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Long-term changes in the phytoplankton community under climate change and other
anthropogenic drivers (northern Adriatic Sea)
Important information about the functioning of marine pelagic ecosystems can be derived from
the study of planktonic time series. Such studies, with a historical perspective in time and space,
are primarily used to distinguish unsystematic natural variability from trends or shifts in coastal
ecosystems that are often associated with anthropogenic disturbances, e.g. eutrophication
superimposed on climate change impacts in the last decade.
The northern Adriatic Sea (NA) is a semi-enclosed coastal ecosystem characterized by sharp
gradients in nutrients, chlorophyll-a, and productivity with distance from major riverine inputs of
freshwater and nutrients. Due to its extensive river basin, it has long been considered one of the
most productive areas of the Mediterranean, experiencing frequent episodes of various aspects of
anthropogenic eutrophication in the decades from the 1970s to about 1990s, and finally
undergoing cultural oligotrophication in the mid-2000s. Besides the general lowering of trophic
status, evidenced by a decrease in chlorophyll-a, the most striking feature from the time series

spanning more than three decades (1985-2018) is the increase in seawater temperature,
particularly in the last decade in the northernmost part of the NA, the Gulf of Trieste (0.14 °C year1 and 0.12 °C year-1 at the surface and above the bottom, respectively). The effect of increased
temperature is most evident in precipitation, leading to alternating droughts and floods on
pluriannual to multidecadal scales. These features coupled with human activities lead to
unbalanced nutritional conditions in the seawater. The complexity of anthropogenic drivers and
their impacts on the phytoplankton that dominate primary production in this coastal ecosystem is
assessed at the community level, as changes in the phenology of phytoplankton taxa and
specifically of species responsible for Harmful Algal Blooms.
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