
Marine Climate Services
Where do we go from here?

Mark R. Payne
mapa@dmi.dk
@MarkPayneAtWork



Klimaatlas
Danish National Climate Atlas

Cloudburst
7. Aug 2021



The ocean is the most predictable
part of the Earth System…

Merryfield et al 2020 BAMS



Review of existing marine ecological
forecast systems /climate services

In Europe we have
the oceanic predictability….

…but no predictions!



Decadal-scale marine climate services

Habitat-forecast
climate service

Bluefin Tuna

Mackerel

Blue whiting

Skillful decadal-scale habitat prediction shown Payne et al 2021 BioRxiv



The Great “Mackerel War”
Climate change enables a shift in fish distributions

+ Greenland 2011



There’s no mackerel now. 
What about the future?

Can we expect the 
Mackerel to remain?

Catches of Mackerel
around Greenland

Prediction of Mackerel Habitat Shifts

Ecological forecasts can 
support decision making

in a changing climate



Sandeel fish-stock productivity forecasts

Productivity forecasts Assessment of economic
forecast value



Where do we go from here?



Risk to coastal regions due to 
climate impacts on fish resources

Where do we need the information?
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Predictions need to align with
needs of decision makers

Societal Needs

Clim
ate

Predictions

Societal NeedsNorth Sea Baltic Sea



Look to the South
• Small Island Developing States • “A Predicted Ocean”

Need to understand where ocean 
predictions can have the greatest impact



User base is a limitation

Berx et al Oceanography 2011

Need tools to facilitate 
working with decadal predictions

(also for biologists)



Environmental information is rarely used at the 
moment

Skern-Mauritzen et al, Fish Fish. 2015

Just 15 out of 1250 fish stocks
incorporate environmental information

into setting quota

Fisheries management needs to 
learn how to use this information



Climate Service value chain needs multiple stages

Decision
Makers

Climate
Data

Need to link many disciplines 
and expertise together



Who pays for this?
An new industry? Or a public service?



Demand is the limiting factor
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• Decadal-scale climate services are
possible in the ocean

• Need to align predictions with 
where information is needed

• Many bottlenecks beyond climate
prediction

The research leading to these results has received funding
from the European Union  Horizon 2020 research and innovation 

programme under grant agreement No 727852 (Blue Action) 
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