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This study focuses on the performances of the total precipitable water (TPW) operational 

product, generated using the Microwave Integrated Retrieval System (MIRS) at 

NOAA/NESDIS. These retrievals are made operationally available over ocean and also, 

experimentally, over land, coast, sea ice and snow surfaces. MIRS is a 1DVAR inversion 

scheme that employs the Community Radiative Transfer Model (CRTM) as the forward 

operator. It solves simultaneously for the surface and the atmospheric parameters in a 

consistent fashion. The surface is represented by its temperature and emissivity spectrum. The 

main difference between retrieval over land and that over ocean is confined to the shape of 

the spectral constraint imposed on the emissivities being retrieved. This renders the retrieval 

of atmospheric profiles over different surfaces, trivial. The main challenge becomes simply 

the determination of the appropriate constraint for each type of surface background. Although 

MIRS retrieves the entire temperature and moisture profiles, we will focus in this study on the 

assessment of the TPW retrieval over all-surfaces, namely ocean, sea-ice, land, coast and 

snow. Note that the TPW is not retrieved independently in MIRS, but is rather a vertical 

integration of the retrieved moisture profile. The assessment of the performances is done 

using NOAA-18 and METOP-A AMSU/MHS data. The retrievals are compared to the NCEP 

Global Data Assimilation System (GDAS) outputs and to a network of radiosondes, 

encompassing a wide variety of meteorological situations. Specific comparisons over a one-

year period, to data from three Atmospheric Radiation Measurement (ARM) sites (Southern 

Great Plains, Northern Alaska and Tropical Western pacific) are also presented. It is found 

that TPW accuracy over snow and sea-ice backgrounds is higher than that over non-frozen 

land surfaces, consistent with expectations determined in simulation. Over ocean, the MIRS 

retrievals are also compared to operational products, namely the Microwave Surface and 

Precipitation Products System (MSPPS). Visual inspections of TPW fields seem to indicate 

that MIRS is consistent with meteorology, with no apparent discontinuity of moist/dry fronts 

at the boundaries of surface backgrounds. This adds confidence that MIRS is functioning as 

expected and suggests that coastal retrievals might also be accurate. In this case, the retrieved 

surface emissivity spectrum handles the mixed terrain within the pixels, avoiding therefore a 

contamination of the TPW. The statistical performances are broken down by surface type. 

 

 



 

 


