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The marine e nvironm ent o f Europe is vast and e xtre m ely diverse. Europe is bordered by the A tla n tic
Ocean to the west, the A rctic Ocean to the north and the M editerranean to the south. Europe has
the largest coastline relative to its surface o f all continents and its econom y is hig hly dependent on
the seas and oceans in sectors such as to urism , tran spo rt, fisheries, energy, and many more.
Changing marine ecosystems has d irect consequences fo r human society.
Climate change affects the oceans. The rapidly and steadily increasing C 0 2 concentrations in the
atm osphere have warm ed up at least the upper 2km o f the oceans. The subtle consequences o f th a t
are increased stratifica tion , leading to d im inish in g p roductivity, and increased hypoxia in the
deeper waters, leading to the oceans losing oxygen slow ly but steadily, w ith devastating effects on
the deeper w ater biota. The pH o f the oceans is decreasing w ith still largely unknown
consequences. In response to w arm ing waters, species are changing th e ir d is trib u tio n s, in general
m oving northw ard everywhere, from the North Sea to the Barents Sea, from the Med to the Black Sea
and so on. Fishermen, seals and birds alike w ill have to fo llo w the m ovem ents o f th e ir prey.
As the oceans are changing, also the human environm ent on land is affected. Increasing w ater
tem peratures change the atm ospheric circulation and affect w eather patterns on land. M elting o f
land ice and therm al expansion are raising sea-levels, threatening coastal habitats as the rate o f
m elting and sea-level rise is increasing. M elting o f sea ice in the A rctic Ocean in sum m er is
changing the food web and allows free tran sfe r from the Pacific to the A tla n tic and vice versa, fo r
m icroorganism s and com m ercial vessels alike.
All these changes have been observed and much evidence is accum ulating to scien tifically support
the conclusion th a t clim ate change is im pacting our marine ecosystems as much as ecosystems on
land. But observations from the oceans and seas are scattered and few sustained data series exist
except fo r a few parameters. Even fo r tem perature and sa lin ity freq ue n t system atic observation on a
large scale is less than ten years old. A num ber o f scientific unknow ns remain and changes in vast
areas in the deeper waters especially are a black knowledge hole. To come to grips w ith the high
va ria b ility in many data in order to e xtra ct trends more reliably and support policies more
adequately much better and more system atic observation is required.
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