SeaDAS Training Course Exercises

Exercise 1:

Ordering Data from the OceanColor Web

Ordering Data from the OceanColor Web

The OceanColor Web (http://oceancolor.gsfc.nasa.gov/) serves as a data source for Level-1, Level-2 and Level-3 products for the MODIS, SeaWiFS, OCTS, and CZCS sensors (MODIS Level-0 data is also available). It is also an important source of information on data products, data quality, and the SeaDAS software package.

In the coming days we will begin using SeaDAS software to process MODIS Level-0 and Level-1A data to Level-3. This current exercise is intended to guide you through the ordering of MODIS Level-1, 2 and 3 data, allowing you to choose data from a geographic region of interest. You will then use this data during future SeaDAS processing exercises.

Instructions for Ordering and Downloading Data from the Ocean Color Web Site

A.  Ordering Level-1A MODIS-Aqua Data

1. Go to the main OBPG OceanColor Web page: http://oceancolor.gsfc.nasa.gov/
2. CLICK on the Level 1 and 2 Browser link in the left-hand pane.

3. Notice that by default the “MODIS (Aqua)” sensor is selected (small box is checked) in the top left area of the webpage. You will now create search criteria and initiate a search for MODIS-Aqua data available from the OBPG.

4. CLICK on any month (e.g. ‘July’ next to 2007) in the lower left "Mission" table. This will limit your data search results to only the month you choose.

5. In the two tables in the middle-left part of the page, CLICK on the [400] button for the search Radius (km) and CLICK on the [50%] button under the ‘Select swaths containing (at least):’ text.

6. Now determine a region of interest on the global map, and then CLICK on the center of your region on the map. This will initiate a search for all swaths that cover at least 50% of a 400km radius about the point you clicked on. The search should return approximately 30 Aqua passes (shown as thumbnail images) that match your search criteria. If you wish to see a larger browse image, click on any thumbnail and then click the browser’s ‘Back’ button when you are done.

7. To keep the data amounts to a minimum, you will select and download only *4* scenes that are relatively cloud-free (white pixels are cloud, color pixels are data). Select the 4 images you would like to order by CLICKING the stars (****) just above the 4 thumbnail images you desire (the stars will change to ‘Yes’). To go to the next page of search results, click on the numbers to the left of the globe.

8. After selecting 4 good scenes, CLICK the [Order Data] button located near the top right of the webpage. This will bring up the ‘Scene Order Form’ webpage.

9. Type your email address in the box at the top of this order page.

10. CLICK [Do] extract my order for me, on the left side of the page.

11. CLICK on the [Level 1], [Level 2], and [Level 2 SST (11 ()] products

12.  CLICK [Review Order] at the bottom of the page.

13. If the order looks ok, CLICK [Submit Order]
14. Within a few minutes you should receive an email from the OBPG. YOU MUST REPLY TO THIS EMAIL TO CONFIRM YOUR ORDER!!!
15. After replying to the first email you will receive a second email (usually within 5 to 10 minutes) saying the data is beginning to be staged. A third email will come when staging is complete with instruction on where to ftp the data from.

16. While waiting for your data to be staged, please continue to use and learn all the features of the OBPG Level 1 and 2 Data Browser.
B.  Download the data you ordered using FTP

1. After receiving an email that indicates your data is ready, *open a Unix terminal window on your computer* and execute the following commands:


   cd  ~/data/mydata
   ftp  <NASA-server-specified-in-the-email-you-received>
   anonymous    (for the requested FTP user name)
   your_email_address    (for the requested FTP password)
   binary    (to set downloads to binary)
   prompt    (to turn off prompting when downloading multiple files)
   cd  <NASA-directory-specified-in-the-email-you-received>
   cd  requested_files
   ls    (to view the files)
   mget  *    (to download all the files in the directory)
2. Wait for the ftp prompt to return which signifies the download has finished. (Depending on connection speed, downloads may take minutes or hours to finish.)

3. Type:  quit    (to exit the ftp session and return to your shell prompt)

4. Type:  bunzip2  *L1A*.bz2    (this will decompress only the Level-1A files)

If you finish this exercise early, return to the OBPG's main OceanColor Web page (http://oceancolor.gsfc.nasa.gov/), click on the Level-3 Brower link, and download a MODIS-Aqua 9km HDF SMI data file. Also explore the Data by FTP link.

Exercise 2:

Introduction to Interactive SeaDAS Processing:  SeaWiFS

Introduction to Interactive SeaDAS Processing:  SeaWiFS
Motivation – The purpose of this exercise is to present an overview of the basic steps involved in processing SeaWiFS ocean color satellite data from raw multispectral radiance values to a mapped image depicting the regional distribution of chlorophyll. The processing begins with a Level-1A file containing top-of-atmosphere radiance values recorded by the satellite's onboard radiometer. The first step is Level-2 processing which takes the 'top-of-atmosphere' radiance intensities in the Level-1A file and performs atmospheric corrections to derive a Level-2 file containing normalized water leaving radiances (Lnw), chlorophyll concentration, a few other geophysical parameters, and quality control flags. A second step takes the geophysical data contained in the Level-2 file and maps it from the raw satellite perspective to a user-specified coordinate system (often a cylindrical system is chosen where each pixel is of equal degrees of latitude and longitude).  An optional last step is to export the mapped file to a flat binary file format that is easily read by a variety of commercially available analytical software programs (e.g., IDL or MATLAB). The SeaWiFS file you will be processing is named S2004111164518.L1A_MLAC.x.hdf. This is a small subscene that was extracted from a full Level-1A SeaWiFS MLAC file.

A.
Display a raw SeaWiFS L1A file
1.
Change into the ~/data/process/ directory and start Runtime SeaDAS:


   cd  ~/data/process


   seadas  -em

2.
Using the SeaDAS Main Menu window, click [Display] to bring up the Please Select a File for Reading window.

3.
To select a file, highlight the file: S2004111164518.L1A_MLAC.x.hdf. This file is located in the list of files on the right hand side of the window. Then click [OK] 

4.
In the Product Selection For SeaWiFS File window, choose the 555nm and 865nm wavelength bands for display and then click [Load].

5.
In the Band List Selection window, highlight the 555nm band and click [Display]. Next, add a coastline and lat/lon grid by selecting Functions(Coastline and Functions(Grid within the Functions menu at the top of the display window. Note the scrollbars and geographic extent of the image, and the curvature of the grid.

6.
Repeat step 5 for the 865nm band.  Note the increasing contrast between water and land at longer wavelengths.  Remember that all images are a grey scale of intensity of just a single narrow spectral range of light, centered at the indicated wavelength.

7.
[QUIT] the two display windows, and click the [Delete] button twice in the Band List Selection window to clear both bands form memory. Close all windows except for the main SeaDAS Main Menu window.

B.
Process the Level-1A file to Level-2  (Level-2 products are geophysical variables such as normalized water leaving radiances and chlorophyll concentration.)
1. Using the SeaDAS Main Menu window, choose Process(SeaWiFS(l2gen,0 to bring up the SeaDAS SeaWiFS L2 File Generating Program window.

2. On the far right side of "SeaWiFS L1A/L1B input" click [Select] to bring up the Please Select a File for Reading window. Select the Level-1A file you viewed above (S2004111164518.L1A_MLAC.x.hdf). When you highlight your file and click [OK], a window will pop up that first says “Auto detecting MET files..”, and then “Auto detecting OZONE files..”. This indicates that the optimum MET and OZONE files are being selected/downloaded for you. The window will close by itself.
3. Next, the "L2 output file 1" must be specified. A filename for the Level 2 output file will have been automatically created for you. You may keep it, or change it as you wish. It is often best to keep the same basic file name of the Level-1A file and just change the suffix to ".L2".

4. Click the [Select L2 Products] button to the right of the L2 filename to get a list of the many products that l2gen can compute. We will use the default settings. Click the [Select defaults] button at the very top of the window, and then click [Okay].


5. Click [Run]. This process will take a few minutes. The progress can be monitored by viewing the xterm window from which you launched SeaDAS. SeaDAS will print “Processing complete.” when it is done.

6. Click [Quit] in the l2gen GUI window when the processing is complete.

C.
Map the Level-2 data  (Since data in satellite view is warped and unpredictable, to properly view satellite data, the imagery should be re-projected to a map as you would see in an atlas.)
1.
Using the SeaDAS Main Menu, select Process(SeaWiFS(Other(bl2map to bring up the Non-interactive SeaWiFS L2 Mapping Program window.

2.
[Select] the new SeaWiFS L2 file you just created in Step B as your "Input File".

3.
Next to "Output File", Specify a filename for the mapped file that will be the output as a result of the projection processing. Often it's best to keep the date string in the filename (e.g., S2004111164518.L2  (  S2004111164518_map.hdf).

4.
Use the "Projections" menu to select a map projection (e.g. Cylindrical).
5.
Specify "Output Size" as: 800 x 800

6.
Under "Select output products" select the chlor_a product

7.
Select [Run] and wait for the processing to be complete (check the shell window to monitor the processing progress).

8.
Display your new mapped chlorophyll product and add a lat/lon grid and coastline. (Note the image has been transformed from satellite view to a mapped projection.)

9.
To add a color bar scale relating the gray level of the image to the actual concentration of chlorophyll, in the display window containing the chlorophyll image choose Functions(Color Bar(On.

10.
To change from a grayscale look-up table (LUT) to a more colorful LUT, choose Functions(Color LUT(Load LUT to bring up the Load Color LUT window.  Click on the Chlorophyll a color LUT menu selection to change the active LUT.

D.
Export the displayed mapped chlorophyll image as a binary flat file and also as a PNG image file.
1.  
To output a binary flat file of the chlorophyll image: from the display window containing the chlorophyll image choose: Functions(Output(Data(Binary to bring up the Output Setup window. Using this window, select [Go]. A window will pop up to tell you that the file was written. Click [Ok]. (Note that a new output filename was automatically created by appending the mapped filename with: ..._chlor_a_800x800_4f.flat.)  [Quit] the Output Setup window.

2.  
To output a PNG image file of the chlorophyll image: from the chlorophyll display window select Functions(Output(Display to bring up the Output Setup window and then click [Go]. (Note that a new output filename was created by appending the mapped filename with: _chlor_a.png.)  [Quit] the Output Setup window.

E.
Completely quit the SeaDAS program by clicking on the [Quit] button in the SeaDAS Main Menu window.
Exercise 3:

Introduction to Interactive SeaDAS Processing:  MODIS

Introduction to Interactive SeaDAS Processing:  MODIS
Motivation – Similar to the previous SeaWiFS processing exercise, the purpose of this exercise is to present an overview of the basic steps involved in processing the MODIS data that you ordered from the Ocean Color 'Level 1 and 2 Browser'. Though the data levels and processing chain are very similar to SeaWiFS, there are some distinct differences. One difference to note in this exercise is that MODIS L1A data must be processed to L1B, and then on to L2. (This also occurs for SeaWiFS processing, but is hidden from the user by default.) Another difference is that MODIS L1A and L1B files require a separate geolocation file to be produced, whereas SeaWiFS always has geolocation data embedded within its data files. Also, no mapping will be performed in this exercise.

A.
Generate a MODIS geolocation file from one of your Level-1A files
1.
Change into the directory of your downloaded MODIS data and start SeaDAS:


   cd  ~/data/mydata


   seadas  -em
2.
Using the SeaDAS Main Menu window, select Process→MODIS→geogen_modis to bring up the MODIS Geolocate File Generation Program window.

3.
On the far right side of "Input MODIS L1A file", click [Select] to bring up the file selection window and select one of your MODIS L1A files for input. Notice the GUI will automatically create a name for the new GEO file you will be generating.

4.
Now click the [Run] button to create the GEO file (leaving all the other options set to their defaults). Processing will commence and a new GEO file will be created.

B.
Process the Level-1A file to Level-1B  (L1B is calibrated at-aperture radiances)
1.
Using the SeaDAS Main Menu, select Process→MODIS→l1bgen_modis to bring up the MODIS L1B File Generation Program window.

2.
On the far right side of "Input MODIS L1A file", click [Select] to bring up the file selection window and select the same L1A MODIS file from Step A for input. The GUI will automatically fill in the GEO file and the default L1B output filenames.

3.
Now click the [Run] button to commence L1A→L1B processing.

C.
Display your new MODIS Level-1B file
1.
Within the SeaDAS Main Menu window, click [Display] to bring up the Please Select a File for Reading window, and select the new MODIS L1B file you created in Step B. (The GEO file should then automatically be detected by the GUI.)

2.
In the Product Selection For MODIS File window, choose the product named EV_1KM_RefSB_551_12 and then click [Load] to load this band.

3.
Using the Band List Selection window, highlight the 551nm band and click [Display]. (Note the image has been padded on the left and right sides to be the full width of a MODIS swath, so you might have to scroll horizontally to find the portion of the image containing your data. These edges exist due to the processing software.)

4.
Add a coastline using Functions→Coastline, and then use Functions→Rescale to rescale your image, decreasing the scale maximum in order to better see the data.

5.
[QUIT] the display window, and click the [DELETE] button to delete the band. Close all windows except for the primary SeaDAS Main Menu window.

D.
Process the MODIS Level-1B file to Level-2 (estimated geophysical variables such as normalized water leaving radiances, chlorophyll concentration, SST, etc.)
1. Using the SeaDAS Main Menu window, select Process→MODIS→l2gen,4 to open the SeaDAS MODIS L2 File Generating Program window.

2. On the far right side of "MODIS L1B input" click [Select] to bring up the file selection window and select your new L1B file. When you highlight your file and click [OK], a window will pop up that first says “Auto detecting MET files..”, and then “Auto detecting OZONE files..”. This indicates the optimum MET and OZONE files are being selected/downloaded for you. The window will close by itself.
3. Next to "L2 output file 1" a filename for the Level 2 output file will be automatically filled in for you. Leave this name as is.
4. Click the [Select L2 Products] button next to the L2 filename to get a list of the many products that l2gen can compute. Click [Select Defaults] at the very top of the window, and then *also select the qual_sst product in the product list*. To repeat... *also select the qual_sst product in the product list*. Now click [Okay].

5. Click [Run]. This process will take a few minutes. The progress can be monitored by viewing the xterm window from which you launched SeaDAS. SeaDAS will print “Processing complete.” when it is done.

6. Click [Quit] in the l2gen GUI window when the processing is complete.
7. To exit the SeaDAS program, click the SeaDAS Main Menu's [Quit] button.

Exercise 4:

Displaying Level-2 Processing Flags in SeaDAS

Displaying Level-2 Processing Flags in SeaDAS

Motivation – As data is processed by l2gen from Level-1 to Level-2, checks are made for different predefined conditions. When certain tests and conditions are met for a given pixel, a flag is set for that pixel for that condition, and the pixel is still processed. For ocean products a total of 31 flags can be set for each pixel. These l2gen "Level-2 processing flags" are stored in the Level-2 data file as the l2_flags product. The storage method sets bits to 0 or 1 in 32-bit integers that correspond to each flag.

Separate flags are used for SST products. One of 4 SST "quality flags" can be set for each SST pixel, and these flags are stored in the Level 2 data file as the qual_sst product. These SST pixels are determined using a combination of the 31 ocean flags.

During data processing, the flags described above can also be used to determine which pixels are not to be processed at all. These predetermined conditions are called masks. For Level-1 to Level-2 processing (l2gen), masked pixels are not processed and are typically set to zero so as to eliminate them from future analysis. For SeaWiFS and MODIS, l2gen currently has 8 predefined L1A processing masks available (each defined by only one of the Level-2 flags). These can be turned on (1) or off (0) by the user. These 8 masks and their default settings are: maskland=1, maskbath=0, maskcloud=1, maskglint=0, masksunzen=0, masksatzen=0, maskhilt=1, maskstlight=0

In this exercise you will familiarize yourself with Level-2 flags by using the SeaDAS Level 2 Flags Display function to view the flags over the MODIS Level-2 file you created in the MODIS processing exercise.

A.
View the Level-2 flags over the Chlorophyll-a data product
1.
Change into the directory of your downloaded MODIS data and start SeaDAS:


   cd  ~/data/mydata


   seadas  -em
2.
In the SeaDAS Main Menu window click [Display] to bring up the Please Select a File for Reading window.

3.
Highlight your new MODIS Level-2 file and then click [OK]. (Unlike L1A and L1B, geolocation is embedded in Level-2 MODIS files.)

4.
In the Product Selection For MODIS File window, choose the chlor_a and l2_flags products.

5.
In the Band List Selection window, highlight the chlor_a band and click [Display].

6.
To load quality control (QC) flags for display, from the SeaDAS Main Menu window select Utilities→Data Visualization→Level 2 Flags Display to open the Level 2 Flags Display GUI window.

7.
Click [Load One Mask] to load the LAND flag. Viewing the brown graphic in the display window will now show all pixels that have been flagged as land pixels. (Note: to see the color for a specific flag: drag the flag slider; or click on the colored square next the slider; or select Mask Function Menu→Modify mask colors from the Mask Function Menu at the bottom of the Level 2 Flags Display window.)

8.
Erase this land mask by selecting the Mask Function Menu→Erase all masks menu item. Now adjust the slider to the far right so flag #32 (OCEAN) is selected. Click the [Load One Mask] button to load the OCEAN flag. Next, select Mask Function Menu→Complement masks to invert the mask, making only the valid ocean pixels visible. Again, select the Mask Function Menu→Erase all masks.

9.
Now attempt to determine which flags are set for areas of your image where there is missing chlorophyll data by repeatedly adjusting the slider and clicking the [Load One Mask] button to overlay other flags. Continue to explore other functions of the Level 2 Flags Display function.

10.
At any time if you wish to make the flag mask(s) a SeaDAS graphic, click the [Make displayed masks a permanent graphic] button. Once the flags are a SeaDAS graphic, the graphic can be used in further analysis. For example, graphics can be used to isolate data and then apply scientific operations to that data only.

11.
When you are done, Quit both the Display Window and the Level-2 flags window.

B.
View Level-2 SST Quality flags over the SST data product  (Similar to the


l2_flags product, the qual_sst product can be used for SST data.)
1.
Next, choose the sst and qual_sst products in the Product Selection For MODIS File window. Also, next to "Select SST quality level(s)" select ALL of the q0, q1, q2, q3, q4 check boxes. Now click [Load].

2.
Using the Band List Selection window, highlight the sst band and click [Display].

3.
To load quality control (QC) flags for display, go to the SeaDAS Main Menu window and select Utilities→Data Visualization→Level 2 Flags Display to bring up the Level 2 Flags Display window.

4.
In the L2 Flags Display window, make sure the "Band number of loaded flags" slider is set to the number that corresponds to qual_sst product in the Band List Selection window. Also make sure that "MODIS SST Flags" is selected in the right-hand side dropdown menu (as opposed to "l2gen L2 Flags").

5.
Choose: [Load One Mask] to load the Q0 SST flag. Viewing the red graphic in the display window will now show which pixels have no flags set, indicating the highest quality SST pixels (Q0). To actually view these highest quality pixels, invert the graphics by selecting Mask Function Menu→Complement masks at the bottom of the Level 2 Flags Display window.

Exercise 5:

Introduction to Interactive SeaDAS Processing:  Level-3

Introduction to Interactive SeaDAS Processing:  Level-3
Motivation – Level-3 binned data products are data composites consisting of the accumulated data for all Level-2 data corresponding to a specified location and time period (standard periods used by the OBPG are 1-day, 3-days. 8-days, 1-month, seasonal, and annual). Data composites are useful for creating products with less missing data than individual Level-2 files (due to clouds, high scan angles, etc.), and can be used for determining the average data values over a chosen period of time.

The steps for creating a Level-3 binned composite from Level-2 data, are to first process the Level-2 files to Level-3 using the l2bin program, and then to use l3bin to create the final composite. At this stage the Level-3 bins can be accessed for scientific analysis, or if a map is desired, the smigen program can be used to create a final Level-3 mapped product.

In this exercise you will perform Level-3 processing to combine the data from the 4 Level-2 files you downloaded from the OBPG into one composite file (choosing either your 4 Level-2 ocean files or your 4 Level-2 SST files). You will then map this Level-3 composite to a Standard Mapped Image (SMI) file.

A.
Generate a Level-3 binned file for 4 MODIS Level-2 files you downloaded
1.
Change into the directory of your downloaded MODIS data, decompress all the Level-2 files you downloaded, and start SeaDAS:


   cd  ~/data/mydata


   bunzip2  *L2*.bz2


   seadas  -em
2.
Using the SeaDAS Main Menu window select Process→MODIS→l2bin to open the Level-2 Binning Program window.

3.
In this window next to "Resolution" select the 2km option.

4.
Select one of your downloaded Level-2 files (the filename will be in the format AYYYYDDDHHMMSS.L2_LAC.x.hdf) for "Input filename" and then click [Run]. *Now repeat this for the other three Level-2 files you downloaded.*

5.
Click [Quit] on the main SeaDAS window to completely exit SeaDAS, and then within the xterm window type the following command on the Unix command-line to create a text file containing the names of the 4 Level-3 files you just created one-per-line (note that the command uses "ls -1" where "-1" is the #1 not the letter l):


   ls  -1  *.L3b_GAC  >files.txt


   seadas  -em
B.
Combine the 4 separate Level-3 files into one Level-3 composite
1.
Using the SeaDAS Main Menu window select Process→MODIS→l3bin to open the Level-3 Binning Program window.

2.
On the far right side of "Input listfile", click [Select] to bring up the file selection window and then select the "files.txt" text file you created in Step A.

3.
Now click the [Run] button to create the final Level-3 composite.

4.
Quit the Level-3 processing window, and display your new Level-3 file by clicking [Display] on the main SeaDAS window and selecting the new file which will have a filename of the type MYYYYDDDYYYDDD.L3b_GAC. Since Level-3 files are in a binned format, to display the file SeaDAS forces you to map project the binned data. To do this, within the Product Selection For MODIS File window:


   -next to "Product:", click on the product you want to display

   -click [Add] to add the product to the output list

   -choose a "Projection"


   -choose an "Output Size" of 800 x 800


   -click [Load]
5.
After you have viewed your image, [Quit] the display window.

C.
Create a Standard Mapped Image (SMI) file from your Level-3 file
1.
Using the SeaDAS Main Menu window select Process→MODIS→smigen to open the SMIGEN Binning Program window.

2.
[Select] the Level-3 MYYYYDDDYYYDDD.L3b_GAC file you created in Step B.

3.
In the SMIGEN Program window:


   -select one product to be included in your SMI file (e.g. chlor_a)


   -enter a LAT range and LON range to define your region of interest


   -for "PRECISION" choose the INT16 format


   -for "RESOLUTION" choose 2km
4.
Once you have selected these options, scroll to the bottom of the middle pane and click [Add To Process List], and then click [Run] to start the processing.

5.
When processing finishes, [QUIT] the SMIGEN window and [Display] the new file (it will have a filename like MYYYYDDDYYYYDDD_smi_CHLOR_A_mn.hdf).

Question:  Can you think of reasons for and against mapping your Level-3 file?

Exercise 6:

Projecting SeaDAS Bands and Saving a SeaDAS Mapped file

Projecting SeaDAS Bands and Saving a SeaDAS Mapped file

Motivation - Until satellite data is projected, it is in the "satellite view", the view of the Earth as seen by the sensor which is warped and unpredictable. Therefore, to properly view satellite data, the imagery should be re-projected to a map as you would see in an atlas. SeaDAS makes use of IDL's projection functions including access to 17 standard projection types.

SeaDAS can be used to project any navigated data that has been loaded, including all OBPG data from Level-1 up to Level-3. (SeaDAS can also read/navigate generic HDF files that have lat/lon SDS arrays.) After data is projected it can be either viewed or saved to a variety of external file formats. To retain the navigation information files can be saved in the "SeaDAS Mapped" HDF file format. The following exercise involves mapping 2 MODIS products and than saving them both to a single SeaDAS Mapped file.

A.
Load the Chlorophyll-a and l2_flags data products and map them
1.
Change into the directory of your downloaded MODIS data and start SeaDAS:


   cd  ~/data/mydata


   seadas  -em
2. 
Using the SeaDAS Main Menu window select [Display] and highlight the L2 MODIS-Aqua file that was just created. Click [OK].

3. 
Choose the chlor_a and l2_flags products and then click [Load].
4. 
From the SeaDAS Main Menu window select Utilities→Data Manipulation→Map 


Projection to open the Projection Function window.

5. 
Click individually on each of the 2 products that show up in the Selection list box to 


make them show up in the Selection for projection box.

6. 
Choose the projection of your choice, and under the Output Size choose 800 x 800.


7. 
Click [Go] to start the map projection function.

8. 
After mapping is complete you should see 2 new bands in the small Band List Selection window. They should be bands 3 and 4, coming after the unmapped products in bands 1 and 2.

9. 
View a mapped product by highlighting its band and clicking [Display]. Add a lat/lon grid and coastline. (Note the image has been transformed from satellite view to a mapped projection.) After viewing the data [Quit] only the display window.

B.
Output the 2 Mapped Bands to a single "SeaDAS Mapped" HDF file
1. 
From the SeaDAS Main Menu window select Utilities→Output→Data→Binary to open the Output Setup window.

2. 
Change "Output Source" Band No. to "3" (The number corresponds the number of the first mapped band – chlor_a, in the Band List Selection window.
3. 
Change File Type (bottom of the window) from Flat File to SeaDAS Mapped.

4. 
Modify the output filename by deleting the "chlor_a_" part the filename. (This is done because in a few minutes we will be adding l2_flags to the same file so it is best to make the name more generic.)
5. 
Click [Go].
6. 
Now change "Output Source" Band No. to "4" (This is the 2nd mapped band, "l2_flags" in the Band List Selection window.)
7. 
Change the Output Mode from New to Append.
8. 
Modify the output filename by deleting the "l2_flags_" part the filename. (This should give you exactly the same name you used above!)
9. 
Click [Go]. (This will append the l2_flags HDF SDS to the file you just created.)
10. Close the Output Setup window and [Delete] all the bands in the Band List window.

11.
Finally, display the new SeaDAS Mapped HDF file you just created. SeaDAS will not recognize it as a standard Chlorophyll product, so you must use Functions→Rescale in order to see the data well. Try rescaling the data to have a minimum of 0, a maximum of 32, and a logarithmic scale type.

C.
To end the SeaDAS program, click the SeaDAS Main Menu's [Quit] button.​​

Exercise 7:

The 'User Defined Operations' Function

The SeaDAS 'User Defined Operations' Function

Motivation - The User Defined Operations function provides the interactive capability of generating new band data based on any user defined IDL operations performed on loaded band data and/or displayed graphics data.

In this exercise you will load the SeaDAS Mapped HDF file created in a previous exercise that contains the chlor_a and l2_flags products. You will then use the Level 2 Flags Display function to isolate certain portions of the chlorophyll map and create a permanent graphic. Then using the User Defined Operations function you will actually modify chlorophyll data values under this graphic as well as those values above a certain threshold, creating a new band containing the modified data.

A.
Load the Chlorophyll-a and l2_flags data from the SeaDAS Mapped file
1.
Change into the directory of your downloaded MODIS data and start SeaDAS:


   cd  ~/data/mydata


   seadas  -em
2. 
Using the SeaDAS Main Menu window click [Display] and select the SeaDAS Mapped file you created in a previous exercise. This file will have a filename like AYYYYDDDHHMMSS_map.hdf.

3. 
Select the chlor_a and l2_flags mapped products and click [Load].
4. 
In the Band List Selection window, highlight the chlor_a band and click [Display].

5. 
Since SeaDAS won't automatically scale the image, rescale the image using Functions→Rescale, setting the min/max to 0/32, and scale type to logarithmic.

6. 
From the SeaDAS Main Menu window select Utilities→Data Visualization→Level 2 Flags Display to bring up the Level 2 Flags Display window.

7. 
Since SeaDAS won't automatically detect that the l2_flags are loaded in the second band, slide the top "Band number of loaded flags" slider to indicate band *2*.
8. 
Next, click [Load Multiple Masks] to load the LAND, HILT, and CLDICE flags. These three flags will usually cover almost all non-valid data values, so you have now isolated most of the valid data from the missing data.

9. 
Click the [Make displayed masks a permanent graphic] button near the bottom to create a red SeaDAS graphic of these three flags.

10.
Leave the Display window with these graphics OPEN (you will use it later!)

B.
Alter the chlorophyll data using the User Defined Operations function
1. 
From the SeaDAS Main Menu window select Utilities→Data Manipulation→User Defined Operations.
2. 
You will now set all pixels under the graphics in the Display window from Step A to "-1" and also set all pixels whose chlor_a value is greater than "1" to a value of "1.0". To do this, type the following text into the "Band command window" text box:


result = B1


ix = WHERE(GR1  EQ  1,  icnt)


if  (icnt  GT  0)  then  result(ix) = -1


ix = WHERE(b1  GT  1,  icnt)


if  (icnt  GT  0)  then  result(ix) = 1.0

These command are IDL commands. They may seem cryptic at first but they are fairly 

simple programming commands once you learn them. 

Explanation of commands:

result = B1  (  result is a special reserved variable that will be copied into a new 

band when the [Go] button is clicked.  B1, B2, B3, etc. are reserved variables that refer 

to the data in band 1, 2, 3, etc.  So, result = B1 says "copy Band 1 into the special 

result variable".

ix = WHERE(GR1 EQ 1, icnt)  (  Similar to B1, GR1 refers to the graphics in display window 1.  This command also uses the very useful IDL "WHERE" function to create an array of values (ix) that keeps track of every image pixel that is covered by a graphic. So this line says "locate all the pixels that are covered by a graphic".
if (icnt GT 0) then result(ix) = -1  (  This line says "Set any pixel that is under the graphic to a value of -1".
ix = WHERE(b1 GT 1, icnt)  (  This line says "locate all pixels that have a value > 1".
if (icnt GT 0) then result(ix) = 1.0  (  This line says "Set pixels with a value > 1 to value=1.0".
3. 
In the User Defined Operations window enter "mg m^-3" in the "Units:" text box and enter "1" in the "Band whose navigation is to be used for the new band:" text box. (This copies the navigation information from band 1 into the new band.)
4. 
Click the [Go] button in the User Defined Operations window to execute the commands you typed and create a new band.
5. 
Select this new Band in the Band List window, and click [Display] to view it.

6. 
Select Functions→Color LUT→Load LUT, switch the LUTs menus from "Standard Product Color Tables" to "Custom Product Color Tables", and then select the "Subtropical Chlorophyll a" color table. (Note that this color table has the color white for its maximum, and so makes the high chlorophyll values stand out.)
7. 
Select Functions→Color Bar→On to turn on the color bar. Also apply a coastline and gridlines.

8. 
Use Functions→Cursor Position to view the data and inspect the data to affirm that you have modified the actual data values.

This exercise has shown you how to locate and visualize certain Level-2 flags and high chlorophyll values on a mapped image. This is just one simple example of how SeaDAS can be used to isolate certain data values and perform operations on them. Similar operations can be easily automated using SeaDAS command scripts or IDL procedures.

Exercise 8:

Command-line SeaDAS Processing

using IDL and Unix

Command-line SeaDAS Processing using IDL and Unix

Motivation - After processing single files using the SeaDAS GUI (interactive mode), you quickly come to realize its limitation with regard to processing large numbers of images. Using SeaDAS in command mode circumvents this limitation and makes SeaDAS a powerful data processing and image analysis software package. The processing steps you can carry out using the command-line follow very closely those you have already learned using the SeaDAS GUI for processing Level-1A ( Level-2 ( Level-3. However, this power does not come without some cost to the user in the form of needing to learn the basics of the IDL programming language and the Unix environment.

Used in combination with other IDL and Unix commands, SeaDAS can make general processing (i.e. batch processing) virtually effortless. With a couple of key strokes you can set SeaDAS working through the night, processing Level-1 files to Level-2, mapping the Level-2 files and generating weekly averaged images, and have them waiting for you in the morning. It removes a lot of the drudgery of remote sensing and gives the oceanographer more time to apply the observations to oceanographic questions.

It is important to remember that two completely separate command-lines are available in SeaDAS. These are the Unix command-line, and the SeaDAS command-line. For certain things (especially processing), the Unix command line may be more efficient and powerful to use, and for other things (imagery creation and scientific analysis) the IDL command line will be required. These two types of command-lines can be used separately or together in user scripts that automate processing, image creation, and data analysis. It is also important to remember that it is not necessary to purchase IDL in order to have access to the full functionality of SeaDAS and IDL using the SeaDAS batch mode.
This exercise will give a brief example of how to accomplish the exact same task using the SeaDAS command-line, and then the Unix command-line. The task will be to create a geolocation file from one of the MODIS L1A files you downloaded.

A.
Create a geolocation file using the SeaDAS command-line
1.
Change into the directory of your downloaded MODIS data and start SeaDAS:


cd  ~/data/mydata


seadas
2. 
Notice when you have a full (purchased) IDL license, that when you start SeaDAS there is an interactive "SeaDAS>" prompt in the terminal window. This is called the SeaDAS command-line. At this prompt you may type either SeaDAS commands or any IDL commands.

3. 
Type the following IDL command at the SeaDAS> prompt:


print, 'Hello world!'

4. 
To see the help text for any SeaDAS command you can use the "/help" argument. Type the following SeaDAS command at the SeaDAS> prompt:


geogen_modis, /help
5. 
Now that you see the usage syntax for the geogen_modis command, execute the command to create a geolocation file from one of your own MODIS L1A files:


geogen_modis, ifile="AYYYYDDDHHMMSS.L1A_LAC.x.hdf", geofile="test.GEO"

6. 
Notice that all of the output from this processing is written to the terminal, and when processing finishes, the SeaDAS> prompt is again available for use. To exit SeaDAS type the following command at the SeaDAS> prompt:


exit
Typing exit is the equivalent of clicking [Quit] on the SeaDAS main menu, and returns you to the Unix command-line shell prompt.

B.
Create a geolocation file using the Unix command-line
1.
We will now do the exact same thing on the Unix command-line. Type the following command at the Unix prompt:


echo 'Hello world!'

2. 
To see help text for any SeaDAS Unix commands simply type the command without any arguments. Type the following SeaDAS command on the Unix command-line:


modis_L1A_to_GEO.csh
3. 
Now that you see the usage syntax for the modis_L1A_to_GEO.csh command, execute the command to create a geolocation file from one of your MODIS L1A files:


modis_L1A_to_GEO.csh  A2007206210000.L1A_LAC.x.hdf  -o  test2.GEO
4. 
Notice that all of the output from this processing is again written to the terminal.

The IDL and Unix commands above have created two new identical geolocation files called test.GEO and test2.GEO, just as you could do using the GUI. It's that simple! 

-To see what other SeaDAS IDL commands are available click the [Help] button in any SeaDAS GUI window and refer to the SeaDAS webpage help documents.

-To see all of the SeaDAS Unix commands, look at the program files in the $SEADAS/etc/ and $SEADAS/bin/ Unix directories where all the binaries and wrapper scripts are stored. Also refer to the SeaDAS webpage help documents.

Exercise 9:

SeaDAS Unix Commands:

MODIS High-Resolution Processing

SeaDAS Unix Commands: MODIS High-Resolution Processing

Motivation – Most SeaDAS data processing can be performed directly on the Unix command-line. Processing on the Unix command-line is generally more efficient than using the GUI or the SeaDAS (IDL) command-line. Also, it is often easier to automate processing using Unix shell scripts that include SeaDAS commands versus using SeaDAS IDL batch scripts. This exercise demonstrates the simplicity of using the Unix command-line to carry out an advanced processing scenario: processing a MODIS L0 file to high-resolution Level 2 products. The steps in this processing chain are as follows:

1. Level-0 file  (  Level-1A file and geolocation file

2. L1A/GEO file  (  extracted Level-1A and geolocation subscene

3. L1A/GEO subscene  (  Level-1B 1KM, HKM, QKM subscene files

4. Run scripts to auto-download the required ancillary data for Level-2 processing

5. L1B/GEO subscene  (  Level-2 file containing high-resolution products

Introduction to Hi-Res Processing - The 36 spectral channels of the MODIS instrument were selected to support observation of clouds, land, and oceans. The traditional channels used for ocean color observation are the 9 1-km resolution bands in the 412-869 nm spectral regime. These ocean bands were designed with high sensitivity over the dynamic range of reflectances typical over open oceans, including contributions from the surface and the atmosphere. Over highly turbid coastal and inland waters these bands can saturate, leaving the true signal unknown. Other bands on MODIS were specifically designed for land and cloud observations, with both increased spatial resolution and reduced sensitivity. These land/cloud bands overlap the spectral range of the ocean bands and extend into the short-wave infrared (SWIR). The SeaDAS L1(L2 processing code (l2gen) can make use of these land/cloud bands, especially for application to coastal and inland waters. This capability is still very young, though it is expected that the research community will evaluate this approach and provide algorithm/application development.

NOTE:  Level-1A files currently distributed by the OBPG have had the high-resolution MODIS bands stripped out to maximize throughput and minimize storage requirements. Therefore users must commence processing with other non-stripped files. These can be L0 files distributed by the OBPG or else L0 or L1A files from another data source.

A.
Change directory into ~/data/hires/ where A2004281181500.L0 is located. This MODIS L0 file contains all 36 MODIS bands including the 250m and 500m bands.


cd  ~/data/hires

B.
Generate a MODIS L1A and geolocation file from the MODIS L0 file
When SeaDAS is installed, the $SEADAS/bin/ and $SEADAS/etc/ directories

are added to your command path. This means that from any directory, you can execute

commands that exist in either the $SEADAS/bin/ or $SEADAS/etc/ directory. (All the

SeaDAS Unix commands exist in these directories.)

1.
On the Unix command-line execute the command:

modis_L0_to_L1A_GEO.csh

(Executing Unix commands alone prints usage help text to the xterm window.)

2.
On the Unix command-line execute the command:

modis_L0_to_L1A_GEO.csh  A2004281181500.L0

This command will generate the Level-1A file A2004281181500.L1A_LAC and the associated geolocation file A2004281181500.GEO. These files are 5-minute granules, i.e. a five minute long segment of a MODIS pass (as distributed by the OBPG). Unlike OBPG-distributed L1A files that have had the high-resolution MODIS bands stripped, this L1A file contains all 36 bands.

C.
Display your new MODIS L1A file
1.
Start seadas in a separate xterm by executing these commands at the Unix prompt:

cd  ~/data/hires 

seadas  -em

2.
Click [Display] in the SeaDAS Main Menu window and then select your new L1A file. (The GEO file should now automatically be detected by the GUI.)

3.
Notice all 36 bands are available for selection. (Only bands of like-resolution can be selected at once.) Choose the EV_555_04 (500m) wavelength band and click [Load].

4.
Note the dimensions of this 500m band in the Band List Selection GUI window. Highlight the EV_555_04 band and click [Display].

5.
Use Functions(Rescale to set the Max value to 600 and click [Redisplay] to rescale the image. This rescaling gives better contrast for viewing land/cloud/ocean.

6.
Add a coastline using Functions(Coastline at the top of the image window.
NOTE:  The MODIS OC2 algorithm uses this 555nm band along with the 469nm 500m band to generate a true 500m resolution chlorophyll-a product.

D.
Extract the Level-1A 5-minute granule to create a smaller L1A subscene
1.
On the Unix command-line execute *one* of these commands as one long line:

For a Chesapeake Bay area extract type:

modis_L1A_extract.csh  A2004281181500.L1A_LAC A2004281181500.GEO

 -77 37 -74.5 39.5 A2004281181500_sub.L1A_LAC A2004281181500_sub.GEO

OR, for a Pamlico Sound/Cape Hatteras extract type:

modis_L1A_extract.csh  A2004281181500.L1A_LAC A2004281181500.GEO

 -77 34.5 -75.5 37 A2004281181500_sub.L1A_LAC A2004281181500_sub.GEO

This command will create both A2004281181500_sub.L1A_LAC, an extract of the L1A 5-minute granule, and also the geolocation file A2004281181500_sub.GEO. The subscened region will be either [-77W to -74.5W, 37N to 39.5N] or [-77W to -75.5W, 34.5N to 37N].

E.
Process the L1A subscene file to Level-1B  (calibrated at-aperture radiances)
1.
On the Unix command-line execute the command:

modis_L1A_to_L1B.csh A2004281181500_sub.L1A_LAC A2004281181500_sub.GEO

(Notice that the input geolocation file is the *subscene file*, not the full original one.)

NOTE:  The L1B extract will have the decreased subscene height, but will be expanded   (until Level-2) to the full MODIS swath width, with pixels on either side of the extract zero’d.

F.
Determine and retrieve the required MET and OZONE ancillary data (required for optimal Level-2 data processing)
SeaDAS has automatic search/download functions that determine the optimum MET, OZONE, and OISST ancillary data files for l2gen processing. These automatic functions are available via the GUI, SeaDAS command-line, or the Unix command-line.  For Unix, the ms_met.csh, ms_ozone.csh and ms_oisst.csh commands access the functionality:

1.
On the Unix command-line execute the commands:

ms_met.csh  A2004281181500.L1B_LAC

ms_ozone.csh  A2004281181500.L1B_LAC
These two commands download the required ancillary data if it is not already present on the hard disk, also creating the text files A2004281181500.L1B_LAC.met_list and A2004281181500.L1B_LAC.ozone_list in the current directory (for later use with l2gen).

G.
Process the Level-1B file to Level-2 (estimated geophysical variables such as normalized water leaving radiances, chlorophyll concentration, SST)
The l2gen SeaDAS Unix binary is used to process Level-1 data to Level-2 for all sensors (retrieving oceanic optical properties and various derived products from the observed top-of-atmosphere (TOA) radiances). l2gen is designed to be as general as possible, with many parameters available to control the processing, and a user-specifiable output content. Input parameters are passed to the program through a series of keyword/value pairs, which can be specified directly on the command-line or inserted as single lines in an input parameter text file. It is also possible to use both methods simultaneously, if for instance the user wanted to use a standard parameter file but vary the input and output files on the command-line. The most basic l2gen calling sequence is simply:

   % l2gen  ifile=input_file_name  ofile1=output_file_name

   OR

   % l2gen  par=parameter_file_name

...where the file specified by parameter_file_name would contain the two lines:

ifile=input_file_name

ofile1=output_file_name

Calling l2gen in this manner will produce a Level-2 HDF output file containing the default OBPG suite of standard ocean products processed with the default parameters.

1. Create an l2gen parameter text file in the same directory as your MODIS files called “hires.par” (using xedit, vi, etc.) containing the following lines of text (where the l2prod1 line is one long line):

   ctl_pt_incr=1

   resolution=250

   l2prod1=sst,chlor_a,K_490,nLw_412,nLw_443,nLw_469,nLw_488,

     nLw_531,nLw_551,nLw_555,nLw_645,nLw_667,nLw_678,l2_flags

(Note the 250m resolution is specified. Other L2 products/parameters can be specified.)

2. Now run the l2gen Unix command specifying this parameter file along with the MET and OZONE text files created in Step F (notice you can use a back-slash (\) to spread long Unix commands over multiple lines):
l2gen  ifile=A2004281181500.L1B_LAC  geofile=A2004281181500_sub.GEO \

  ofile1=A2004281181500.L2  par=hires.par \

  par=A2004281181500.L1B_LAC.met_list \

  par=A2004281181500.L1B_LAC.ozone_list
3. Use SeaDAS to display the nLw_645 250m product in the A2004281181500.L2 file, and rescale the image (Functions(Rescale) to have a minimum of 0 and a maximum of 1, and overlay a coastline. (This band is a good indicator of turbidity.)

Exercise 10:

Automating SeaDAS Processing:

IDL and Unix Scripts

Automating SeaDAS Processing:  IDL and Unix Scripts

Motivation - Once you are comfortable with using the SeaDAS/IDL command-line and/or the Unix command-line, it is very easy to create scripts that automate your processing. A simple script can process 1000's of files from Level-0 to Level-3 and can also make use of all of the SeaDAS and IDL image and analysis functions. For example, it is not difficult to set up your computer to detect files throughout the day when they appear in a certain directory, automatically process them to higher levels, and then create beautiful maps that are automatically uploaded to a website.

Either Unix scripts or IDL scripts can be used to automate processing, but for image functions like mapping and data manipulation, IDL scripts must be used. Since the Unix command-line is usually a more efficient way to automate processing, it is often a good approach to write a master Unix script that both processes data and also calls IDL scripts that contain image processing commands.

The following exercises illustrates both an IDL script automation example, and a Unix script automation example. Both of these examples accomplish the exact same thing (processing multiple Level-2 files to Level-3). The third example then demonstrates how to combine IDL and Unix automation together in a single Unix script. In this final example you will combine your 4 Level-3 binned files into a Level-3 binned composite, map this composite to an SMI product, and then create a PNG image file of your region of interest. Sounds exciting eh!
A.
Write an *IDL command script* and run it in SeaDAS batch mode
1.
We will first create a new directory called "auto" and copy the 4 ocean (not SST) Level-2 files you downloaded into this new directory:


cd  ~/data/mydata


mkdir  auto


cp  *L2_LAC.x.hdf  auto


cd  auto


ls  -l

2. 
Next, within the auto directory use the "xedit" command (or other Unix editor of your choice, e.g. "vi") to create a Unix text file called "idl_batch.txt":


xedit  idl_batch.txt
The xedit Unix file editor is a very basic editor that is sufficient for creating Unix text 

files. On many linux computer, the nedit program will often be installed and will 

probably be nicer to use than xedit. As you become more familiar with Unix there are 

many other editors available for editing text files, including very powerful editors like 

emacs and vi that make programming much easier.

3. 
Type the following text into the editor to create the new text file (you can ignore lines starting with ";" as they are only IDL comments):

   ; This is an IDL command file that processes files from L2 to L3.

   ; Modify "*XXX" to match the filename pattern of your L2 files.

   filenames=findfile('*XXX')


for i=0, n_elements(filenames)-1 do begin & $

     base=strmid(filenames,0, 14) & $

     outfile = base+'.L3b'  & $

     print, "Running l2bin on file:", filenames(i) & $

     l2bin, ifile=filenames(i), ofile=outfile(i), resolve=2, $

            flaguse="ATMFAIL,LAND,HIGLINT,STRAYLIGHT,CLDICE" & $

   endfor

   print, "l2bin processing complete!"

4. 
When you are finished creating the file, [Save] the file and [Quit] the editor.

5. 
Now you are ready to run your script using SeaDAS in batch mode. SeaDAS batch mode allows you to feed SeaDAS an IDL script file so that all the commands in the file are executed automatically. Type the following command on the Unix command-line to run your script in SeaDAS batch mode:


seadas  -em  -b  idl_batch.txt
You should now see commands being output to your terminal window as your 4 Level-2 files are processed to Level-3. If there is a problem is it likely because you miss-typed something in your batch script... this is what happens when you are a programmer! Don't worry, it just means that you have to troubleshoot the problem and attempt to find a bug in your script by analyzing the output in your terminal and looking at your script file using an editor like xedit.

6. 
If it appears that your program ran successfully, type the following ls command to make sure that 4 new *.L3b files have been created in your auto directory:


ls  -l

(...do 4 new *.L3b files exist???)

B.
Write a *Unix shell script* and execute it on the Unix command-line
1.
We will now do the exact same processing as in Step A using a Unix shell-script. First we will remove the L3 files create in Step A and then use the "xedit" command (or other Unix editor of your choice) to create a Unix shell script. Type the following commands at the Unix prompt:


cd  ~/data/mydata/auto


rm  *.L3b


xedit  unix_script.sh

2. 
Type the following text into the editor to create the new Unix shell script:

   #!/bin/sh

   # This is a Unix shell script that processes files from L2 to L3.

   # Modify *XXX to match the filename pattern of your L2 files.

   for  FILE  in  *XXX*

   do

     BASE=`echo $FILE  |  awk  -F.  '{ print  $1 }'`

     echo "Running l2bin on file: $FILE"

     l2bin  infile=$FILE  ofile=$BASE.L3b  resolve=2  >/dev/null

   done

   echo "l2bin processing complete!"

3. 
When you are finished creating the file, [Save] the file and [Quit] the editor.

4. 
Before you run the script you created, you must allow Unix to execute the file by making the file "executable" using the chmod command. After the file is executable, you can run the script.  To do this, type the following on the Unix command-line:


chmod  u+x  unix_script.sh


./unix_script.sh

Notice that only your print (echo) statements, and no output from the l2bin command is displayed to the terminal window. This is because you used ">/dev/null" which discards all of the output from l2bin. As in Step A, if there is a problem it is likely because you miss-typed something in your batch script, so first attempt to figure out any problems yourself before asking for assistance.

5. 
If it appears that your program ran successfully, type the following ls command to make sure that 4 new *.L3b files have been created in your auto directory:


ls  -l

(...do 4 new *.L3b files exist???)

C.
Use both a Unix shell script and an IDL script together
1.
We will now create an IDL script that loads an SMI file, creates a pretty image, and saves the image as a PNG file. Type the following commands at the Unix prompt:


cd  ~/data/mydata/auto


xedit  idl_smi_batch.txt
2.
Type the following text into the editor and then [Save] it as your new IDL script:


load, 'final_smi.hdf'


display, smin=0.01, smax=32.0, stype='LOG'


loadpal, '$SEADAS/data/common/luts/standard/02-standard_chl.lut'


loadgp, color=1, red=61, green=43, blue=25


loadgp, color=2, red=137, green=114, blue=48


landmask, color=1

coast,color=3,/rivers  &  coast,color=2,/coasts  &  grid,grdcol=7


tvlct,r,g,b,/get 


r[195]=0  &  g[195]=0  &  b[195]=0


tvlct,r,g,b


out, 'final_smi.png', /cbar
3.
Now create a Unix shell script that processes your Level-3 data to SMI, and then calls your IDL script to generate a PNG file:


xedit  unix_and_idl.sh
4. 
Type the following text into the editor to create the new Unix shell script and then [Save] it. (Note that you must determine your own lat/lon region for the final image!):


#!/bin/sh


ls -1r *.L3b >list.txt


echo ""


echo "Running l3bin"


l3bin  in=list.txt  out=final.L3b  noext=1  >/dev/null


echo "Running smigen"


# YOU MUST CHANGE THE XXX's below to a region containing your data!


smigen  ifile=final.L3b  prod=chlor_a  ofile=final_smi.hdf  \


resolution=2km  latnorth=XXX  latsouth=XXX  lonwest=XXX  loneast=XXX


# Now call SeaDAS in batch mode to execute your IDL script...


seadas  -b  idl_smi_batch.txt


echo ""


echo "Finished!"

5. 
Make the script executable and then run the script:


chmod  u+x  unix_and_idl.sh


./unix_and_idl.sh

6. 
If it appears that your program ran successfully, type "ls -l" to make sure the "final_smi.png" PNG image file was created. If it was, start SeaDAS and display the file. Using a simple for loop as you did in Step B, you could easily modify this example to process 1000's of files at once. Behold the power of Unix and IDL!!!
Exercise 11:

Creating true-color images using SeaDAS

Example of creating true-color images using SeaDAS

The following is an example for making true-color images using SeaDAS. This example can be found on the ocean color forums in the SeaDAS FAQ section:

http://oceancolor.gsfc.nasa.gov/forum/oceancolor/topic_show.pl?tid=1262

The following assumes you have SeaDAS installed and the seadas environment sourced, so that the distributed binaries are visible from the UNIX command-line. If so, the following steps will enable the generation of true-color (RGB) images from an L1A product distributed from the ocean color web. (It will also work for MODIS direct broadcast files if processed to standard L1A via SeaDAS.)  The process described here uses l1brsgen, and produces images in sensor coordinates (not mapped).  For mapped images, a related binary - l1mapgen -  is also provided with SeaDAS. The steps are:

   1) make a GEO file (MODIS only)

   2) make a L1B file (MODIS only)

   3) make a true-color PPM file

   4) convert the PPM file to a JPEG file (optional)

This can all be done on the Unix command-line (you don't need to actually run SeaDAS):

% modis_L1A_to_GEO.csh  A2003080085000.L1A_LAC

% modis_L1A_to_L1B.csh  A2003080085000.L1A_LAC  A2003080085000.GEO

% l1brsgen  ifile=A2003080085000.L1B_LAC  geofile=A2003080085000.GEO \

    ofile=A2003080085000.ppm  subsamp=1  outmode=2

% cat  A2003080085000.ppm  |  cjpeg  >  A2003080085000.jpg
For SeaWiFS/OCTS/CZCS steps 1 & 2 aren't required, as l1brsgen (like l2gen) can read L1A files directly. To see the usage for l1brsgen simply type the command on the Unix command-line and hit <Enter>.
For conversion from ppm to jpeg the freely available cjpeg is used:

  http://linuxcommand.org/man_pages/cjpeg1.html

Unix Sample Script:

Automating MODIS L1A(L2 Processing

Example of a Unix shell script to automate processing

The following is an example Unix shell script that automates MODIS L1A->L2 processing including subscening the MODIS files and auto ancillary retrieval. This example can be found on the ocean color forums in the SeaDAS FAQ section:

http://oceancolor.gsfc.nasa.gov/forum/oceancolor/topic_show.pl?tid=2046

To create the script paste the text into a Unix text file, and then make the file executable (chmod u+x script_file). The script can then be run directly on the Unix command line by typing "./script_file" in the directory where the script and data reside. Normally you would put all your scripts in a directory such as ~/bin/ and add this directory to your path.

#!/bin/sh

# first define the region to be extracted from your MODIS L1A files

# NOTE! change these for your own region of interest

SWLON=-77

SWLAT=37

NELON=-74.5

NELAT=39.5

for FILE in *L1A_LAC

do

  # The line below assumes an extension and creates a base name w/out extension

  BASE=`echo $FILE |awk -F. '{ print $1 }'`

  GEOFILE=${BASE}.GEO

  L1ASUB=${BASE}_sub.L1A_LAC

  GEOSUB=${BASE}_sub.GEO

  L1BFILE=${BASE}.L1B

  L2FILE=${BASE}.L2

  # process the L1A file to GEO

  modis_L1A_to_GEO.csh $FILE -o $GEOFILE

  # extract a subscene from the MODIS file

  modis_L1A_extract.csh $FILE $GEOFILE $SWLON $SWLAT $NELON $NELAT $L1ASUB $GEOSUB

  # process the L1A/GEO subscene files to L1B

  modis_L1A_to_L1B.csh $L1ASUB $GEOSUB -o $L1BFILE -delete-hkm -delete-qkm

  # determine ancillary data

  ms_met.csh $L1BFILE

  ms_ozone.csh $L1BFILE

  ms_oisst.csh $L1BFILE

  # the three above commands create three files in l2gen's par file format:

  #   L1BFILE.met_list, L1BFILE.ozone_list, L1BFILE.sst_list

  # process the L1B subscene to L2

  echo "Processing $L1BFILE to Level 2.."

  # NOTE! customize the l2gen parameters here

  l2gen ifile=$L1BFILE geofile=$GEOSUB ofile1=$L2FILE \

  l2prod1='chlor_a,K_490,nLw_412,nLw_551,l2_flags' \

  par=${L1BFILE}.met_list \

  par=${L1BFILE}.ozone_list \

  par=${L1BFILE}.sst_list >$BASE.log

done

IDL Sample Scripts

Example of IDL scripts to automate processing

The following are example IDL scripts that automate various types of SeaDAS operations. These examples can be found on the ocean color forums in the SeaDAS FAQ section:

http://oceancolor.gsfc.nasa.gov/forum/oceancolor/board_show.pl?bid=12

To create the scripts paste the text into Unix text files and then use "seadas -b script.txt". Take note that for embedded IDL, you must use the "trick" of placing "& $" at the end of lines that are part of loops.
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

;; This is an example that extracts data from L2 files in the current

;; directory that have the naming format "SYYYDDDHHMMSS.L2".

; To run this command file type "seadas -b file.txt" or

; "seadas -em -b file.txt" on the Unix command-line.

; pt3 and pt4 are *lon/lat* pairs.. customize the lat/lon values for your region

pt3=[140.997, 63.795] & pt4=[141.87, 63.59]

filenames=findfile('S*.L2')

for i=0,n_elements(filenames)-1 do begin & $

   filename=filenames(i) & $

   base=strmid(filename,0,14) & $

   ascii2=base+'_latlon.asc' & $

   print,ascii2 & $

   load,filename,prod_name='chlor_a' & $

   out_ascii, ascii2, band_no=1, region=[pt4,pt3], /line, vars=[3,4,2], $

     format='(F10.2, F10.2, F10.4)', titles=['Latitude','Longitude','CHL'], $

     /ll_flag & $

   clear_up & $

endfor

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

;; example IDL "cmd_file.txt" that annotates multiple files matching

;; a filename pattern. This command file can be run using runtime

;; or non-runtime SeaDAS, e.g.:  seadas  -em  -b  cmd_file.txt

pattern = '*.L2'

filenames = findfile(pattern)

months=['Jan','Feb','Mar','Apr','May','Jun','Jul','Aug','Sep','Oct','Nov','Dec']

for i=0,n_elements(filenames)-1 do begin & $

  BASE = strmid(filenames(i),0,14) & $

  YYYY = strmid(filenames(i),1,4) & $

  DDD = strmid(filenames(i),5,3) & $

  cmd = '$SEADAS/bin/jd2date' + ' ' + DDD + ' ' + YYYY & $

  spawn, cmd, datestring & $

  DAY = strmid(datestring,2,2) & $

  MONTH = strmid(datestring,0,2) & $

  MMM = months(fix(MONTH)-1) & $

  title = DAY + ' ' + MMM + ' ' + YYYY & $

  ofile = BASE + '.png' & $

  load, filenames(i), prod_name='chlor_a' & $

  loadpal, '$SEADAS/data/common/luts/standard/02-standard_chl.lut' & $

  display & $

  xyouts,5,5,title,color=255,alignment=0,charsize=2,charthick=2,/device & $

  tvlct, r, g, b, /get & $

  img_new = TVRD(true=1) & $

  write_png, ofile, img_new, r, g, b & $

  clear_up & $

endfor



