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A Study of Using Single Image Super-Resolution

Technique for Downscaling GCM Rainfall in Taiwan
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Abstract

This research introduces a novel technique for downscaling global circulation model (GCM) rainfall data using
the Multi-Scale Residual Network (MSRN), a deep learning algorithm typically used for image super-resolution. The
method enhances GCM rainfall data from a 0.25-degree resolution to a high-resolution 0.0125-degree grid for Taiwan,
representing a 20-fold increase. The approach employs two concatenated MSRN modules, each increasing resolution
by 4 and 5 times respectively. Results show that this hierarchical MSRN outperforms both single-step MSRN and
linear interpolation in reconstructing high-resolution daily rainfall. It excels in accurately reproducing rainfall across
various thresholds with minimal bias. For extreme rainfall events, the hierarchical MSRN achieves impressive threat
scores exceeding 0.54 and 0.46 for 350 mm and 500 mm daily thresholds, surpassing alternative methods. When
applied to ECMWF's operational global model for daily rainfall forecasts over Taiwan, the technique demonstrates
significant improvements for rainfall thresholds above 100 mm per day, particularly for 1- to 3-day lead forecasts.
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