Snow depths In mountainous regions using ICESat-2 and Sentinel-1
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- Knowledge about seasonal snow accumulation is important for water resource management. However, accurate Sentinel-1 GRD change in backscatter ratio (VH/VV) over time C

measurements of snow depth or SWE at a high spatio-temporal resolution are sparse, especially in remote

mountainous regions.
CR=(VH snow_day / VVsnow_day) - (VH ref / VVref)

* In this study, we retrieve weekly snow depths at 500m resolution using ICESat-2 derived snow depths and Sentinel-1
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cross-polarized ratio (CR) over the Southern Norwegian Mountains.
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« Snow depths are derived from ICESat-2 ATLO3 between January and April for the years 2019-2021. ICESat-2 snow MaSkmg (Iand cover, wet SnOW)
depths are derived by estimating the surface heights based on ICESat-2 ATLO3 and comparing it to a high-resolution  Resampling & smoothing
DEM. For validation, the elevation differences of ICESat-2 and the DEM are compared in snow-free conditions.
« Sentinel-1 CR is derived by calculating the difference in the ratio between the polarization bands (VH/VV) for any
given snow day compared to the first snow day of the season. Areas where a worse correlation with snow depths is M u |t| 'tem p O ral Sam p I In g
expected are masked out (forests, water, etc.). ICESat-2 snow depths are matched with the nearest S1 acquisition
« We apply a multi-temporal sampling method to collect training data based on the spatio-temporal correlation between CO rrel ation fr() M Mu |t|tem p @) ral Sam p | N g
ICESat-2 derived snow depths and Sentinel-1 CR. .
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