UNDERSTANDING C-BAND RADAR INTERACTIONS WITH SNOW IN VARIOUS ENVIRONMENTAL CONDITIONS
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Methods Methods

Sentinel-1 C-band SAR (©ESA)

C-band radar design (Brangers et al., Cryosphere, 2024)

 Beaglebone + XeThru X2 chip + polarization switch

 Standard gain horn antennas: VV+VH or HH+HV

* Time-domain reflections — vertical profile: identify scatter sources
 Time series experiments: Bogus Basin, Idaho & Weissfluhjoch, Switzerland
 Transect experiments: NASA SnowEx 2023, Fairbanks, Alaska

Improved S1 snow depth algorithm (vs. Lievens et al., Cryosphere, 2022)
* Change detection: y° VH/VV backscatter ratio

* I|nputs: GLO-30 DEM, IMS snow cover, Proba-V land cover
* Wet snow masking: VV or VH { of 2.5 dB

 Glaciers and dense forests (> 75%) masked

* Same parameterization for all mountain regions

Results Snow depth (m) evaluation: 385 tiles of ~1x1°, ~1500 measurement sites, 2016-2025 Results
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Conclusions Outlook
Conclusions Outlook * Snow scatter clearly visible at C-band e Experiments in different snow climates:
* Snow depth: “weekly, “~500 m  Application to global scale mountains  Contribution of snow (vs ground) larger in cross-pol Brundage Reservoir (ID, USA) vs Weissfluhjoch
* Robust performance for Alps,  Assimilation into snow model: full  Scatter impacted by snow depth, microstructure,  Quantify impacts of different sensor, snow and
Scandinavian Mountains, western US spatio-temporal coverage, incl. melt stratigraphy and melt-freeze soil properties

and Canada season * Snow surface scatter dominates in wet snow e Compare scatter contributions at C- and Ku-band
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