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We carried out an experiment to measure polarimetric backscatiering signatures fromthinice at the U.S. Ariny Cold
Regions Rescarch and Engincering Laboratory. T'wo ice sheets were grown in an indoor pit with the air teinperature
kept about - 20°C to simualate the cold arctic condition.

During the growth of the two ice shieets, a C-band polarimetric scatteronieter was used to collect backscattering data
al centimetricinerements for ice thicknessup to 12 cin. Full polarimetric scat tering mat rices were measured as functions
of incident avigles during the ice growth.  ¥romn the scattering matrix mcasurements, polarimetric backscatlering
cocflicients, covariance matrices, Mueller ypat rices, and polarization signat ures of the thinice are ob tained.

Morcover, a nutnber of micasurciments were carried out 011 various mmodifiedice conditions. Polarimetric sigriatures
of frost flowers were investigated by mcasuring backscatter with all frost. flower constituents, then with the flufly frost,
ice taken away, and with the rough frost. bascs renmioved. Icc warming experiment was carried out with polarimetric
scat terometer measurciments before and aft er theice temperatures st abilized to a linecar profile with respect to ice
depth. Flooding of the ice sheets was also studied with backscatter measurcinents for two flooding events under
cold and warni 1ce conditions; an increase in radar return was observed at nonnal incidence in both cases. When
the flooding brinc layers froze and became g ushlayers, polarimetric mcasurements were taken to study slush layer
cffects. lcc thickness and teinperature were measured 1 situ and ice sarnples were taken for salinity measurements and
structure analyses with the thin sec tion method to relale ice characteristics to the microwave polarimetric signatures,




