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Conventionally chlorophyll-a estimates are obtained using 
empirical reflectance ratios

High concentrations of coloured dissolved organic matter (CDOM) and 
high turbidity due to high contents of suspended matter make the predicti
more difficult

Specific structure of phytoplankton communities as blue-green algae 
blooms creates extra challenge for predictions

In these multicomponent cases more complex hyperspectral models 
are needed



Aranda cruise 2000, origins of phycobilin signals in the Baltic Sea 
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Phycoerythrin fluorescence,
exc. 540nm/em. 550-700nm
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-Pico-sized cyanophytes, predominated by phycoerythrin rich cells, 
were main source of the phycoerythrin signal (average 74%, range 35-100%).
-Large filamentous cyanobacteria, in turn, were responsible for
the phycoerythrocyanin and phycocyanin signals.



Multivariate calibration was applied to validate Modis satellite
data against automated fluorescence records of chlorophyll-a 
on board the ferry Finnpartner with regular route from 
Travemünde to Helsinki (Alg@line data).

Partial least square (PLS) regression  analysis was used to 
validate chlorophyll-a records against 1 km resolution bands.  
Satellite data was received from NASA GES Distributed Active 
Archive Center (DAAC ) Data Pool through Internet.  

http://daac.gsfc.nasa.gov/data/datapool/
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For validation the Modis/Terra data on the 28 of July, 2004 at 9:50 
UTC was used and the chlorophyll-a records along the route ± 3 
hours the satellite recording. 



HDFLook,  Version 4.1B, February 2004 

http://daac.gsfc.nasa.gov/www/tools_services/HDFLook/





Data for each band was extracted with HDFLook-Modis 
software and further analyzed together with chlorophyll-a data 
with  GRASS GIS (Geographic Resources Analysis Support 
System)  software.

http://grass.navicon.dk/index.html

Statistical analysis was done with PLS and PCR package in 
the R statistical software. 

http://www.r-project.org/









The R2 reached 72 %  with 6 latent variables recommended for  
modelling.

PLS analysis showed that only the  bands with the wavelengths from 
562 to 920 nm  (ie  b11, b12, b13L, b13H, b14L, b14H, b15, b16, 
b17) had contribution to chlorophyll-avariance.



The chlorophyll-a distribution maps evaluated according to the model 
are are shown for 29 August 2004.



Lesson learned    

* multivariate validation of  satellite data for 
chlorophyll a is needed

* Combination of GPL software is

- sufficient  
- flexibe
- cost effective
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