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Abstract

Global Navigation Satellite System (GNSS) signals were the first sources studied for reflectometry in the
late 1990’s. These early airborne experiments successfully demonstrated retrievals of ocean
winds/roughness and soil moisture from GNSS-reflectometry (GNSS-R). The first spaceborne GNSS-R
observations came with the UK-DMC satellite in 2004. Recently, there has been a significant growth in
GNSS-R remote sensing, including satellite developments by the UK (TDS-1, 2014), NASA (CYGNSS,
2016) and ESA (GEROS-ISS, 2019). GNSS, however, uses very low power L-band signals (typically 16 dB
below the noise floor on the Earth’s surface). In contrast, communication satellites transmit in nearly every
band penetrating the Earth’s atmosphere with signal to noise ratios far above unity. Efficient compression
and encryption produce signals with noise-like properties, enabling the application of cross-correlation
techniques developed for GNSS-R to communication satellite signals. Basic research has been conducted on
remote sensing using satellite transmission across the spectrum, from P-band to Ku-band, with applications
ranging from ocean winds to sub-surface soil moisture.
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