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Background

rapid climate change

increased human activities -
aquaculture, shipping, tourism

cod decline, king crab and pink salmon
invasions, salmon lice, changes in kelp
forest and sea urchins

changes in ecosystem structure and
functioning, goods and commercial value
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Climate warming in coastal ecosystems
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Fisheries

Aquaculture

Tourism & recreation

Ship traffic

Petroluem

Eutrophication
Pollution
Noise
Mining
Dredging
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Multiscale approach
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Small scale process studies

Impact of aquaculture on cod
stocks (SalCod)

© Planned aquaculture farm .
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Cumulative impact on fish distributions

Large scale studies
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Rapid climate change increases diversity and homogenizes
composition of coastal fish at high latitudes
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Climate driven shifts in species distributions and
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Risk assessment from human use and resources

Large scale studies
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Ecosystem risk from human use of ocean space and resources: A case study
from the Norwegian coast
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Modelling impacts of climate change and
pollution on a marine top predator
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Path analysis reveals combined winter climate and pollution
effects on the survival of a marine top predator
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* Marine communities are under growing pressure from human 3 <
activities 2
T 8
* Need for modelling approaches to study their cumulative §
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impacts £ ©
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Results 3
* Warmer ocean temperatures (SST), associated with prey shifts, 3
in gull wintering areas correlated with higher survival
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* Negative effects of pollutants (organochlorines) on adult e (557555) el

survival via reduced body mass
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Ongoing work



Impact of aquaculture on cod

» Fact
= Major increase in number of
aquaculture since the 1990’s
* 8e = Aquaculture attract wild fish

» Objective
Cumulative Number of Farms (1991 - 2023) .
= Analyse impact of aquaculture on cod

abundance and distribution
H1: Cod abundance is higher at trawl stations closer to
active fish farms
H2: Cod distribution shifts towards fish farms over time

a
Cumulative Number of Farms

H3: Cod abundance decreases in fjords with a higher
number of fish farms
» Data
5 v = Resource data from coastal survey
.. (1995-2023)
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= Aquaculture data (1991-2023)



Food-web approach to study marine mammals interactions
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Local climate
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Fish community
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Fisheries:
Bycatch and Harvest

Gompertz models
In(N,t)=a+b-In(N,t-1) +c - In(Clim,t) + d - In(Prey,t) + In(F,t-1) + €t

Drivers:

- Climate (Clim)

- Prey availability (Prey)

- Fisheries (F)

- Other antropogenic effects
(Aquaculture and windfarms)



Managing resources in Norwegian coastal ecosytems
requires an ecosystem-based approach
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