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Generation of Rainfall Maps from Satellite Images
Using Deep Learning

Yerim Lim!, Hyun—Jin Jeong?, Yong—Jae Moon'?,
Yeji Choi?®, Doyi Kim?, Jihye Kim?

!School of Space Research, Kyung Hee University
“Department of Astronomy and Space Science, College of Applied Science, Kyung Hee University
*Earth Intelligence, ST Analytics

In this study, we propose a rainfall maps generation model from satellite images using deep learning without Z-R
relationships. The input data for the model are multi—channel satellite images, which cover visible to infrared wavelengths,
and the target data (ground truth) hybrid surface precipitation (HSP) data (in unit of mm/hr) of Korea Meteorological
Administration (KMA) from 2021 to 2023. Hybrid surface precipitation (HSP) consist of radar bins at the lowest
altitudes that are not affected by beam blockage or ground clutter. Our deep learning model, called Pix2PixCC, is an
improved version of Pix2Pix for image translation with an additional inspector network to calculate the correlation
between input and target pairs. We compare our results with GEO-KOMPSAT-2A (GK-2A) rain rate (mm/hr) from
May 2023 to May 2024 using the Correlation Coefficient (CC) and Root Mean Square Error (RMSE). Our model has
a much better performance than GK-2A rain rate in terms of metrics. For the entire period, the CC and RMSE between
our model predictions and the ground truth are 0.45 and 0.71 mm/hr, respectively, at a resolution of 8 km. For August
2023, the CC and RMSE are 0.59 and 1.12 mm/hr, respectively at the same resolution. This study is significant in that
it proposes a deep learning model for directly generating rainfall maps from satellite images, which can be expanded for

global regions.

Key words: Rainfall estimates, Deep learning, Weather satellites, Hybrid surface precipitation.
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