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1. INTRODUCTION

Microwave radiometer observations have been used to retrieve snow depth and snow water equivalent
on both land and sea ice, snow accumulation on ice sheets, melt events, snow temperature, and snow
grain size. Modeling the microwave emission from snow and ice physical properties is crucial to
improve the quality of these retrievals. It also is crucial to improve our understanding of the radiative
transfer processes within the snow cover, and the snow properties most relevant in microwave remote
sensing. Our objective is to present a recent microwave emission model and its validation. The model is

named DMRT-ML (DMRT Multi-Layer), and is available at http://Igge.osug.fr/~picard/dmrtml/.

2. THE DMRT-ML MODEL

DMRT-ML is a physically-based model to compute the thermal microwave emission of a given
snowpack for passive microwave remote sensing applications. The model is based on the Dense Media
Radiative Transfer Theory (DMRT; Tsang et al., 2000, 2007) for the computation of snow scattering and
absorption properties. The radiative transfer equation is accurately solved using the DIscrete Ordinate
Radiative Transfer Method (DISORT). The DMRT-ML model was initially designed for semi-infinite
snowpacks as found in inner Antarctica (Brucker et al., 2010). Recently, it was extended and applied to
Arctic and sub-Arctic seasonal snowpacks on tundra and ice-cap environments (Roy et al., 2013; Dupont
etal., 2014).



The snowpack is described as a stack of horizontal snow layers and an optional underlying interface
representing either the soil or the ice. The atmospheric down-welling contribution can be optionally
taken into account. DMRT-ML is designed to work for most snow-covered surfaces, and can account for
both dry and wet snowpack conditions over soil (e.g. Alpine or Arctic seasonal snow) and over ice (e.g.

on ice sheet or lake).

3. MODEL VALIDATIONS

The DMRT-ML model was validated against satellite observations at Dome C, East Antarctica, using in-
situ snow grain size, density and temperature profile measurements (Brucker et al., 2011). It was also
validated for sub-Arctic seasonal snowpacks (Roy et al., 2013), using a set of 20 detailed snowpit
measurements and surface-based microwave radiometer observations. In addition, the model was applied
to snowpacks overlying ice, as found on the Canadian Barnes ice cap and on the ablation areas of ice
sheets. Accounting for the ice properties (bubble size and density) appeared to be important to reconcile

the model simulations and the ground-based radiometer observations (Dupont et al., 2014).

4. CONCLUSION

We will present the DMRT-ML model, which accurately simulates snow brightness temperature over a
wide range of cryospheric environments (e.g. seasonal snow, ice sheet, superimposed ice). Such results
are of particular interest for the assimilation of satellite passive microwave data in snow models and for
improving simulations of snow properties. The model can take input from a detailed snowpack model
such as Crocus, or SNOWPACK. It is entirely written in Fortran90 which makes its integration in

numerical weather prediction land surface assimilation schemes as seamless as possible.
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