convective activity is very
frequent in the summer days.

The model has been tested by Chen (1976) in studying clouds in the St.
Louis area. A few cases have been studied. The model predicts updraft
velocity, cloud base, cloud top and precipitation, which are in good
agreement with tne detailed observation data.



