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@INTRODUCTION

As a part of the HERASE project (a soil-erosion study in the Val Camonica area) a snow-water-equivalent (SWE) model is included.

. In this work we took advantage of the high revisiting time of the Sentinel-2 satellites, to compare the outputs of the model with the remote sensed images, with the goal
of validating the model.

. 41 almost-clean images between September-2015 and the end of 2017, with snow covering more then the 2% of the entire sudy area, were selected and processed.
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Tins [°C] is the temperature below all the precipitation is snow (T, = -3 [°C]);

Tsup [°C] is the temperature above all the precipitation is rain (T, = 0 [°C]);
T, [°C] is the temperature above snow melting starts (T,,, = 0 [°C]);
R E S U LTS i, [mm h-1] is the measured precipitation by the rain gauge (=rain+snow);
Cy, [mm h1 °C-1] is the snow melting rate (C,,, = 0.18 [mm h1 °C-1]).

Comparison, at the same date, between satellite-derived snow masks (fig-1 b)
(assumed as the true values) and the results of the model (fig-1 c). The area is
considered covered by the snow, according to the model, if SWE > 0.5 mm.

. Confusion matrix between satellite-derived snow masks and model outputs

Analysis results for the entire dataset Only with images acquired in 7 days after
(41 images) a snowing event registered by snow-
gauges (21 images)

(Snow-covered areas = 1, Not Show-covered areas = 0) * Average F-Score = 0.565751 * Average F-Score = 0.754774
* Average Under-estimation = 0.4212** * Average Under-estimation = 0.180744
Accuracy indices: * Average Over-estimation = 0.265625**  Average Over-estimation = 0.34435
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Coniferous forest

The results show that the model is well capable of predicting the areas where snow has fallen, while its Mixed forest
accuracy decrease when the melting process starts to be relevant. On this purpose the follow-up of the Natural Grassland
study is to find the best set of parameters of the model, to better describe the melting process, while Moors and heathland
keeping the model as simple as it is. The fact that the over-estimation is prevalent on forested areas may Transitional woodland-shrub
be explained with the fact that tree branches prevent the satellite from sensing the snow covering the Bare rocks
ground. In this sense the error may be in the satellite-derived mask, assumed as the true value. Sparsely vegetated areas
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