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Abstract. This paper investigates the potential of a Wasserstein Generative Adversarial Networks
to produce realistic weather situations when trained from the climate of a general circulation
model (GCM). To do so, a convolutional neural network architecture is proposed for the generator
and trained on a synthetic climate database, computed using a simple 3 dimensional climate
model: PLASIM.

The generator transforms a “latent space”, defined by a 64 dimensional Gaussian distribution, into
spatially defined anomalies on the same output grid as PLASIM. The analysis of the statistics in the
leading empirical orthogonal functions shows that the generator is able to reproduce many
aspects of the multivariate distribution of the synthetic climate. Moreover, generated states
reproduce the leading geostrophic balance present in the atmosphere.

The ability to represent the climate state in a compact, dense and potentially nonlinear latent
space opens new perspectives in the analysis and the handling of the climate. This contribution
discusses the exploration of the extremes close to a given state and how to connect two realistic
weather situations with this approach.

How to cite. Besombes, C., Pannekoucke, O., Lapeyre, C., Sanderson, B., and Thual, O.: Producing
realistic climate data with GANs, Nonlin. Processes Geophys. Discuss. [preprint],
https://doi.org/10.5194/npg-2021-6, in review, 2021.

- Download & links )
» Preprint (12036 KB)

» BibTeX

» EndNote

Share .

»s000

Nonlinear Processes in Geophysics

An interactive open-access journal of the European Geosciences Union

Copernicus Publications
EG U The Innovative Open Access Publisher

- All site content, except where otherwise noted, is licensed under the Creative Commons
o Attribution 4.0 License.

Contact | Imprint | Data protection g



https://www.nonlinear-processes-in-geophysics.net/
https://creativecommons.org/licenses/by/4.0/
https://npg.copernicus.org/#
https://npg.copernicus.org/#
https://npg.copernicus.org/#
https://npg.copernicus.org/#

