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Abstract: 
The application of the Water Framework Directive (WFD) or the Marine Strategy 
Framework Directive (MSFD) of the European Union require a dense and frequent 
monitoring of chlorophyll-a surface concentration near the coast. To this purpose, the 
capacity of ocean color imagery from satellite to complete the conventional in situ data 
set collected in coastal networks have been evaluated. Satellite-derived chlorophyll-a 
concentration is obtained by the application of the coastal OC5 algorithm at different 
Instrument Sensor (SeaWiFS, MODIS, MERIS and now Sentinel-3) for the 1998–2017 
period. For about 20 years now, satellite-derived and in situ chlorophyll-a 
concentrations (in situ data of the French monitoring networks Ifremer REPHY and 
SOMLIT/CNRS) have been compared at more than 20 representative stations of 
different water bodies. These comparisons show that the satellite products are reliable in 
most of the situations studied and throughout the seasons. These results have also been 
confirmed by users of the satellite data operating in the coastal waters of the Northern 
Western Shelf within MarCoast1&2 (ESA), ECOOP (UE) … This article shows 
different use of the satellite imagery to monitor the chlorophyll-a to classify the coastal 
waters for the eutrophication risk criterion of the WFD. This classification is made 
according to the percentile-90 of chlorophyll-a calculated during the productive season. 
Application of this methodology is also shown for MFSD.  
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1. Introduction 
The application of the Water Framework Directive (WFD) of the European Union for 
eutrophication risk criterion require frequent monitoring of chlorophyll-a near the coast. 
Not counting the transitional water bodies located in the vicinity of estuaries, not less 

157



Mediterranean rocky coasts: 
Features, processes, evolution and problems 
 

than seventy four coastal water bodies have to be monitored along the coast of the 
French Atlantic continental shelf and the English Channel and about sixty four in 
Mediterranean Sea. All the available data have to be gathered to implement a 
comprehensive monitoring scheme. The work presented below has been realized in 
collaboration with Ifremer Brest and Toulon. 
 
2. Materials and methods 
To this purpose, the capacity of ocean color imagery to complete the conventional in 
situ data set collected in coastal networks have been evaluated. Satellite-derived 
chlorophyll-a concentration is obtained by the application of a coastal Look-Up-Table 
to water-leaving radiance of the different Instrument Sensor (SeaWiFS, MODIS, VIIRS, 
MERIS and now Sentinel-3) for the 1998–up to now period. For about 20 years now, 
satellite-derived and in situ chlorophyll-a concentrations (in situ data of the French 
monitoring networks Ifremer REPHY and SOMLIT/CNRS) have been compared at 
more than 20 representative stations of different water bodies (GOHIN et al., 2002; 
GOHIN, 2011). These comparisons show that the satellite products are reliable in most 
of the situations studied and throughout the seasons. These results have also been 
confirmed by users of the satellite data operating in the coastal waters of the Northern 
Western Shelf within MarCoast1&2 (ESA), ECOOP (UE) … Satellite imagery is used 
here to classify the coastal waters for the eutrophication risk criterion of the WFD. This 
classification is made according to the percentile-90 (P90) of chlorophyll-a for a period 
of six years calculated during the productive season, from March to October in Atlantic 
continental shelf and the English Channel and from January to December in 
Mediterranean Sea. 
 
3. Results and discussion 
For the French WFD the first step was to develop methodology to monitor the 
phytoplankton by satellite imagery which ends in the classification of the French 
metropolitan water bodies for the risk of eutrophication with remote sensing data 
(GOHIN et al., 2010). The results show a high consistency with those obtained with in 
situ data as shows the figure 1.  
So the methodology has been improved along years and applied to ultramarine French 
territory like French Guyana and Martinique. Since 2015, in collaboration with Ifremer 
Toulon (LERPAC) ACRI-HE monitors the Mediterranean water bodies for the DCE as 
shows the figure 2. 
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