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Context   

The climate change and the change in human activities — i.e. the two components of the global change — affect 

the physical, biogeochemical and ecological functioning of the coastal ocean.  

 

Objectives / scientific questions  

The main objective of the project was to evidence the bi-decadal variability of coastal ecosystems and to 

determine its drivers, with a specific emphasis to nutrients and phytoplankton, two compartments that constitute 

the base of the food chain. 

 
 

 

Illustration 1: left panel: PCA of the SOMLIT data set – 

temporal variability of the individuals coordinates on the first 

and second axis; right panel: Pearson correlation between 

SOMLIT PC1 and 2 and drivers. 

 
Illustration 2: central panel: proportion of belonging of each station to 

the groups determined by the long-term variability of nutrients; other 

panels: schematic view of nutrients long-term variability of each 

group in the plan (axes 1 and 2 of the Within Group CO-Inertia 

Analysis). 

Main results 

A first study (Illustration 1; Lheureux et al., 2021) indicated that the bi-decadal changes in physico-biogeochemical 

characteristics of temperate coastal ecosystems were related to changes in large-scale and regional climate, 

detected through proxies of temperature and atmospheric circulation, as well as through river discharge. 

Ecosystem trajectories tended to move towards an increase in temperature and salinity, and/or a decrease in 

chlorophyll a, nutrients and particulate matter.  

A second study was dedicated to bi-decadal changes in nutrients concentrations and ratios of temperate coastal 

ecosystems (Lheureux et al., 2022, 2023; illustration 2). A typology of ecosystem trajectories was highlighted. 

Most of the ecosystems exhibited trajectories towards a decrease in nutrients concentrations. Three types of 

trajectories were detected, depending on the strength of the continental and human influences as well as on 

climatic regimes. One single ecosystem exhibited very different trajectories, the Arcachon Bay, with an increase in 

most of nutrients concentrations due to the regression of the seagrass meadow. It constitutes the fourth type. 

At last a third study was dedicated to phytoplankton taxonomic and functional diversity (Lheureux et al., in prep.). 

Similarly to what was performed for nutrients, a typology of ecosystem trajectories was highlighted. For 

taxonomic diversity, three types of trajectories appeared. These types were discriminated by the geographical 

location of the ecosystems (North Sea and English Channel, Northern Bay of Biscay, Southern Bay of Biscay and 

Mediterranean Sea). The two northern types showed a shift in the 2000s or 2010s whereas the trajectories of the 

southern type were somewhat linear. The trajectories are mainly due to changes in some dinoflagellate and one 

diatom taxonomic units. They are related to climate change. For functional diversity, four types were detected. 
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Two types showed no clear trend and two types showed again a shift in the 2000s or 2010s in relation to climate 

change.  

Future of the project : 

The project EVOLECO-νϕ dedicated to nutrients and phytoplankton led up to the project EVOLECO-BEST (Long-

term variability of coastal ecosystems – bivalves under estuarine influence; OFB, 2021-2024). The project 

EVOLECO-BEST investigates how the influence of continental and estuarine waters on coastal zone functioning 

has change over the last four decades. This is scrutinized through the prism of bivalve trophic resources and 

physiology along the French coasts. Both the methodology development (statistical analyses) and the results from 

the project EVOLECO-νϕ are used for the project EVOLECO-BEST. 
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Thèse: Lheureux A., 2022. Les nutriments dans les écosystèmes côtiers : évolution à long terme, forçages du changement global et 

conséquence sur la biomasse et la diversité du phytoplancton. Université de Bordeaux.  

Data availablility  

The data sets used during the project EVOLECO-νϕ come from numerous time series that are freely available on websites 

(SOMLIT, PHYTOBS, Quadrige², METEO FRANCE, EAUFRANCE, NASA, CPERNICUS, etc.). 



 


