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Radiometric and polarimetric calculations of simulated ice clouds composed entirely of aggregate
particles are conducted for several wavelengths in the Infrared (IR) and Sub-millimeter/Millimeter
(sub-mm/mm) ranges as part of NASA’s SWIRP (Compact Submm-Wave and LWIR Polarimeters
for Cirrus lIce Properties) project. The scattering/absorption/polarization properties of the
aggregates that were calculated at the selected bands before this study are incorporated into a
radiative transfer model, ARTS (Atmospheric Radiative Transfer Model) [1] in order to explore
ice cloud characteristics in 1D spherical atmospheres.

This study focuses on simulating cirrus clouds using the wavelengths of 441 pm (680 GHz),
1363 um (220 GHz), 8.6 pm, 11 pm, and 12 um. The simulated cirrus clouds are made to be
composed of a single ice particle habit of 8-column aggregates with a gamma distribution of
particle sizes. Simulations are performed for combinations of ice water path (IWP), effective
particle diameters (Deff), Visible optical thickness, and certain viewing zenith angles with ambient
temperatures and pressure levels corresponding to a typical tropical atmosphere. The sensitivity
analyses for these cases will focus on the creation of plots that display isolines of IWP and De
with brightness temperature parameters representing the axes for a combination of two or three
wavelengths [2,3]. The brightness temperature parameters being used for this study are
polarization difference for microwave wavelengths [4], brightness temperature depression from a
cloud-free atmosphere [5], and IR split-window brightness temperature differences [6] that are
based on the computed radiances from the ARTS calculations. The results can provide information
on the possibility of simultaneously retrieving IWP and Des using a combination of sub-mm, mm,
and IR wavelengths and brightness temperature parameters.
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