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Et hav av sjgfugl

* Sjgfugler er den mest truede gruppen av
virveldyr i verden

* Nedgang i sjgfuglbestander pa 60-80% i Norge

 Sjofugl bruker og trekker over store havomrader
* Avhengig av koloniene pa land

* Langtlevende og lav reproduksjon

* Millioner av landfugler trekker over ’

havomradene to ganger per ar

* 40% av trekkfuglarter er i nedgang,
vadefuglbestanden har gatt ned med 30%
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Sjafugli havet
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Welcome to the MARCIS tool! OH 9 ~v R Layers Map Satellite Grey
The MARCIS tool is a result of the MARCIS research project. N A
LJd

The MARCIS tool assesses and visualizes single and cumulative

impacts (CIA) on seabirds from blue growth and climate change _
and life cycle impacts (LCA) on migratory birds from offshore

wind farms. The impact assessments can be customized by

species, scale, season, and stressors, while LCA can be tailored o
to collision, displacement, and disturbance impacts. ° Ay
. . L] e
The MARCIS tool is developed by NINA and is intended for °
research and non-commercial use only. The tool is provided "as e ® o
is”, withoqt warrathies of any kind. Any use of the tool or Greenland Sea .' : -
modification/sharing of the source code must acknowledge the —
MARCIS project and its partners. o ° o
B Consult the manual to use the tool and understand the results. o
Do you have questions or found a bug? Send us your feedback Barents Sea Kara Sea
]
Copyright® 2025, NINA, tool licensed under GNU GPL v. 3.0.
I Click here to assess impacts on seabirds ]
e o
l Click here to assess LCA impacts on migrating birds ]
@ About the seabird colonies
Greenland .‘.”. ‘ )
gceland The map shows all the seabird colonies
. o included in the MARCIS tool (red dots),
g inside and adjacent to the MARCIS study
o area (outlined in light blue). Colonies that

are not included (white dots) are shown for
reference only.
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VWERCISER 4. @

TITTES: A

Single/Cumulative impacts on seabirds

il

Follow the workflow. Processing may take time—the tool runs

even if the browser reports that “This page is not responding.”

Click here to return to the introduction panel

Reset the panel

All six species

All countries

All international regions

All international colonies

Non-breeding season

22. All stressors — current status quo
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Show monthly overlap

Show applied weights

Show relative impact
Show uncertainty
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Single/Cumulative impacts on seabirds
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Follow the workflow. Processing may take time—the tool runs
even if the browser reports that “This page is not responding.”

Click here to return to the introduction panel

Reset the panel

All six species

All countries

All international regions

All international colonies

Non-breeding season

22. All stressors — current status quo

Start processing
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Show monthly overlap

Show applied weights

Show relative impact
Show uncertainty

Download CIA

Impact

Negative  Neutral Positive
Monthly overlap
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Seabird density
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Stressor density

Lower Higher
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Single/Cumulative impacts on seabirds

£l

Follow the workflow. Processing may take time—the tool runs
even if the browser reports that “This page is not responding.”

Click here to return to the introduction panel

Reset the panel

All six species

All countries

All international regions

All international colonies

Non-breeding season

22. All stressors — current status quo

Start processing
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Show monthly overlap
Hide applied weights
Show relative impact

Show uncertainty

Download CIA
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Applied impact weights

Selection: 22. All stressors — current status quo

Showing impact weights (+1 SD) for one species at a time. Use the selector below to switch species.

as for weight chart:
Atlantic puffin &

This chart shows the applied impact weights and their uncertainty range (+/- 1 standard deviation) in
relation to the no-impact (0) baseline (grey dashed ling). The weight scale ranges from -1 to 1. Negative
impact weights (below the baseline) reflect negative impacts while positive weights (abowe the baseling)
indicate positive impacts.
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Source of impact weights per stressor:
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Follow the workflow. Processing may take time—the tool runs

even if the browser reports that “This page is not responding. Show monthly overlap

Click here to return to the introduction panel

Hide applied weights

Reset the panel

Show relative impact

All six species = Show uncertainty
All countries - Download CIA

All international regions 5 Impact
Negative  Neutral Positive

All international colonies - Monthly overlap
Lower Higher Iceland

Non-breeding season = Seabird density
Lower Higher
22. All stressors — current status quo - St T
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Start processing
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Applied impact weights
Selection: 22. All stressors — current status quo

Showing impact weights (1 SD) for one species at a time. Use the selector below to switch species.

sfor weight chart:

Northern fulmar 5

This chart shows the applied impact weights and their uncertainty range (+/- 1 standard deviation) in
relation to the no-impact (0) baseline (grey dashed line). The weight scale ranges from -1 to 1. Negative
impact weights (below the baseline) reflect negative impacts while positive weights (abowe the baseling)
indicate positive impacts.
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Single/Cumulative impacts on seabirds o9~ Vwv B
PN +
Follow the workflow. Processing may take time—the tool runs
even if the browser reports that “This page is not responding.” Show monthly overlap
Click here to return to the introduction panel
Hide applied weights
Reset the panel Show relative impact

All six species a Show uncertainty
All countries - Download CIA
All international regions 8 Impact
Negative  Neutral Positive
All international colonies = Monthly overlap
Lower Higher Iceland
Non-breeding season = Seabird density
Lower Higher
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Layers Map Satellite Base

Applied impact weights
Selection: 22. All stressors — current status quo

Showing impact weights (+1 SD) for one species at a time. Use the selector below to switch species.

Selects ight chart:

Black-legged kittiwake &

This chart shows the applied impact weights and their uncertainty range (+/- 1 standard deviation) in
relation to the no-impact (0) baseline (grey dashed line). The weight scale ranges from -1 to 1. Negative
impact weights (below the baseline) reflect negative impacts while positive weights (abowe the baseling)
indicate positive impacts.
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Fiskeri



Bifangst av sjgfugl

* Bifangstproblematikk er starre for kystneert garnfiske
enn for linefiske men begrenset i tid og rom

* Forebyggende tiltak inkluderer stenging av fiskefelt i
sarbare perioder for garnfiske, og modifisering av
redskap og drift for linefiske

Predicted bycatch per trip (diving)
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Baerum et al. 2019. Spatial and temporal variations in seabird bycatch: Incidental bycatch in the Norwegian coastal gillnet-fishery. PLoS ONE 14:¢0212786




Olje & gass



Krykkje pa oljerigger

Tilflukt eller fraflukt e
* Lengre turer lenger unna, men mindre tid | A R M
til 2 sgke etter mat L e R o

* Romlig uforutsigbare bevegelser, men
stabile mellom ar (2024-2025)

Utnyttelse av mindre produktive
havomrader for & sgke etter mat

* Mindre predasjon pa oljeplattformen
(kun store maker)




Kunstig lys til havs

Avbgtende tiltak

* Reaktiv: rednings- og
Benavioral Changes rehabiliteringsprogrammer

Navigational-Orientation

 Proaktiv: redusere eller
fijerne kunstig lys

Temporal-Circadian Disruption

Tiltrekning og mortalitet 54 Physiological Effects Kunnskapshull

* Tiltrekningsmekanismer til

6 | 5 1 Ecological-Population-Level Effects . .
oljerigg, fartagy og fakler
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Zein et al. 2025. Physical properties of light (colour and intensity) and its impact on seabirds in the Arctic: A scoping review. NINA Report 2691.



Havvind
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Livsyklusanalyse av havvind
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Critchley et al. 2025. Life-cycle impact assessment of offshore wind energy development on migrating bird diversity in the North Sea. J Appl Ecol 62: 1597- 1610
Kvalnes et al. 2025. D5.5: Holistic Assessment of Wind Energy Stewardship at WENDY Use Cases. WENDY deliverable



Livsyklusanalyse av havvind

« Risikoen er stgrst fra forstyrrelser og barriereeffe
« Stgrre/flere vindparker gir stgrre barrierer for tre

+ Stgrste pavirkning for sjgfugl, trekkende vannfug
rovfugler og maker

« Trekk-korridoren mellom Sgr-Norge og Danmark er en

hgyrisikosone
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Fugleradar for fugletrekk WS

100

of high risk

Hours

* Mer fugletrekk under forhold med lite regn ogvind
* Fugler flyr raskere, hoyere og rettere nar de trekker

* Flyveatferden-pavirkes av vindhastighet, ]
medvind/motvind og atmosfaerisk trykk

. spring :':lUtLIJmn .
Lista Utsira

. Hayere risiko under ustabilt veer med sterk
motvind
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Total daily tracks

Fugleradar ute pa havet

Hvor mange? Hvor hgy?
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Migration - OWF

Havvind og trekkende fugler -

* Fenologi og pavirkning av klimaendringer godt studert

Waterbirds -

 Mangel pa grunnleggende romlige og tidsmessige data s

Other+

for a vurdere den samlede belastningen av flere store
havvindkraftverk

75 50 25 0 25 50 75
Number of Studies

* Fa studier om pavirkninger og potensielle avbgtende
tiltak
* Prioriterte forskningsomrader inkluderer:

o Forbedret overvaking og sporing av trekkbevegelser

o Vurdere virkninger pa individuell kondisjon og pa i m

bestandsniva

@
-

olanlegging og avbgtende tiltak N ‘I\
M m

Critchley et al. Impacts of offshore wind farms on bird migration in the North-East Atlantic (in review) Biol. Rev.

o Evaluere effektiviteten av ulike avbgtende tiltak

o Utvikling av sanntidsovervakingsverktoy for a statte




Attraction
KunnSkapShUll Alcids
* Fa studier andre steder enn Comorans | .
Europa oivers [0

Fulmars

* Fa studier over lengre tid

* F4 empiriske studier pa
bestandsniva

* Lite kunnskap om samlet
belastning

. s
. Antall stud i\t _
 Avbgtende tiltak nevnt men """ v Displacement
N =21 - Attraction
ikke evaluert > lokalisering  N=3 &2 sarer Saasucl
° . N =60 - Displacement Shearwaters— ——
* Fa eksperimentelle far-etter- n=s = Human e
N=11 Internal
kontroll-impact studier R W .iicie O ultple OWFs

Nilsson et al. Offshore wind energy impacts on seabirds: Current evidence and research directions. (in review) Environ. Manage.



Oppsummering



Anbefalinger

* Stort behov for langtids-
overvaking av sjofugl og
fugletrekk

* Strategisk og tverrsektorell

forskningsprogram for a
nelyse den samlede
pelastningen

* Implementer og evaluer
avbgtende tiltak som vanlig
praksis




Sjafugl som et prioritert neering

e Et fult hav...uten marint vern
e 4.5% > 30%i2030

* Jevons paradoks
* Akt ressurseffektivitet leder til gkt ressursbruk, hvor
* havvind ikke erstatter olje & gass
* akvakultur ikke erstatter fiskeri
* ...men de erstatter marint vern

» Sjofugler gar mot utryddelse
* 1-3% nedgang per ar

e ‘Shifting baselines syndrome’
» Stykkevis forringelse
* Langsom tap av artsmangfoldet
* Generasjonshukommelsestap
* Utryddelse av opplevelser




Takk for meg

7 NINA

Norwegian Institute for Nature Res
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