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Global warming may result in Antarctic ice-sheet
melting

The 3D structure and physical properties are not
well known
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Remote sensing is needed
E S ARO$ ARISdId a pretty good job at it

Extraction of ice-sheet properties still open

Figure 1.1 POLARIS mounted on the Basler DC-3T aircraft during the IceGrav
campaign.
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Objective is twofold

» To build realistic models of Antarctic ice

properties: with such models, data are easily
Interpreted

» Using them, to assessthe feasibility of a
spaceborn radar
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Dedicated models
» Cannot be exact solver of Maxwell equations
» Many models in the literature ( Elfouhally & al.)

Able to reproduce:

» Surface scattering

» Internal reflections (ILLUSTRATION)
» Bedrock reflection

» Attenuation level
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E S Agiogect. Antarctic Ice Sounding
Experiment using £ S Ar6bsaind Polarimetric
Sounder(AnlS)

Contractors. NOVELTIS, DTU, BASegOsphere

NOVELTIS: maindriver of EM model
definition and validation
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The model is called EMIce
» C++ code

» Typical sim time of a few hours

Developed at NOVELTIS

It gives the return waveform of a given
scene shot by a given air-borne radar
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C E M I Ce m Od u IeS - Radar Wafgtfolf:nn t:lcr.lg::xssnon

. . -Recetver processing along the flight path
» System simulator: pulse generation,

signal processing Tracadtitedd
. . Returned waveform e TR
» Geophysics simulator

» Interaction / propagation model

Propagation & Interaction model
-Stratified media

Pretty much independent on Soadnalon

- Refraction

each other Prirtion
» Each was adapted to the POLARIS l

Layer thickness
Complex dielectric constant profile

case

(multi-)Antenna patterns DEM for susfie: sob-sufases and bediock

- Surface and subsurface roughness
- Conductivity profile
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airfice interface
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Figure 6 : Orbit definition over the simulation domain
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Airborne configuration with 9 APC
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Figure 11: Airborne configuration 5 APC (1 nadir and 4 from the left) backscattered signal (2 m interval between phase
center). Mo point targets considered. Surface at 4000 m elevation and a sub-surface at 3600 m elevation
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