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The Joint Airborne IASI Validation Experiment (JAIVEx) was conducted during April 

2007 mainly for validation of the IASI on the MetOp satellite. IASI possesses an ultra-

spectral resolution of 0.25 cm-1 and a spectral coverage from 645 to 2760 cm-1. 

Ultra-spectral resolution infrared spectral radiance obtained from near nadir 

observations provide atmospheric, surface, and cloud property information. An 

advanced retrieval algorithm with a fast radiative transfer model, including cloud 

effects, is used for atmospheric profile and cloud parameter retrieval. This physical 

inversion scheme has been developed, dealing with cloudy as well as cloud-free 

radiance observed with ultraspectral infrared sounders, to simultaneously retrieve 

surface, atmospheric thermodynamic, and cloud microphysical parameters. A fast 

radiative transfer model, which applies to the cloud-free and/or clouded atmosphere, 

is used for atmospheric profile and cloud parameter retrieval. A one-dimensional (1-

d) variational multi-variable inversion solution is used to improve an iterative 

background state defined by an eigenvector-regression-retrieval. The solution is 

iterated in order to account for non-linearity in the 1-d variational solution. It is shown 

that relatively accurate temperature and moisture retrievals can be achieved below 

optically thin clouds. For optically thick clouds, accurate temperature and moisture 

profiles down to cloud top level are obtained. For both optically thin and thick cloud 

situations, the cloud top height can be retrieved with relatively high accuracy (i.e., 

error < 1 km). Preliminary retrievals of atmospheric soundings, surface properties, 

and cloud optical/microphysical properties with the IASI observations are obtained 

and presented. These retrievals are further inter-compared with those obtained from 

airborne FTS system, such as the NPOESS Airborne Sounder Testbed – 

Interferometer (NAST-I), dedicated dropsondes, radiosondes, and ground based 

Raman Lidar. The capabilities of satellite ultra-spectral sounder such as the IASI are 

investigated. 
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