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A 1DVAR system was developed to process space-borne microwave measurements. The 

particularity of the system is its potential applicability in cloudy and precipitating conditions. 

The Microwave Integrated Retrieval System (MIRS) solves for the inversion of the radiative 

transfer equation by finding radiometrically appropriate profiles of temperature and moisture 

and cloud parameters as well as surface emissivity spectrum and skin temperature. The 

inclusion of the emissivity spectrum in the solved-for state vector makes the system 

applicable globally with the only differences between land, ocean, sea-ice and snow 

backgrounds residing in the covariance matrix chosen to constrain spectrally the emissivity 

spectrum. The forward operator used in the MIRS is the Community Radiative Transfer 

Model (CRTM) which provides both radiances and derivatives with respect to all geophysical 

parameters to be inverted, including hydrometeors. The computation of the derivatives (k-

matrix) is performed using tangent linear and adjoint approaches. When used in absorption-

only mode, it is found that convergence of the system is reached globally, even in coastal 

areas, with pockets of non-convergence being highly correlated to cases of precipitation, 

suspicious measurements and generally with any situation that the forward operator can not 

handle properly. The system convergence is modulated by computed instrument errors and by 

estimated modeling errors. The fitting of the measurements could be made stricter by 

reducing the assumed modeling errors, making the convergence stricter. The system is 

applied routinely to NOAA-18 and Metop-A AMSU and MHS sensors and the assumed 

modeling errors are around one Kelvin in all situations, except for the temperature-sounding 

channels, where they are estimated to be lower (between 0.17 and 0.45 Kelvin depending on 

the channel). It is suggested in this paper that the system could be an excellent tool to pre-

process and filter microwave data for Numerical Weather Prediction (NWP) assimilation 

applications, based on the convergence metric. An additional benefit would be obviously to 

get an estimate of the geophysical state before starting the assimilation. This might be very 

useful especially if there is an interest in assimilating measurements taken in cloudy, rainy 

conditions and/or if there is interest in extending the assimilation over non-standard surface 

backgrounds. 

 
 

 


