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The Preliminary Study in Short Range
Weather Forecasting
by Using the NTU GCM

Chi-En Lee An-Chemng Yih An-Bang Shei Shih-Jen Tzeng
Weather Central, CAF

Abstract

The NTU (National Taiwan University) GCM (Global Circulation Model) is developed
mainly based on seven basic meteorological equations. The spectral analysis method is
applied to filter out some small scale disturbances in the atmosphere. Some meteorological
fieldscan alsobe parameterized in the desired time step to simplify the computation during
thetime integration. As a result, some output fields, such as: pressure (P), temperature (T),
vorticity ( {),and vertical velocity (®)..etc can be easily obtained. With these capabilities,
the model not only can simulate the climatic characteristics, but also can estimate the
movement of asynopticscale system for ashort time period (usually less than 48 hours).
One ofthe purposesof this report is trying to apply the second capability to examine the
movement of the frontal system (or the cloudband). Aftercomparing the model outputs
with the observed weather fields in two case studies (different kind of weather phenomena),
we found that the model results are quite well with the real atmosphere qualitatively. We
then expect to introduce this model forecasting result to our on-line operational
meteorological system. Furthermore, toimprove our forecasting skill score and to promote
the quality of our service to pilots are then possible.

The weather phenomenon is always changeable all the time since the beginning of this
year. It's rainy (or drizzle) almost everyday (before the March 1st.) in the northern Taiwan
area. However, it's very drought in the south part of Taiwan. Till the April 19th, the
rainband accompanied with the frontal system covers almost the whole area of Taiwan and
caused the shower with atime lag from north to south. With these special phenomena, we
are then interesting to studythese twodifferent cases in order tounderstand the relationship
betweenthe movement of the weathersystem and the model output resultsas well as the

maximumrange to the point of the southern Taiwan area of the rainband. Therefore, to
make the weather prediction more objective and confident is then possible.



