
Finding: Recent studies using SMAP-R 
data have explore two main areas. First, the 
team explored retrieval enhancements, 
including both the initial benchmarking of land 
parameters via GNSS-R coherence inversion,  
and the analysis of GNSS-R vs radiometer 
Stokes synergies for enhanced fusion-based 
retrievals. Second, the team conducted 
sensitivity studies, including an integrated 
retrieval of sea-ice salinity, density, and 
thickness from full-polarimetric GNSS-R, and 
the sensitivity assessment of full-polarimetric 
GNSS-R data to ocean-surface roughness.

SMAP-Reflectometer (SMAP-R)
Technical and Science Investigations

Problem: SMAP is the only mission capable of providing full-polarimetric GNSS-R measurements (SMAP-R). This 
unique capability remains underused in shaping future mission requirements. By exploiting SMAP-R’s dataset to 
investigate both technical and scientific potential of the polarimetric information, we can define the science value and 
measurement needs that should guide the next generation of polarimetric GNSS-R missions.

Impact: This work reinforces the unique technical and scientific value of full-polarimetric GNSS-R data from SMAP-
R, showing its ability to enable advanced land, ocean, and cryosphere retrievals and to guide measurement priorities 
and instrument requirements for future polarimetric GNSS-R missions.
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Left panels: Sea-ice retrieval results using SMAP-R for 2022 January to March. 
From top to bottom the SIT product, the comparison with CS2SMOS, and the 
scatter-density plot between SMAP-R and CS2SMOS. 
Bottom panels: (Top row) Roughness (τc) and polarization decoupling factor (Q) 
derived from SMAP-R measurements. (Bottom row) Vegetation optical depth (τ), 
and albedo (ω) estimated from the τ- ω model inversion using new parameters.


