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AERI Data Read me File
Instrument Description:
The AERI instrument (manufactured by Bomem Inc.) is a fully automated ground-based passive infrared interferometer that measures atmospheric downwelling radiances from 550-3000 cm-1 (3.3-18(m). The instrument uses a 2-channel (sandwiched HgCdTe/InSb) detector providing sensitivity in the 3.3-5.5 and 5.5-18(m spectral regions for channels 1 and 2 respectively.  AERI also uses 2 blackbody references for calibration, one which is allowed to float at the ambient temperature and the other which is fixed at 65C. 
Operations: 
The AERI instrument, part of the GSFC NASA SMART system, ran nearly continuously during the NAMMA field campaign from 9/4/06-9/26/06 with periodic downtimes due to: 

1. occasional data transfer/backup
2. several power outages (required system reinitialization)
3. hatch closure events  (likely due to deposited sea salt on hatch sensor)
The AERI measurement sequence consists of the zenith scene view (viewing zenith angle =0) bracketed by 2 blackbody measurements and takes approximately 20 minutes to complete. Data is logged automatically to a local PC where it is then archived.   

Data-Processing:

The measured raw AERI spectral data was calibrated using the Bomem Acquire software producing the channel 1 and 2 spectral radiances.  

Data format:
The data is archived in netCDF format where each file is arranged according to day and channel number. The filename convention uses a ‘year, month, day, channel number’ format – e.g. YYYYMMDDCX.CDF where Y=year (2006), M=month (09), D=day (04-26) and C =channel and X=1 or 2 (channel number).
For example the channel 1 data for 9/4/06 can be found in file, ‘20060904C1.CDF’. 
Likewise channel 2 data resides in ‘20060904C2.CDF’.
The following variables are stored in each file. In the parenthesis are the variable names:

1. wavenumber (WNUM1)

2. time (TIME)

3. altitude (ALTITUDE)

4. longitude (LONGITUDE)

5. latitude (LATITUDE)

6. radiance (MEAN_RAD)

Also given are the global and local attributes for each variable. The following is an example of header output for the channel 1 data using the ‘ncdump’ command:
netcdf 20060904C1 {

dimensions:

        time = UNLIMITED ; // (510 currently)

        wnum1 = 2655 ;

variables:

        int date ;

        double wnum1(wnum1) ;

                wnum1:longname = "wave number in reciprocal centimeters" ;

                wnum1:units = "centimeters^-1" ;

                wnum1:missing_values = "-9999”;
                wnum1:range_of_values = "[520.237, 1799.856]”;
        float time(time) ;

                time:longname = "time in UTC (center of AERI observation period)" ;

                time:units = "hours" ;

                time:missing_values = "-9999" ;

        float Altitude(time) ;

                Altitude:longname = "location of SMART in meters above sea-level" ;

                Altitude:units = "meters" ;

        float Longitude(time) ;

                Longitude:longname = "location of SMART in degrees West Longitude" ;

                Longitude:units = "degrees" ;

        float Latitude(time) ;

                Latitude:longname = "location of SMART in degrees North Latitude" ;

                Latitude:units = "degrees" ;

        float mean_rad(time, wnum1) ;

                mean_rad:longname = "Downwelling radiances interpolated to standard wnum scale" ;

                mean_rad:units = "mW/(cm^2 Sr cm^-1)" ;

                mean_rad:missing_values = "-9999" ;

// global attributes:

                :description = "NetCDF NAMMA AERI Data File (CH1) September, 2006" ;

                :author = "SMART NASA GSFC" ;

                :date = "Created March 2007" ;
Reading data:
The data can be accessed using the netCDF software package freely available from Unidata (http://www.unidata.ucar.edu/software/netcdf/) or can also be read using the netCDF toolbox for Matlab (http://mexcdf.sourceforge.net/).  The NAMMA AERI data files were put into netCDF format using the Matlab toolbox.  The following is a short explanation of how to read in the data files using Matlab.

The quickest and easiest way to view the data is to simply type ‘ncload filename’ at the command prompt. This will extract all the variables directly into the workspace for further processing, plotting etc.  
For questions regarding the AERI data, please contact the SMART team
