Hans Liebe Lecture in Boulder, CO, Jan 2017
Title:
Interactions of microwaves with ice and snow - from experiments to models for
applications in remote sensing
Abstract:
In this lecture the history of studies that led to our understanding of the interaction of
microwave radiation with the natural snowcover, starting with lucky discoveries and
disappointments, will be described. These were a motivation for robust investigations
leading to the determination of the complex dielectric properties of ice and snow, to
reflectivities and transmissivities of snow slabs from which we derived absorption and
scattering coefficients. The relations of these parameters with snow temperature,
density and correlation length (& liquid water content in case of wet snow) were used
in the development of the Microwave Emission Model of Layered Snowpacks (MEMLS)
for the frequency range from 5 to 100 GHz. Comparable relationships were obtained
for a fully physical model using the improved Born Approximation and radiative transfer
in a refractive medium. Recent extensions of MEMLS to L Band and to radar
backscatter indicate the potential to estimate snow density and ground permittivity from
SMOS / SMAP data and to simulate radar backscatter of snow-covered terrain,
respectively.
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