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Buo-Fu Chen

Center for Weather Climate and Disaster Research,
National Taiwan University

Abstract

The improvement of tropical cyclone (TC) forecasting in recent years ensures fairly well prediction of
TC tracks and primary rainfall distribution. However, there is still room for improvement in the ability to
predict TC structure evolution, as well as the asymmetric characteristics of gust wind and heavy rainfall.
The lack of a systematic TC structural dataset appears to be the main obstacle to further understanding the
evolution of TC structure. Although satellite remote sensing provides various observational data for TC
structure analysis, the conventional statistical or subjective methods face limitations in analyzing multi-
channel, high-dimensional, and temporal-spatially heterogeneous satellite data. Therefore, we began to
apply deep learning algorithms, which have been booming in recent years, to analyze TC structure.

Many deep learning algorithms (including convolutional neural network, generative adversarial
network, and recurrent neural network) have made substantial breakthroughs in computer vision-related
topics, and thus possess great potential for analyzing/diagnosing satellite images or animations. A
convolutional neural network, with the ability to automatically extract abstract features from high-
dimensional data, can accurately estimate typhoon intensity and size by regression or classification. If
combined with the ability of a recurrent neural network of analyzing time-series data, we can begin to apply
such a deep learning neural network to predict TC intensity evolution and the probability of the occurrence
of rapid intensification. Furthermore, a generative adversarial network could enable the usage of satellite
data that is heterogeneous in time and space, thereby enhancing the learning ability of the deep neural
network and improve the model’s performance and applicability. This presentation will discuss how to
introduce atmospheric science domain knowledge into deep learning algorithms that conduct statistical
forecasting; it will also discuss the potential of deep learning in studying scientific topics related to TC
structure, and briefly present the current research results in our group.
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