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A new version of RTIASI, the ECMWF fast radiative transfer model for the Infrared Atmospheric 
Sounding Interferometer (IASI) has been developed that features the introduction of multiple 
scattering by aerosols and clouds. In RTIASI, multiple scattering is parameterized by scaling the 
optical depth by a factor derived by including the backward scattering in the emission of a layer and 
in the transmission between levels (scaling approximation).  
 
The RTIASI radiative transfer can include by default eleven aerosol components, five types of water 
clouds and eight types of cirrus clouds. The database of optical properties for aerosols and water 
droplets has been generated using the Lorentz-Mie theory assuming these particles have a spherical 
shape. For cirrus clouds, a composite database of optical properties has been generated using the 
Geometric Optics method for large crystals and the T-matrix method for small crystals. In either case, 
ice crystals have been assumed to have the shape of a hexagonal prism randomly oriented in space.  
 
To solve the radiative transfer for an atmosphere partially covered by clouds, RTIASI uses a scheme 
(stream method) that divides the field of view into a number of homogeneous columns, each column 
containing either cloud-free layers or totally cloudy layers. Each column is assigned a fractional 
coverage and the number of columns is determined by the cloud overlapping assumption (maximum-
random in RTIASI). The total radiance is then obtained as the sum of the radiances for the single 
columns weighted by the column fractional coverage. 
 
To assess the accuracy of the scaling approximation we have compared approximate radiances with 
reference radiances computed by using a doubling-adding algorithm. For aerosols, the largest errors 
are observed for the desert dust type. For this case, errors are less than 1 K in the thermal infrared and 
less than 0.25 K in the short wave. For water clouds, errors are typically less than 1K in the thermal 
infrared and less than 4 K in the short wave. For the cirrus cloud type, we found a remarkable 
agreement between approximate and reference radiances. For a tropical profile, errors introduced by 
the scaling approximation never exceed 0.5K whereas for an arctic profile errors are typically less 
than 0.1 K. 
 
Work has started to incorporate the science of RTIASI into RTTOV. This will lead to the release of a 
new version of RTTOV that can process IASI and AIRS radiances using many of the advanced 
capabilities of RTIASI. The new RTTOV will include a finer vertical pressure grid, variable trace 
gases, solar radiation, a new parameterization of the Planck function and an altitude dependent 
computation of the local viewing angle. 
 


