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Introduction

A new database of optical properties of ice cloud particles in the thermal infrared (1) have been parameterized for RTTOV. As compared with the current ice cloud optical properties of
RTTOV (2), this new database offers two new features: It allows a direct parameterization of the optical properties from the RTTOV inputs for ice cloud (the cloud temperature T, and the
ice water content IIW(C) without the need of estimating the effective size of ice cloud particle through four different empirical parameterizations, and the optical properties of the Baran
database where simulated for an ensemble of different ice cloud particle shapes which is expected to be more realistic than the two current RTTOV ice particles shapes (hexagonal or
aggregates). With this new database, users will not be requested to choose among the eight different ice cloud options (2 shapes times 4 effective size of ice cloud particle
parameterizations).

The Baran database and the RTTOV parameterization

BARAN database of 20662 PSD
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We parameterize the RTTOV ice cloud optical properties through the following relationships for absorption and scattering coefficients temperature of the Baran database
(Eq. 3), and for b and g (Eq. 4): N
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| - from the probability density function. The correlation shown on Figs. 5e and 5f are improved and
slopes of linear regressions are closer to unity
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e Improvement of the estimation of b and g: we applied a correction by visually selecting 2 thresholds
: | | | { for b and for g to split the values into three parts (represented by different colours in Figs. 5c and 5d).
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: 0.04 ; the slope of the linear regression at a particular wavelength. Results of the correlation after applying
the correction is show on Figs. 5g and 5h for b and g, respectively. In both cases correlation coefficients
are increased to better than 0.99.
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Figure 3. Example of the RTTOV parameterization of the optical properties at 8.7 microns.

Simulated IASI spectra with RTTOV ice clouds parameterization

We simulated IASI spectra with all RTTOV ice cloud options (see below) where the ice cloud profile where obtained from the DARDAR product (3) that combined CloudSAT and CALIOP
data to retrieve ice cloud profile. In Figure 3 is represented the profile of ice water content (left) and effective diameter (Deff) of ice crystals (rigth) used for the simulation of the IASI
spectra (Fig. 5)
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Figure 4. IWC profile (left) and ice crystals Deff (right) from DARDAR. Figure 5. IASI spectra simulated with hexagonal ice crystals (left) and aggregates (right) and new
database
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