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|CES-PICES-PAME Working Group on Integrated
Ecosystem Assessment for the Central Arctic
Ocean (WGICA)

ICES: International Council for the Exploration of
the Sea (Atlantic)

PICES: The North Pacific Marine Science
Organization

PAME (Arctic Council): Protection of the Arctic
Marine Ecosystem



WGICA: 12 nations and 58 members
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The Central Arctic Ocean
(o7.10)

Projected ice extent 2080-2100

near-real-time data

Sea Ice Extent, 03 Aug 2022

B median ice edge 1981-2010

National Snow and Ice Data Center, University of Colorado Boulder



How to prepare?

How to deliver science based advise to
authorities?




«Ecosystem Approach to Management» (EA)

... the importance of the ecosystem approach management for the Arctic marine environment, ..... and
welcome relevant activities in this regard, DECLARATION for the Ministerial meeting of the Arctic Council

Ecological objectives to ensure the
functional integrity of the LME

Identify and describing
Research and Monitoring Value and valuation Management, managing

human activities
mm}gﬁrg}iﬂ Assessment (IA) Humanrights  Marine ecosystem  Marine resources

*  Culture (System of life) (Natures gifts)
* Health *  Biodiversity *  Food security
* Home * Resilience * Transport
*  Welfare * Integrity * Bioprospecting
* Balance *  Minerals ..

*  Recreational

CTIC W)

PAME — Arctic Councill
Work under development




Integrated Ecosystem Asessment for the EA

Describe the spatial and temporal distribution of the ecosystem

Describe the spatial and temporal distribution of the human activities
and its pressure

Describe the sensitivity of the ecosystem to pressures

Evaluate the RISK of OVERLAPPING (SPACE and TIME) human
activities and pressures with ecosystem component




The spatial and temporal distribution
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“blooms” up o 6 summer—months

poral occurrence

Skjoldal, H. R. (Ed.). 2022. Ecosystem assessment of the Central Arctic
Ocean: Description of t) ecosystem. ICES Cooperative Research Reports
Vol. 355. 341 pp. P



A zooplankton and fish layer in the Atlantic
water (100-500 m)
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Snoeijs-Leijonmalm, P., Gjgseeter, H., Ingvaldsen, R. B., Knutsen, T., Korneliussen, R., Ona, E., ... & Gardfeldt, K. (2021). A deep scattering layer under
the North Pole pack ice. Progress in Oceanography, 194, 102560.



Depth transition of demersal fish
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Arctic rainbow smelt

Arctic cisco
Arctic char
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Capelin

Polar cod
Shorthorn sculpin
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Nebulous snailfish
Polar eelpout
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Saffron cod
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Arctic flounder
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Fish

Pelagic
Spatial coverage Temporal occurrence
Site (> 0-5%) Rare occurs up to one month per year
Local (5-50%) Occasional occurs up to four months per year Meso pelagic
Widespread, patchy (> 50%) Common occurs up to eight months per year
Widespread, even (> 50%) Persistent occurs every month of the year

Abyssal




Distribution of ice-edge fauna

Sea mammals Seabird (Ross gull)

(Bowhead whales) Bolar bears Local(?)-Occasional (->4M)
|£e-!3e = neY Site-Persistent Local(?)-Common (->8M)
@ e —’// ’ : e N g J,.?'- ATy v.“},.va"‘.""" TR 3

Skjoldal, H. R. (Ed.). 2022. Ecosystem assessment of the Central Arctic Ocean: Description of the ecosystem.
ICES Cooperative Research Reports Vol. 355. 341 pp.



The dEEP'Sea benthic communities more heterogenous and biodiverse than expected.

Pristine vent fauna, seamounts and ridges with rich sponges and associated benthic biota, including chemoautotrophic biota.

Spatial coverage Temporal occurrence
Site (> 0-5%) Rare occurs up to one month per year h
Local (5-50%) Occasional occurs up to four months per year
Widespread, patchy (> 50%) Common occurs up to eight months per year 3 g
Widespread, even (> 50%) Persistent occurs every month of the year 1 :' 14"
5

Giant sponge grounds of Central Arctic seamounts are
associated with extinct seep life.
Morganti et al (2022) Nature communications, 13(1), 1-1gem

Langseth Ridge







Global Sources: air- and waterborne pollution, microplastic,
garbage, NIS.

Spatial coverage Temporal occurrence
Site (> 0-5%) Rare occurs up to one month per year
Local (5-50%) Occasional occurs up to four months per year
Widespread, patchy (> 50%) Common occurs up to eight months per year
Widespread, even (> 50%) Persistent occurs every month of the year
Military excersices Oil-gas transport Fisheries




Ship traffic: garbage, pollution, physical, NIS, noise, disturbance.

htt PpS. / / map.ast d.is / - Ecotoxicity and bicaccumulation  Acidification Eutrophication
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https://map.astd.is/

Tourism (other than ships): disturbance, garbage, pollution,
physical disturbance, nutrients, noise

Barnes e ® North Pole Spatial coverage Temporal occurrence
X Site (> 0-5%) Rare occurs up to one month per year
Local (5-50%) Occasional occurs up to four months per year

e Sredny

L ]
Longyearbyen Widespread, patchy (> 50%) Common occurs up to eight months per year

Widespread, even (> 50%) Persistent occurs every month of the year
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Up to 1000 people




Science (other than ships): bycatch, disturbance, garbage,
pollution, physical disturbance, NIS, nutrients, sedimentation, noise,
light, extraction of biomass, extraction of non-living material

Spatial coverage Temporal occurrence
Site (> 0-5%) Rare occurs up to one month per year
Local (5-50%) Occasional occurs up to four months per year
Widespread, patchy (> 50%) Common occurs up to eight months per year

+ | Widespread, even (> 50%) Persistent occurs every month of the year
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Military activities - electromagnetic field, garbage,
pollution, physical disturbance, NIS, nutrients, noise

Spatial coverage Temporal occurrence
wl:l;HTHE..F.iN TN
SEA RDEFTE g A Site (> 0-5%) Rare occurs up to one month per year
l Local (5-50%) Occasional occurs up to four months per year
Widespread, patchy (> 50%) Common occurs up to eight months per year
Widespread, even (> 50%) Persistent occurs every month of the year

Operationally military — very little info

Submarines under the ice without noise and any

Sxalbard

e L4 b trace and “environmental friendly”

Submarine-launched ballistic missile testing
ongoing since 1961 (Berkman 2012)
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The generic sensitivity of an ecological
component to a pressure




Jellyfish
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Low (severe effect not expected)

Chronic (severe effect likely after
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Anthropogenic noise sources

Acute (immediate severe effect; e.qg.
death) Duarte et al. (2021)
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WHICH SECTORS, PRESSURES,
ECOSYSTEM COMPONENTS TO Human activities
INCLUDE? « Global sources

« Tourism transport and activities
« Military transport and activities
« Science transport and activity

HARVESTING/ | LAND-BASED
COLLECTING  INDUSTRY
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SHIPPING
RESEARCH

TeLECOMS
AQUACULTURE

S S NN | Pressures
« Pollution
* Marine litter
* Noise pollution
 Light pollution
« Disturbances
« Electromagnetic field
* Nonintentional loos
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Semi-quantify risk of impact

Risk of impact from each sector — pressure — ecosystem component
linkage

= vulnerability x overlap in space x overlap in time




m

NO refers to No Overlap and is of no further concern

o (SO.50
spatial overlap between a sector/pressure and an ecosystem component — Bitelialaorololeiia)

SPATIAL OVERLAP .
regardless of how often it occurs

Local (5-50%)

Widespread (>50%)

Rare (occurs in one month per year)

Occasional (occurs in 1- 4 months per year
timing of the interaction (i.e. between a given sector, pressure, ecosystem ( per year)

TEMPORAL IMPACT
0 ¢ component pathway) — regardless of the magnitude of the interaction

Common (occurs in 4-8 months per year)

Persistent (occurs in every month of the year)

Low (severe effect not expected)

generic sensitivity of an ecological component to a pressure — regardless of
extent or frequency

DEGREE OF IMPACT Chronic (severe effect likely after multiple occurrences)

Acute (immediate severe effect; e.g. death)




The conseptual model of the |IEA
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ICES homepage

ICES
CIEM

Expert groups
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The open water area in the CAO are rapidly changing with possible alarming effects from human
activities on a already stressed biological system.

EA are being promoted by the Arctic Council

Use the IEA as a method to show cumulative impact on the arctic ecosystem
Together with stakeholders to streamline information into “space” and “time”
 Human activities (Global, Science, Tourism, Military....)

« Pressures (Pollution, Garbage, Disturbance....)

« Ecosystem and sensitivity (Sea mammals, Fish, Zooplankton, ice algae.....)

Semi-quantify risk of impact

\UTg
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Crucial to continue to work both nationally, bilateral and multi-national to optimize access to, and
work on relevant information to follow the fast Arctic transition (the great melt)

Find more info om “WGICA ICES”:
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