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System Description Document
1.0 SYSTEM OVERVIEW   







 
The GOES and Aerosol Smoke Product (GASP) was developed at NESDIS/ORA
(Knapp et al., 2002). This product is a retrieval of the Aerosol Optical Depth (AOD) using visible radiances from the Geostationary Operational Environmental Satellites (GOES) imager. The GASP product can be used to detect aerosol plumes due to anthropogenic emissions (i.e., automobiles, industry, fires) and dust over land and ocean surfaces. It is available every 30 minutes during the sunlit portions of the day in near real time .Users include federal and local regulatory agencies, and academic institutions.
2.0 SYSTEM INPUTS AND OUTPUTS 

2.1  Inputs

· GOES-12 Channel 1 visible imagery – Used to retrieve the AOD and generate the composite background image files.
· GOES-12 Infrared Channels 2 and 4- these channels (in conjunction with Channel 1) are used  to identify clouds. The cloud mask is based on the Clouds from AVHRR algorithm (Stowe et al., 1999) adapted for GOES channels by Andy Heidinger.      
 

· Latitude and longitude data files. All output data files are mapped to this fixed latitude/longitude grid.
· Data files with view zenith and azimuth angle for each pixel
· Data files with surface elevation and land cover type for each pixel
· Look Up Table (LUT) - Generated using the 6S radiative transfer model. It is used to retrieve the surface reflectance and AOD by interpolation.      

             2.2 Intermediate files

· Composite background image -  generated for each time period using the second darkest pixel from visible (channel 1) imagery from the last 14-28 days.
· Surface reflectivity files- Generated from the composite imagery and the LUT and assuming a background AOD of 0.04.

· Cloud Mask files- These files store the results of the cloud mask
 (i.e., the cloud/no-cloud decision) for each pixel in a given image.   

· Angular files- These files store the viewing illumination geometry for each pixel

             2.2 Outputs
· The GASP algorithm writes binary output files that contain the retrieved aod and other relevant variables including cloud mask, and retrieved surface reflectivity.
·  A jpg and geotiff AOD image is also generated for each time period.
3.0 OPERATIONAL SCENARIO       







The GASP processing system is fully automated, requiring no operator intervention. The GASP algorithm is written in the Interactive Data Language (IDL). The IDL code is compiled and executed within IDL scripts. Each IDL script is executed within a shell script. There are 3 main shell  scripts in the GASP processing. The first two are run during the night time hours and generate the composite reflectance background imagery and surface reflectance imagery. The third shell script performs the cloud mask and  AOD retrieval every 30 minutes in near real time.  The crontab automatically initiates each level of GASP processing by calling the shell scripts as set in the crontab job schedule. An additional Peal Script is used to remove old files.
4.0 RESOURCE REQUIREMENTS
 The GOES system operates on Intel-compatible PC workstations running RedHat Linux.  The host machine should have at least two gigabytes of RAM, 50 gigabytes hard drive space, and two 900 mhz processors (or equivalent) for realtime operation for GOES East.  Processing data for additional satellites requires additional hardware and significantly more disk storage space.

5.0 MAINTENANCE AND MONITORING  
No monitoring is required for the GASP processing system. Calibration updates are required periodically but are not on a regular schedule.
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