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ABSTRACT

Heavy rainfalls resulted from the typhoons cost human lives and financia damages in Taiwan every
year. This is especialy the case for stagnant typhoons over Taiwan area such as Nari and Torgji, which
bring large scale disasters in forms of floods and debris flows. Therefore, one of the most important topics
in disaster prevention in Taiwan would be the prediction of precipitation, and rainfall estimation using
meteorological satellite data plays an important rolein thistopic.

In earlier times, physical and statistical methods are the two most frequently used methods for
estimating rainfall. The physical method is usually over-simplified and its results are incoherent with the
realistic atmospheric conditions, while the statistical method often over-relies on the relationship built
according to a specific season and region, despite its advantages of simple and fast computation. Since the
physical and statistical methods have the limitations described above, theories related to the artificial
intelligence arise to be an alternative method in recent years. This research utilizes four types of artifical
neural networks, combining with three different combinations of SSM/I microwave frequency channels, in
an attempt to establish a suitable method for estimating rainfall at sea surface during typhoon periods.
These results are then verified with the data from four rainfall stations located at Lyudao, Lanyu (Orchid
Island), Peng Chiayu, and Tungchityu. From the results, it is found that data from the third type of
combination of SSM/I microwave frequency channels is more accurate at estimating the rainfall in typhoon
periods. Among the four types of artifical neural networks, the FNN and AASN methods are more suitable
for estimation of sea-surface rainfall in typhoon periods.

Key words: SSM/I satellite data, Artificial neural network, Typhoon rainfall



