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ENVISAT /ASAR Alternating Polarization images were acquired in a north French
Alps test site over the Romanche River basin, using ascending and descending orbits
from February to May 2004. During each ENVISAT data acquisition, an intensive field
measurement of snow pack properties (snow lines, snow pits) and weather conditions
were gathered on bare fields.

In this project, we attempt to develop a new inversion technique for snow parameters
(SWE, liquid water content, grain size etc) retrieval from ENVISAT /ASAR data by
using ground-based experimental data and/or backscattering models. First, we will



examine the theoretical behaviour of the backscattering ratios using IEM, GO and
SPM models; as function of the snow parameters and of the incidence angle in order
to determine the most sensitive parameters. For these simulations, two assumptions
will be tested: mono-layer and multi-layer for the snow model. For ENVISAT/ASAR
data, a topographic processing will be done in order to determine the local incidence
angles using a fine DEM.

Data sets will be analyzed by the way of statistical variation detection methods jointly
applied to VH and VV polarization intensity images. Different backscattering ratios
and multi-temporal ratios will be analyzed with respect to changes in the ASAR data
as function of changing snow pack parameters.

Finally, a model for snow parameters retrieval will be established and the results will
be compared to the distributed SAFRAN/CROCUS snow model (Météo-France) and
the set of ground validation measurements simultaneous to the SAR image registra-
tion.

This research initiative is a collaborative investigation between different research lab-
oratories and partnerships : CEN/Meteo-France, LGGE/CNRS, IETR/CNRS, EDF-
DTG for France, and INRS-ETE for Québec/Canada.


