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Optional Exercise

Generate Algorithm Coefficients from MODIS and 
VIIRS Reflectance Data and GCOOS Observations
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• This exercise is an optional continuation of Exercise 2. This exercise is not 

mandatory but will help in learning the algorithm development procedure.

• An example of generating algorithm coefficients for chlorophyll-a from 

reflectance in MODIS blue and green wavelengths was demonstrated.

• The next exercise will follow similar  steps getting coefficients from VIIRS data.
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Download Multi-day VIIRS Level-2 Images

• Download the following VIIRS Level-2 files from the meeting links:

- V2013286190600.L2_SNPP_OC.x.nc
- V2013290190600.L2_SNPP_OC.x.nc
- V2013291190600.L2_SNPP_OC.x.nc
- V2013301190600.L2_SNPP_OC.x.nc

Note: These files are downloaded from NASA Ocean Color Level 1&2 Data Browser.
https://oceancolor.gsfc.nasa.gov/cgi/browse.pl?sen=amod

https://oceancolor.gsfc.nasa.gov/cgi/browse.pl?sen=amod
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Download GCOOS In Situ Chlorophyll Data Files

• Download the following GCOOS files written in SeaBASS format from the meeting 
links:

- GCOOS_13Oct2013.sb
- GCOOS_17Oct2013.sb
- GCOOS_18Oct2013.sb
- GCOOS_28Oct2013.sb
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Open  Multi-day VIIRS Level-2 Images in SeaDAS

31. Open SeaDAS.
32. Navigate to the directory where the       

VIIRS files are downloaded.
-From SeaDAS go to File à Open 
product and select all the files to open 
the VIIRS images.
-In SeaDAS File Manager click on the 
down arrow next to
V2013286183000.L2_SNPP_OC.nc à
Bands à Rrs.
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Calculate Ratio of Blue and Green Wavelength Reflectance

33. On the top SeaDAS ribbon go to 
Raster à Math Band
- A window will open with 
V2013286183000.L2_SNPP_OC.nc as 
Target Product      
- Enter any Name for the 
blue0green reflectance ratio. 
Rbg_1 is chosen here
- Click on Edit Expression
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Collect Collocated VIIRS  Reflectance Ration and GCOOS 
Chlorophyll Data
34. A map of the alog10 (Rrs_443/Rrs_551) will be 
displayed

-Follow Steps 4-5 to import 
GCOOS_13Oct2013.sb (corresponding to 
the image date -Julian day 286) to the 
image.
- Follow Steps 7-10 to generate correlation 
plot to get values of reflectance ratio 
around the GCOOS in situ data. 

- There is only one valid point so regression 
line can not be calculated

- Get tabulated values of X and Y by clicking 
on the Table icon

Get the  
Data Table
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Import GCOOS Chlorophyll Data to VIIRS Reflectance 
Ratio Image

- Use ctrl-right click to copy the tabulated data to a clip board 

- Open a new Excel spread sheet and paste the data from the 
clipboard
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Collect multi-day Collocated VIIRS Reflectance and GCOOS Data

35. Repeat the Steps 31-35 for all the VIIRS and corresponding GCOOS files:

V2013290190600.L2_SNPP_OC.x.nc à GCOOS_17Oct2013.sb
V2013291190600.L2_SNPP_OC.x.nc à GCOOS_18Oct2013.sb

…
V2013301190600.L2_SNPP_OC.x.nc à GCOOS_28Oct2013.sb

- You will get the Excel spreadsheet with data values for these days. 
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VIIRS Blue-Green Reflectance Ratio and GCOOS Chlorophyll
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Develop Algorithm Coefficient to Derived Chlorophyll from 
GCOOS Chlorophyll and and VIRRS Reflectance Ratio
36. Use Excel to generate Algorithm 

Coefficients 
- The reflectance ratio are 

Log10(Rrs443/Rrs551)
- Make a column with Log10(CHL)
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Develop Algorithm Coefficient to Derived Chlorophyll from 
GCOOS Chlorophyll and and VIRRS Reflectance Ratio

37. Make a scatter plot of 
Log10(Rrs443/Rrs551) as X axis and 
Log10(CHL)as Y axis.
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Develop Algorithm Coefficient to Derived Chlorophyll from 
GCOOS Chlorophyll and and VIRRS Reflectance Ratio

38. Fit a curve to the scatter plot to find the 
algorithm coefficients

- Click on the scatter plot 
- On  Excel top bar click on Chart 

Design à Add Chart Element à
à Trendline à More Trendline Options
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Develop Algorithm Coefficient to Derived Chlorophyll from 
GCOOS Chlorophyll and and VIRRS Reflectance Ratio

39. The Format Trendline window will open
- Select Polynomial and Order 4*
- Select Display Equation on Chart
- Select Display R-squared value on Chart

* NASA Ocean Color algorithm uses a 4th order 
polynomial for chlorophyll values > 0.2 mg/m3

https://oceancolor.gsfc.nasa.gov/atbd/chlor_a/

https://oceancolor.gsfc.nasa.gov/atbd/chlor_a/
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Develop Algorithm Coefficient to Derived Chlorophyll from 
GCOOS Chlorophyll and and VIRRS Reflectance Ratio

– The results will be displayed n the scatter 
plot

– Note the coefficients a0 to a4 from the 
equation:

Log10(CHL)=a0+∑=ai(Log10(Rrs(λblue)Rrs(λgreen)))I)   

Where i = 4

Chlorophyl can be derived as:  
exp(a0+∑=ai(Log10(Rrs(λblue)Rrs(λgreen)))I)

Log10(Rrs ratio)
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