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òClimate changeò can mean

ÅPolitical and social climate

ÅPhysical and geochemical climate 



Structure of the talk

ÅHistory and pressures

ÅClimate and impacts

ÅAdaptation and management



Human pressures on marine ecosystems are not new





Human pressure on marine ecosystems



Conclusions

ÅLong history of changes to marine ecosystems

ÅPressures accumulate and interact

ÅThere is no pristine state for conservation





Which of the pressures do MPAs regulate?

Å Mechanical habitat disturbance

(not pH + bleaching effects)

Å Fishing (effort may be displaced, not removed) 

Å Nutrient (+pollution) control is more complex

Å Climate cannot be controlled locally



Climate change is not new



Atlantic Multidecadal 

Oscillation
(detrended, filtered SST)

Nuuk Air temperature



North Sea has warmed faster than anywhere else since 

1980



Ocean climate
(not just temperature)

Å Wind

Å Cloud cover

Å Waves

Å Sea level

Å Temperature

Å Salinity

Å pH

Å Oxygen

Å Currents

Å Stratification

Å Turbulence

Å Upwelling

Å Frontal processes

Å Monsoon seasonality



Climate is an important factor in the changes in distribution,

abundance and seasonality of fish (100), benthos (88),

plankton (83) and seabirds (20) in the NE Atlantic



Change is rapid in the sea

ÅDistributions change

ÅProductivity changes

ÅSome species decline and others

become more abundant



Is the ecosystem changing or moving?

Do we want particular species in ñtraditionalò 

locations?

Can ecosystem functions be conserved?

How soon will changes due to climate happen?



Species richness has been increasing in the North Sea 

(and in the Bay of Biscay)




