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The ultra-wideband software-defined radiometer (UWBRAD) provides
measurements of ice sheet thermal emission over the frequency range 0.5-2 GHz
for the purpose of remotely sensing internal ice sheet temperature information.
Previous studies have demonstrated the potential of using multiple frequency
observations of the ice sheet to obtain the internal ice sheet temperature profile.
Because electromagnetic waves can penetrate deeper in the ice depending on their
frequency, multiple frequency observations of the ice sheet can provide
information coming from different depths inside the ice sheet.

UWBRAD was designed and built at The Ohio State University to provide
brightness temperature measurements over 0.5-2 GHz frequency range using 12
frequency channels and full-bandwidth sampling of each channel. Because the
instrument operates in unprotected portions of the spectrum, RFI detection and
mitigation algorithms are included to filter the data in real time.

UWBRAD was deployed in a September 2017 campaign in Greenland, and
observed brightness temperatures of the ice sheet as well as firn aquifers, sea ice,
the ocean surface, and land regions during the transit to and from Calgary, Canada
(the aircraft base of operations). The presentation will review the campaign and
datasets collected, as well as the methods used for calibration and RFI processing.
Spectral features of thermal emissions from the ice sheet and other geophysical
regions will then be reviewed and compared with the predictions of available
forward models. The use of the results to retrieve internal ice sheet temperature
information will then be presented, along with comparisons of the retrieved
temperature profiles to in-situ measurements at the Camp Century, NEEM, and
NGRIP core site locations. The use of multi-frequency brightness temperatures
for remotely sensing sea ice properties as well as sea salinity will also be
reviewed and discussed.



