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In order to improve the forecasting of hydraulic production, EDF uses optical satellite images to
evaluate the snow cover [1]. These images are acquired daily by the MODIS instrument of the
Terra satellite and provide a snow product through the Normalized Difference Snow Index (NDSI).
However, part of the information on the snow cover is lost due to clouds. To complete those gaps,
radar satellite images can be interesting because it does not depend on weather conditions.

Dry snow and wet snow have different SAR signature. Wet snow can be detected since its
backscatter decreases [2]. Dry snow detection is more challenging. It may be performed with a
polarimetric approach [3], and the snow depth (SD) can be estimated using optical images as
auxiliary inputs [4]. In this work, wet snow was detected and SD was estimated over the Guil basin
in the Alps (420 km?) for the years 2018 and 2019 on three relative orbits of Sentinel-1: the D66
(descending, 87 images), A88 (ascending, 119 images), and D139 (descending, 90 images). The
results show an accumulation of snow in autumn on the SD and a peak of snowmelt in spring on
the detection of wet snow.

Then we propose to detect the snow from SAR images using a convolutional neural network
trained with optical images from MODIS as labels. For the dataset, a smaller area is chosen around
Abries (of approximately 59km?) and we select 36 images for each of the three orbits to study the
winter 2018-2019. A binary semantic segmentation is computed from two SAR inputs: Ry from
[2], and Ry, a polarimetric ratio inspired from [3]. The trained model, called SESAR U-net, gives a
snow detection with an overall accuracy of 80% for our test set. This low accuracy result can be
explained by the fact that MODIS images have a resolution 25 to 100 times coarser than the SAR
images, which hinder both the training and the evaluation of the model. Further works will
consider the uncertainty of the MODIS label in the loss computation to improve the training.
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