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North Sea Riparian countries:
United Kingdom, Belgium, Netherlands,
Germany, Denmark, Norway

Catchment area
184 million people

Problems:
●

 

overfishing
●

 

important shipping lanes
●

 

oil and gas exploitation
●

 

tourism

Relatively shallow

 

(average 90m), but 
Norwegian Trench 700m.

High flushing regime (1/3 annually) 

Atlantic water input main factor affecting 
productivity



Landings by species in 
North Sea



Climate Forcing on North Sea

●
 

Global Warming

●
 

North Atlantic Oscillation (NAO -
 

decadal)

●
 

Atlantic Multi-decadal Oscillation (AMO)

●
 

Contraction of Sub-polare Gyre
(indirect  forcing)



Decadal changes in distributions of Northeast 
Atlantic calanoid

 

copepods
Beaugrand

 

(2005)

Global 
Warming



NAO+ NAO-

NAO-Index

http://www.ldeo.columbia.edu/res/pi/NAO/



Central North Sea, anomalies:

Edwards and Johns 2006

SST

Phytoplankton 
colour

Dinoflagellates

Diatoms



Regime Shift Nordsee

Edwards et al., SAHFOS Techn. Rep. (2007)  , CPR data



Annual peak seasonal abundance 
of echinoderm larvae
Edwards et al. 2005

Calanus abundance
Edwards et al. 2005

Peak development of decapod 
larvae
Edwards et al. 2004



North Atlantic Oscillation

Dec -
 

Feb



North Atlantic Oscillation: Changes of position of 
centers of action
Zhang et al., GRL, 2008



Relative SST anomalies North Atlantic

ICES Zooplankton Status Report 2006/07 (O’Brien et al. 2008)



Internal component -

 

AMO  (shaded)       (Ting et al. 2009)

External component –

 

Anthropogenic forcing (black line)           

Atlantic Multidecadal Oscillation



Hering
Clupea harengus

Sprotte
Sprattus sprattus

Sardine
Sardina pilchardus

Sardelle (Anchovis)
Engraulis enchrasicolus





Anchovy Fishery in Dutch Waters



Sardine egg abundance
English Channel
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of Norwegian 
spring-spawning 
herring and the 
longterm-averaged 
temperature

 

(AMO)        
(Toresen  and Østvedt 
2000)



Anchovy Catches North Sea

Alheit et al., subm.



Larval Abundances

Helgoland Roads 
Series

Alheit et al., subm.
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Fischereiwelt 
(1950)

Helgoländer 
Meeresunters. 4 (1953)



A composite and ordered plot of North Sea 
variable anomalies between 1983 and 2007.

ICES 2010



Source: http://oceanmotion.org/html/background/wind‐driven‐surface.htm

http://oceanmotion.org/html/background/wind-driven-surface.htm


Upper layer temperatures.

above 9°

 

; below 7°

 

; MNAW intermediate temperatures

Hátun et al. 2009, PiO

Subpolar Gyre



Hátun et al. 2009, PiO



Conclusions

North Sea is heavily impacted by different climatic drivers.

●

 

Global Warming

●

 

NAO  (shift of NAO centers of action)

●

 

contraction of sub-polar gyre

●

 

AMO dynamics

The connections between these different kinds of climate forces are not 
understood.

Big Question

Can this be modeled in a way to make reasonably reliable 
predictions/projections about fish population dynamics?
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