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Development and Application of High-performance Early
Warning System for Flooding Disaster Prevention and Mitigation
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Abstract

This study is composed of two main tasks including “data-driven techniques for
hydrology and hydrodynamic” and “improvement of numerical hydrodynamic models”.
The data-driven techniques were applied to simulate the river discharges and stages. The
recorded rainfall, discharge data in Hengxi watershed was used to construct and train the
artificial neural network (ANN). The testing results indicated that the performance of
ANN model on river discharge simulation was acceptable even if the ANN model was
trained for 2-year recorded data. Four machine learning techniques, the support vector
regression (SVR), random forest regression (RFR), multilayer perceptron regression
(MLPR) and decision tree regression (DTR), were employed for river stage simulation.
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The compared results revealed that the SVR owns the best performance on simulation of
river stage for the Lanyang, Choshui and Beigang River. Additionally, the operational
high-performance early warning system for fluvial and pluvial flash floods in mountain
and city-scale plain areas were implemented. The warnings are finally demonstrated by a
map-oriented visualization tool.

Keywords : data driving, hydrology and hydrodynamic, support vector regression,
flash floods in mountain area, high-performance computing module
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