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Sea ice layer exploration with Very High Frequency radar echoes
ZHAO Yao
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Abstract: Based on the time domain Mueller matrix solution, a method for Very High Frequency(VHF,
30 MHz-300 MHz) radar pulse penetration on sea ice is developed. The polarimetric radar pulse echoes
contain echoes from top and bottom interfaces, volumetric scattering of air-bubbles and interface—volume
interactions. By changing model parameters such as the layer thickness, salinity, dielectric constant and
interfacial roughness, the radar pulse echoes on sea ice are numerically simulated to verify the feasibility
of the proposed method. The results demonstrate that the model can be used to explore sea ice, and the
information such as depth and other structure properties can be inversed and estimated.
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Fig.1 Geometry of sea ice model
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Fig.2 Radar echo of the polarimetric channels(VV, HH )
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Tablel Sea ice parameters

/=100 MHz
normal ice low salinity ice pan ice land ice
fluctuation variance 2 cm fluctuation variance 2 cm fluctuation variance 3 cm fluctuation variance 2 cm
rough surface between 01 correlation length 15 cm correlation length 15 cm correlation length 15 cm correlation length 15 cm
dielectric constant of pure ice and 3.328 0+i0.012 5 2.884 7+i0.002 1 3.328 0+i0.012 5 3.328 0+i0.012 5
salt solution impurity, & salinity=10%o salinity=1%o salinity=10%o salinity=10%o
dielectric constant of air bubbles, & &
size of bubbles(radius) 0.025 cm
orientation of bubbles random distribution
fraction volume of air bubbles 0.1
. . sea water sea water sea water rock
dielectric constant of layer 2, & . . .
85.324 3+i154.920 4 87.433 1 +i28.9199 85.324 3+i54.920 4 6+i0.1
fluctuation variance 2 cm fluctuation variance 2 cm
rough surface between 1-2 correlation length 20 cm correlation length 40 cm
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