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Development of radiative transfer model of snow-sea ice system

Tomonori Tanikawa®, Masahiro Hori* and Teruo Aoki’
1Japan Aerospace Exploration Agency
Meteorological Research Institute

A radiative transfer model for coupled snow-sea ice systems is developed to for remote sensing applications to monitor
snow/sea ice parameters and for accurate climate change predictions by regional and global climate models. These models
consider sea ice inherent optical properties (I0OPs: single-scattering albedo, extinction optical depth, and scattering asymmetry
parameter) for any wavelength between 300 and 2500 nm as a function of sea ice physical parameters including real and
imaginary parts of the ice refractive index, brine pocket concentration and effective brine pocket size, air bubble concentration
and effective air bubble size and sea ice thickness. The radiative transfer model generates spectral albedo and transmittance of
the sea ice as function of angles of illumination, sea ice 10Ps, ocean albedo and direct/diffuse fraction of downward solar
fluxes. We verified that it works well for the dependence of sea ice thickness on the spectral albedo and transmittance.
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