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Abstract

Due to the special geographical location and complicated topography, there are countless losses
caused by heavy rainfall every year in Taiwan. It is thus an important issue to provide high temporal and
spatial resolution precipitation information for disaster prevention. The traditional radar quantitative
precipitation estimation (QPE) method is based on the Z-R relation. This method only uses the single
lowest available echo to estimate the rain rate. Although it is convenient for operation, it has low
accuracy in complex terrain. In recent years, a growing number of researches show that deep learning
approaches can extract effective features and estimate precipitation in complex terrain using an ample
account of radar data.

This research uses convolutional neural networks (CNN) to analyze radar CFAD (contoured

frequency by altitude diagram) and conduct QPE. The CNN models were built on existing rain-gauges



in northern and eastern Taiwan. Because the numbers of heavy rainfall and weak rainfall events differ
dramatically, we increased the weight of heavy rain events when calculating the model loss function to
improve the CNN’ s accuracy for heavy rain events (=10mm/1hr). Based on the 2018 observation, the
results show that the CNN model performs better than the Z-R relation. Moreover, to increase the
forecast practicability, this research also proposes two simple methods to develop two dimensions QPE.
The data from independent rain-gauges verify these methods and show that the CNN model can improve
the underestimation of Z-R relation, especially in mountainous in eastern Taiwan.

This research selected 2018 6/13 and 9/9 for the case analysis to visualize the results. We found
that the CNN model generates a better resolution for small-scale weather systems in mountainous areas.
This method can assist disaster prevention in obtaining accurate precipitation information, especially

helpful for small-scale floods in complex terrain.
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