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The Cooperative Institute for Meteorological Satellite Studies (CIMSS) at the University of Wisconsin-Madison, USA, has a long history of software development to acquire and process radiances measurements from polar orbiting and geostationary weather satellites.  Since 1983, CIMSS has worked with the International TOVS Working Group (ITWG) to create the International TOVS/ATOVS Processing Packages (ITPP/IAPP).  CIMSS has also worked with NASA and the Earth Observing System (EOS) direct broadcast community to create the International MODIS/AIRS Processing Package (IMAPP).  This paper describes these software packages and their products.

INTERNATIONAL TOVS/ATOVS PROCESSING PACKAGES

The International TOVS Processing Package (ITPP) provides Level 0 to 1B processing and software to retrieve vertical profiles of temperature and moisture from AHVRR, HIRS and MSU radiances on NOAA polar orbiting satellites through NOAA -14.  For NOAA –15 through the current NOAA –17 satellites, the International ATOVS Processing Package (IAPP) works in conjunction with the AAPP (AVHRR and ATOVS Processing Package), developed by Eumetsat, to accomplish the same tasks for this new generation of NOAA polar weather satellites. 

For the current ATOVS satellite series, direct broadcast users worldwide can use the AAPP to create calibrated, navigated radiances.  Additional software modules within the AAPP provide cloud clearing and remapping to scale all data to the HIRS/3 footprint.  Additional information on the AAPP can be found at http://www.eumetsat.de. 

The IAPP contains the scientific algorithms to retrieve temperature and moisture vertical profiles from the calibrated, navigated ATOVS radiances obtained through AAPP.  The IAPP uses HIRS/3 and AMSU –A and –B radiances in the retrieval scheme.  The AMSU radiances are remapped to the HIRS/3 field of view (fov).  Retrievals can be made from a single HIRS/3 fov, or from a 2 x 2 or 3 x 3 array of radiances.  Using an array of fields of view increases the spatial domain of the retrieval, but can help reduce the effect of clouds by averaging to better determine clear sky radiances.  The key scientific elements of the IAPP are effective cloud detection and removal, using both infrared and microwave radiances, and a non-linear, iterative, physical retrieval method developed by Li et. al, (1999, 2000).  The algorithm offers a choice of using surface metar data (recommended to provide best quality surface information) and a choice of regression or model based first guess. 

Output from the IAPP includes vertical profiles of temperature and water vapor mixing ratio, estimates of total column precipitable water and ozone, surface skin temperature and microwave emissivity, and clear column radiances.  For more information on the IAPP, see http://cimss.ssec.wisc.edu. 

INTERNATIONAL MODIS/AIRS PROCESSING PACKAGE (IMAPP)

Within the NASA Earth Observing System (EOS) program, a direct broadcast capability was created for MODIS and AIRS radiance measurements.  The NASA Earth System Enterprise provided support to the University of Wisconsin CIMSS to develop Level 0 to 1B direct broadcast processing software for MODIS and AIRS radiances.  The objective is to develop a software package for international distribution which allows any ground station capable of receiving EOS direct broadcast data to produce a suite of geophysical products in near real-time (within 1 hour of satellite overpass).  This objective will allow NASA to directly involve the international community in the use and validation of EOS data sets.

The International MODIS/AIRS Processing Package (IMAPP) allows any ground station capable of receiving direct broadcast from Terra or Aqua to produce calibrated and geolocated MODIS radiances (Level 1), along with a select group of science products (Level 2).  IMAPP is derived from the operational MODIS processing software developed at NASA GSFC, and is modified to be compatible with direct broadcast data.  

The most recent release of IMAPP MODIS Level-1 software was made available to the international EOS direct broadcast community in September 2001.  MODIS L1 v1.4 includes L0 to L1 processing creating calibrated, navigated radiances from both Terra and Aqua direct broadcast.  The initial release of IMAPP MODIS Level-2 science product software occurred in May 2002.  The current MODIS L2 v1.2 derived products include the MODIS cloud mask and cloud top properties, vertical profiles of atmospheric temperature and moisture, total column ozone, total column water vapor, stability parameters, and low and high level moisture (water vapor between surface and 700 hPa and between 400 and 100 hPa). 

AIRS Level-1 processing software was installed and tested successfully at CIMSS in preparation for Aqua direct broadcast processing and porting to IMAPP.  This software should be available for release early in 2003.  Combined MODIS/AIRS retrieval algorithms are being prototyped and tested.  They will be available in a later release, as will the inclusion of the EOS Aqua microwave measurements. As part of synergistic use of MODIS and AIRS data, Co-location between MODIS and AIRS field of views is under development and will be released soon.

The IMAPP source code distribution is at:

http://cimss.ssec.wisc.edu/~gumley/IMAPP/
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