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                Examples of SeaDAS Batch or Command Line Processing
   The SeaDAS GUI is not that great if you have to process/analyze many
   images. You can do a lot from the command line (using linux commands
   in the terminal application). Here are some examples. Some of these
   will call gpt.command, the SeaDAS batch or command-line mode.
     1. 
       Downloading files in bulk
   When you order L2/L3 files from the NASA oceancolor data browser (https://oceancolor.gsfc.nasa.gov/cgi/browse.pl?sen=am
   ) or their File Search tool (https://oceandata.sci.gsfc.nasa.gov/api/file_search
   ) you can get your order as a list of URLs (only if you use “do not
   extract” and don’t select a subset of L2 products), which looks like
   this:
   
   You can copy and paste each line in your browser to download them one
   by one. If you have many you can use the Terminal to download them in
   one batch as follows:
   First copy all the URLs to a text file (use TextEdit, not Word, since
   Word does not generate ‘plain’ text files, or you can use a Terminal
   editor like emacs, nano, etc.). Make sure to put a new line after the
   last line (just type return). Save the file as manifest.txt to a
   specific directory, say: Documents/ESS141/project/L2_files
   Open Terminal, go to that directory: type: cd
   Documents/ESS141/project/L2_files
   Check if manifest.txt is present in this directory with the command:
   ls
   To see the contents of the file use the command: more (page by page,
   type q to end) or cat (whole file at once)
   You should see something like this:
   
   To download the files we will use the program wget. If you get
   ‘command not found’ when you type wget in your terminal you can use
   curl (see further down). Using sed (a kind of text editor on the fly)
   we can transform the URLs listed in manifest.txt into a properly
   formatted wget command. First a dry run where we just output to the
   screen:
   cat manifest.txt | \grep http | sed 's/\(.*\)/wget -N
   --auth-no-challenge=on &/'
   If it looks good than we can execute it by adding ‘| sh’ (‘piping to
   shell’) to the command above:
   cat manifest.txt | \grep http | sed 's/\(.*\)/wget -N
   --auth-no-challenge=on &/' | sh
   It should start downloading, and an ‘ls’ should reveal the 3 files in
   manifest.txt that were downloaded in the example below. To verify that
   it downloaded correctly you can check the filesize with the command
   ‘ls -alh’, it should be in the in the megabyte range (M), not kilobyte
   (K) or byte (B):
   
   If you don’t have the program wget installed you can use curl. The
   process is similar to wget. With sed we output the complete curl
   command to download the files one by one. . First a dry run where we
   just output to the screen (all one line):
   cat manifest.txt | \grep http | sed 's/\(.*\)/curl -OLn -b
   ~\/.urs_cookies -c ~\/.urs_cookies &/'
   The output should look something like:
   curl -OLn -b ~/.urs_cookies -c ~/.urs_cookies
   https://oceandata.sci.gsfc.nasa.gov/cgi/getfile/A2019025142500.L2_LAC_OC.nc
   curl -OLn -b ~/.urs_cookies -c ~/.urs_cookies
   https://oceandata.sci.gsfc.nasa.gov/cgi/getfile/A2019025133500.L2_LAC_OC.nc
   curl -OLn -b ~/.urs_cookies -c ~/.urs_cookies
   https://oceandata.sci.gsfc.nasa.gov/cgi/getfile/A2019025124500.L2_LAC_OC.nc
   If it looks good we can execute it by adding adding ‘| sh’ (‘piping to
   shell’) to the command above:
   cat manifest.txt | \grep http | sed 's/\(.*\)/curl -OLn -b
   ~\/.urs_cookies -c ~\/.urs_cookies &/' | sh
   If the files are in the kilobyte range or 0B (view file size and other
   info with: ls -alh) than it probably means that you did not create a
   .netrc file in your home directory. The .netrc file contains your
   username and password info for the earthdata account (created in the
   first lab). To create your .netrc type the following 2 commands in
   Terminal:
   echo "machine urs.earthdata.nasa.gov login USERNAME password PASSWD" >
   ~/.netrc
   chmod 0600 ~/.netrc
   where USERNAME and PASSWD your earthdata account credentials.
     2. 
       Projecting multiple files using mosaic
   Projecting multiple files one by one can be done with the
   example_mosaic_script.sh script. This will call SeaDAS ‘command line
   mode’ gpt.command. You also need an xml file that contains the
   information of the projection you will use. An example is
   barhav15_mosaic.xml. Copy both files to the directory where your input
   files are.
   You can generate the projection info needed in the xml file from the
   GUI:
   Figure out your projection using the GUI. Once you are happy with it
   you can get the projection parameters from the Mosaic window under
   File -> Display Parameters:
   
   Now open up your xml file (in TextEdit or using emacs) and replace the
   part starting with  through  with the corresponding
   part copied from the Mosaic Parameters window. Save it.
   Next you will have to create an input file containing the files you
   want to mosaic. It is easiest if they are in the same directory as
   your script. A command line example of generating input.txt containing
   all files ending with .nc: ls -1 *.nc > input.txt
   
   The example_mosaic_script.sh will process chlor_a by default, if you
   want to change it, you have to change it in the script. It will put
   the output files in the subdirectory ‘mapped’ and the input files that
   have been projected will be moved to the ‘done’ subdirectory. The
   script will automatically create them.
   Start mosaic’ing by typing: bash example_mosaic_script.sh input.txt
   
     3. 
       Projecting + combining multiple files
   Combining multiple scenes into one image can be done with the
   example_multi_in_mosaic_script.sh script. For example you can combine
   all scenes from the same day in one image to minimize data loss due to
   clouds. Example files needed: example_multi_in_mosaic_script.sh and
   barhav15_multi_in_mosaic.xml.
   Similar to the previous section you have to add the projection data to
   the appropriate section in the xml file. The script doesn’t use the
   ‘input.txt’ file for files to process but has it inside the script.
   You have to edit the WILDCARD variable to let the script know which
   files to process. For example, if you want all MODIS/Aqua scenes from
   Julian day 250 of year 2016 combined in one mosaic the WILDCARD can be
   ‘A2016250’. You can test it on the command line by doing ls + WILDCARD
   + *, so in this example: ls A2016250*, and see if it lists the files
   you want.
   Run the script by: bash example_multi_in_mosaic_script.sh
     4. 
       Process file from L1A to L2
   If you want to create non-default products or use custom parameters
   when creating L2 files you can use the script l1a_to_l2.sh to process
   multiple L1A files. Put the script in the same directory as your L1A
   files and run the script by: bash l1a_to_l2.sh input.txt (where
   input.txt contains a list of your input L1A files). It will also
   download and select the correct ancillary files based on the input
   files (instead of using climatology).
   Enter custom products/commands on the l2gen line (line 38). Using the
   GUI for l2gen you can easily find the syntax for creating custom
   options. Checking/changing things under the different tabs will be
   represented in the “Main” tab.
     5. 
       Calculate statistics for a mask (polygon shapefile)
   If you want to calculate for example mean chlorophyll for a specific
   region of interest you can use the example_stats_shape_script.sh
   script and accompanying xml file stats_shapefile.xml. The region of
   interest (polygon or whatever) should be in shapefile format created
   with the SeaDAS GUI.
   In the script file you need to define the output file name and
   polygon/mask name (as shown in the SeaDAS GUI). In the xml file you
   need to set the name of the shapefile, which should be in the same
   directory as where the scripts, and input files, etc. are. The default
   variable is chlor_a, which can be changed in the xml file as well.
   Run the script by: bash example_stats_shape_script.sh input.txt (where
   input.txt contains a list of scenes/images to analyze).
     6. 
       Extracting data from a specific latitude/longitude
   With the SeaDAS GUI you can extract data from a specific location with
   the PixEx tool. You can do it from the command line as well. For
   example, using the pixex.xml file run it as:
   gpt.command -e pixex.xml -Ssource=
   A20152132015243.L3m_MO_NSST_sst_4km.nc -Plat_in=32. -Plon_in=-120.
   Where the source file is A20152132015243.L3m_MO_NSST_sst_4km.nc and
   your lat/lon 32N and 120W. You can wrap this in a script to do it for
   multiple files similar to previous examples.
     7. 
       More examples
   For more examples on how to use SeaDAS command line mode (gpt.command
   [Mac] or gpt.sh [linux]) check out:
   http://ocean.stanford.edu/research/seadas7.html
   https://seadas.gsfc.nasa.gov/help/GptCookbook/gptCookbook.html
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