Geophysical Research Abstracts
Vol. 21, EGU2019-13625, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

DeepRain – Improved local-scale prediction of precipitation through deep
learning
Martin Schultz (1), Felix Kleinert (1), Lukas Leufen (1), Jessica Ahring (1), Susanne Theis (2), Jan Keller (3),
Gordon Pipa (4), Johannes Leugering (4), Pascal Nieters (4), Peter Baumann (5), Vlad Merticariu (5), Andreas
Hense (6), and Rita Glowienka-Hense (6)
(1) Jülich Supercomputing Centre, Forschungszentrum Jülich, Jülich, Germany (m.schultz@fz-juelich.de), (2) Deutscher
Wetterdienst, Offenbach, Germany, (3) Hans-Ertel-Zentrum für Wetterforschung an der Universität Bonn, Bonn, Germany, (4)
Institute of Cognitive Sciences, University of Osnabrück, Germany, (5) Research Group Large Scale Scientific Information
Systems, Jacobs University, Bremen, Germany, (6) Institute for Geosciences and Meteorology, University of Bonn, Bonn,
Germany

The reliable, quantitative prediction of precipitation at local scales presents one of the greatest challenges in
weather forecasting while in particular extreme rainfall events can have severe consequences for the population
and local infrastructures with ensuing economic losses. Numerical models show limited skill and substantial bias
in the accurate prediction of the location and amount of rainfall. Statistical downscaling methods have been used
to improve the model-generated predictions, but these are only applicable to locations where meteorological observations are made. In the DeepRain project, a consortium of German meteorologists and data scientists address
the challenge of local-scale rainfall prediction through the application of deep learning methods for improved
downscaling. By combining the information from ensemble model forecasts, high-resolution topographic data,
and weather radar observations we assemble a unique information source from which a combination of convolutional neural networks and long-short-term-memory networks shall learn to recognize fine-scale patterns and
apply regression for the quantitative probabilistic prediction of rainfall in three event categories (low, medium, and
heavy precipitation) at the kilometer/hour scales. Scalability of the approach is achieved by employing an Array
Database System for managing and accessing the massive multi-dimensional arrays involved. The machine learning results will be compared to those from standard downscaling methods to evaluate and assess the added value.
The DeepRain project is funded by the German ministry of education and research.

