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The polarization state of atmospheric radiation contains abundant information about aerosol 
and cloud particle properties. To assist in the combined use of reflected and emitted 
radiation for dust and cloud remote sensing, we developed a Markov chain approach to 
model polarized infrared radiative transfer in an optically isotropic or anisotropic medium 
(e.g. Earth atmosphere). A multi-steam scheme is adopted to resolve the angular 
dependence of total radiance and polarized radiance. Our model accounts for atmospheric 
emission, scattering, and absorption, as well as directional surface emission and reflection. 
Non-spherical particles with random and preferred orientations are considered. Simulation 
is performed for three reference Earth atmospheres (mid-latitude summer, sub-arctic winter, 
and tropical) which contains dust particles, water droplets, and ice particles of preferred or 
random orientations. These reference atmospheres overly an ocean or a land surface which 
contributes both surface emission and reflection. The numerical simulation shows a) 
remarkable impact of particle orientations, non-sphericities, and the linear and circular 
polarization components of infrared extinction matrix on the infrared polarimetric signals. 
By contrast, the infrared radiances are much less impacted. 
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Figure 1 Sensitivity of Infrared Brightness 
Temperature to Dust and Ice Cloud  

Figure 2 Sensitivity of Polarization Difference 
to Atmospheric Dust Particle Shape (1000cm-1)  


