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Cascaded Applications of the Artificial Neural
Network Model for Typhoon Rainfall Analysis
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ABSTRACT

Two adequate models are included in this study to build up a flood forecasting
system. They are the artificial neural network (ANN) model for typhoon rainfall
analysis and the semi-distributed parallel-typed linear reservoir conceptual model for
flood simulation.

The first part of the flood forecasting system is to estimate typhoon rainfall with
the ANN model. In this study, the back propagation (BP) network, one of the ANN
models, is used because of its capability of dealing with nonlinear mapping. The input
vector of the ANN model of typhoon rainfall contains the following three kinds of
components. The first kind of components, classified as the characteristic factors of the
typhoon, includes the position, radius, central pressure, central maximum wind speed, ¢
average velocity and path of the typhoon. The second category, classified as the local
atmospheric factors, consists of the local pressure, wind direction, wind speed, specific
humidity and relative humidity. The third type of component, classified as the
geomorphologic factor, includes only the local elevation. The output of the ANN model
is typhoon rainfall. The optimum structure of the hidden layer(s) of the ANN model can
be obtained by repeated training of the case studies.

The second part of the flood forecasting system is to simulate flood with the semi-
distributed parallel-typed linear reservoir conceptual model. Based on the pattern of the
stream network and the landuse, a project watershed can be divided into several cells. The
overland flow and the channel flow of each cell are considered as a specific conceptual
model of linear reservoirs. In each cell, a rainfall particle flows through a specific path to
the exit of the watershed. Each path is regarded as the convolutional integral of several
linear reservoirs of different states. The total runoff at the exit of the watershed is the sum
of the runoff of all paths.

To verify the appropriateness of flood forecasting system, data records of several
typhoon events in the upstream watershed at Hsiu-Lang Bridge of Hsin-Tien Creek are
used. By comparing the estimated resuits of rainfall and runoff with the observed records,

the flood forecasting system created by this study shows good capability for practical use.
Consequently, this study can be further adopted to the estimations of rainfall and runoff
during typhoon periods in project watersheds and play a referential role on the planning
of flood mitigation in Taiwan.

Keywords: Artificial neural network model, Statistical forecasting model of typhoon
rainfall, Semi-distributed parallel-typed reservoir conceptual model, Back
E propagation network, Flood mitigation.
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