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Monitoring Coastal and Estuarine Water Quality Using 

Remote Sensing and In Situ Data

Exercise 1
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Outline

• Select and download in situ data from SeaBASS

• Search for cloud-free satellite images from MODIS and VIIRS for the 

dates when in situ data are available

• Download MODIS and VIIRS Level-2 Images 

• Open the Level-2 Images in SeaDAS and create a daily mosaic

• Import SeaBASS data into SeaDAS

• Select and download in situ data from the Gulf of Mexico Coastal 

Ocean Observing System (GCOOS)

• Prepare GCOOS data in SeaBASS file format

Note: You will be answering some of the homework questions based on this exercise. 
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Select and Download In Situ Data from SeaBASS

1. Open the SeaBASS website and click on File Search.

https://seabass.gsfc.nasa.gov/
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Select and Download In Situ Data from SeaBASS

2. In the File Search page under General 

Search Parameters:

– Set start date to 2012-01-01 in 

Measured between the dates of and 

Archived between the dates of.

– Leave the end date as the 

current date.

– Under Within the Coordinates,

draw a box around the Gulf of 

Mexico on the map.
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Select and Download In Situ Data from SeaBASS

– Scroll down to Products and 

select Chl for chlorophyll 

concentration.

– Click on Perform File Search.

3. You will see a list of available files for 

the selected region and time period 

under the Results tab.
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Select and Download In Situ Data from SeaBASS

4. Click on the following links and save the files to your computer.

*You will be prompted to log in using your NASA Earthdata

username and password to download the data.

USF/HU/Carbon_Estuaries/ntb1/archive/ntb1_chl.sb

USF/HU/Tampa_Bay/t1208/archive/T1208_chl.sb

USF/HU/VIIRS_Val_FLKeys/sf1603/archive/sf1603_chl.sb

https://oceandata.sci.gsfc.nasa.gov/ob/getfile/e29f6ffdc2_ntb1_chl.sb
https://oceandata.sci.gsfc.nasa.gov/ob/getfile/882cdb4aaa_T1208_chl.sb
https://oceandata.sci.gsfc.nasa.gov/ob/getfile/11fc62ab8f_sf1603_chl.sb
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SeaBASS Files

5. List the files you saved on your computer:

– Open each file using a text editor of your choice and note the year, month, 

day, etc. documented in each header file.

– What is the data delimiter in each file? 

➢ Save this information in a document since your homework will ask these questions.

6. Open the file e29f6ffdc2_ntb1_chl.sb. This is the file you will be working with in 

SeaDAS along with MODIS and VIIRS imagery.
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Select Dates for MODIS and VIIRS Images

7. Go to NASA Worldview and search for MODIS 

imagery in the Gulf of Mexico (GM) for the dates 

covered in e29f6ffdc2_ntb1_chl.sb. Make sure at least 
part of the GM is cloud-free on the days collected for 

in situ measurements.

– Select at least one date from the imagery that 

you think is the most cloud-free over the GM. You 

will be downloading MODIS imagery for this date. 

8. Repeat Step-7 for SNPP VIIRS images by going to 

NOAA OCVIEW.

– Does VIIRS provide more cloud-free imagery for 

the GM region for the date you selected than 
MODIS imagery? If not, take note of the date for 

the most cloud-free VIIRS image to download.

https://worldview.earthdata.nasa.gov/
https://www.star.nesdis.noaa.gov/socd/mecb/color/ocview/ocview.html#date=20171012/zoom=4.32/lat=22.9721/lon=-88.1312/tc=true/l2=false/sens=VIIRS/proj=4326/algo=noaa_msl12_nrt/prod=chl/ave=daily/cbar=false/gran=false/coast=true/grid=false
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9. Go to NASA OceanColor Web.

On the menu bar, select Data → Level 1&2 Browser 

and click on the map.

– You will see the data selection screen—we will 
use 11 October 2017 for this case study.

– In the Mission table, select 2017 (year) and then 

select Oct (month).

– In the October 2017 calendar, click on 

11(date).

– Under Select one or more regions, scroll down 

to GulfOfMexico and select it.

– Select MODIS Aqua and VIIRS Suomi-NPP.

– Click on Find swaths. 

Select MODIS and VIIRS Level-2 Images

https://oceancolor.gsfc.nasa.gov/
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10. You will get several swaths for MODIS and 

VIIRS for the selected date and region.

– How many swaths for MODIS (A2017xxxx) and 

VIIRS (V2017xxxxx) are selected?

Download MODIS and VIIRS Level-2 Images
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11. Click on each MODIS and VIIRS swath one by 

one.

– You will see image file names highlighted in 

blue with i) Quasi True Color, ii) Chlorophyll, 

and iii) Sea Surface Temperature images.

– Click on the Chlorophyll Ocean Color 

(OC.nc) file for each MODIS and VIIRS swath 

and save to your computer.

Download MODIS and VIIRS Level-2 Images
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12. Navigate to the directory 

on your computer where 

SeaDAS is installed and 

click on the app to launch 

SeaDAS. 

– The SeaDAS 8.1.0 

Graphical User Interface 

(GUI) window. 

Open SeaDAS
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13. Click on the Creates a mosaic aggregation of 

multiple files icon        on the tool bar.

– This will open the Mosaicking window.

– For the I/O Parameters → Source Products,

click on the + icon.

– This will allow you to add files to the mosaic.

– Select all MODIS swaths (hold down the Ctrl 

key [PC] or Command key [Mac] and click 

on each file name) for the 11 October 2017 

files you saved to your computer in Step 11.

– Enter the Name for the output mosaic file: 

MODIS_11Oct17-mosaic.

Mosaic MODIS Level-2 Images
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– Click on Variables and Conditions, then click 

on the Choose the bands to process icon. .

– From the Band Chooser list, select chlor_a

and click OK.

– Click Run.

– You will receive a mosaicked image of the 

MODIS swaths.

– You will also get the following window with a 

message when the processing is done.

– Click OK.

Mosaic MODIS Level-2 Images
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Open MODIS Mosaic Image

14. In the SeaDAS window, you will 

see the MODIS mosaic file name 

in the File Manager:

– Click on the down arrow next 

to the file name: 

MODIS_11Oct17-mosaic→

Bands → chlor-a.

– Double-click on chlor-a to 

view the mosaicked image.
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Add Land Mask to the MODIS Image

15. Click on the Add coastline, land, and water masks symbol      

on the tool bar:

– In Mask Name → LandMask, use the drop-down arrow 

and select Gray and click on Create Masks.

– You now see the MODIS image with the land mask.
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Add SeaBASS Chlorophyll Data to the MODIS Image

16. In the SeaBASS file e29f6ffdc2_ntb1_chl.sb,

delete lines with dates other than 11 

October 2017.

17. In the SeaDAS window → File Manger 

panel, highlight the chlor_a:

– From the main top ribbon, click on File →

Import → Vector Data → SeaBASS Data.

– You will be able to select and add the 

file e29f6ffdc2_ntb1_chl.sb.
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18. You will see the SeaBASS data 
locations added to the image.

To change the symbology of the 
SeaBASS data locations marker, 
see the next slide.

– How many data points are 
there in the SeaBASS file? 

– How many do you see on the 
image? Can you explain the 
difference?

Add SeaBASS Chlorophyll Data to the MODIS Image
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19. To change the symbology of the 

SeaBASS data locations:

– Select Layer Manager → Vector 

data → SeaBASS filename 
(e29f6ffdc2_ntb1_chl.sb).

– From the top ribbon, go to Layer 
→ Layer Editor.

– In the Layer Editor window 

change Fill, Stroke, and Symbol

to your desired color/symbol for 

display.

Add SeaBASS Chlorophyll Data to the MODIS Image
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Select In Situ Measurements from GCOOS

20. Go to the GCOOS data site.

21. Go to Data Portal → Web 

Accessible Folder.

https://data.gcoos.org/
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Select In Situ Measurements from GCOOS

22. On the GCOOS Web 

Accessible Folder page, click 

csv by observation.

23. You will see the following 

annual folders:
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Select In Situ Measurements from GCOOS

24. Click on 2017 and scroll down to find data 
files for October (GCOSS_2017_10), then 
click on mass concentration of chlorophyll 
in sea water.csv and save the file to your 
computer.

25. Select the same date as the SeaBASS data 
(11 October). You will have chlorophyll 
data for several locations every hour.

26. Select the time 18:00Z on 11 October 
(close to the time of Aqua overpass of 1:45 
PM local time).

*For your convenience, the edited file for 
this date/time has been made available 
on the ARSET website.

GCOOS_Ch_20171011.xlsx

https://appliedsciences.nasa.gov/join-mission/training/english/arset-monitoring-coastal-and-estuarine-water-quality-using-remote
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Write GCOOS Data in SeaBASS File Format

27. Now, using the SeaBASS file 
e29f6ffdc2_ntb1_chl.sb you saved in steps 
16-17 as a template, write the data from 
GCOOS_Ch_20171011.xlsx in the SeaBASS 
format. 

– In the header section keep (at least): 
/start_date, /end_date, /north_latitude, 
/south_latitude, /west_longitude, 
/east_longitude, /missing, /delimiter.

– Use the data fields: year, month, day, 
lat, lon, CHL.

– Save the file as: 
GCOOS_Ch_20171011.sb

(note that you can use .txt also).

e29f6ffdc2_ntb1_chl.sb
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Add GCOOS Data to the MODIS Image

28. Now follow the procedure in steps 

16-19 to import the file 

GCOOS_Ch_20171011.sb you just 

created into SeaDAS.

– You can choose different 

symbology to portray the 

GCOOS data.

SeaBASS GCOOS
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Save the SeaDAS Display 

29. Go to File → Export → Other → View as 

Image and save the SeaDAS display as a 

PNG image.
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30. Repeat Steps 13-19 and 29-30 using the VIIRS swaths you saved for the 

same date in place of the MODIS image. You may want to start a new 

SeaDAS project.

– You will submit the VIIRS image with the SeaBASS and GCOOS data 

points in the homework at the end of the webinar.

For Homework 


