Combined effects of bottom-up and
top-down drivers on North Atlantic
marine ecosystems



Climate down/up-scaling

The weather and climate
of Europe are affected by
perturbations in the north
Atlantic storm tracks.
These are linked to the
position of the Gulf
stream (ocean dynamics)
and orographic effects.
(Wilson, J. Clim, 2009)




Schematic of ecosystem dynamics

S

4+ billfish

1 Misc. %

Tuna ==

S

—

Large

squids

fish b
3r Smaﬁﬁil‘f \lesopelagic

Small
squids

Marine
mammal
g f
i

s

fish¢ys e

2} I%f

2

@ pelagics x
o Large

L

=4 zooplankton|—f

o

b

-

Small

|
' r
zmplanktu:gn] invertebrates

Benthic

:

‘ Detritus

;:E lankt
= oplankion
1} [Phyiopianiton}

Pauly, 1998.



Towards combined effects...
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Our modeling framework

NCAR-CCSM Global DYTCH N owa e ROMS regional
Climate Model ocean model

Salinity S2EH(m)

T T
(E0n 189N

NEMURO NPZD and
Individual Based Model
Tightly coupled to lower and

upper trophic level models - v/ Growth
s g ] LINReproduction
Mortality
Movement




