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Prosjekter i forskningsprogrammet om fugl & havvind
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•Red-throated diver energetic project (UK) – ferdigstilt
•ORJ IP /Predictor (UK): sa mle  empiri knytte t til fuglekollisjoner i ha vvindpa rker, styrke  kollisjonsrisikomodelle r
•SEMAFOR (Fra nkrike) + VisAvis: bruk a v væ rra da r for de teksjon a v migrerende  fugl
•MARCIS: ma rint områ depla nleggingsverktøy
•BIRDSAFE (Nederla nd): sa mle  empiriske  da ta  for migrerende  fugl i vindpa rk til ha vs
•SKARV: utvikle  system for de teksjon a v fugl med tilhørende  reduksjon i fa rt a v turbiner for å  unngå  kollisjoner

Industriprosjekter/NFR-prosjekter

• Sea pop / Sea tra ck
• Overvå kning a v fla ggermus Lista -Utsira  20 24-20 26La ngva rige  overvå kningsprogra m

• Heidrun: Krykkje (forskningsprogra m for ne tto-positive  løsninger) Artsspesifikk overvå kning

•Hywind Ta mpen overvå kningsstudier
•Robin MAX Ra da r
•CCTV-ka mera er
•Ka mera er på  metocea n-bøye

•Gullfa ks C pilot: Bruk a v skipsra da r for fugledeteksjon

Automa tisert overvå kning
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Fugleovervå kning i Hywind Ta mpen – de l a v Equinors R&T-portfolio

Metocea n-bøye Hywind Ta mpen 
(Linkedin pressemelding)

Fuglera da r Hywind Ta mpen 
(Linkedin pressemelding)

MARCIS-prosjekte t(film)

Ava nsert fuglera da r/MARCIS

CCTV-ka mera er

Skipsra da r

Metocea n-bøye med ka mera er

https://www.linkedin.com/feed/update/urn:li:activity:7081557181778509824?utm_source=share&utm_medium=member_ios
https://www.linkedin.com/feed/update/urn:li:activity:7081557181778509824?utm_source=share&utm_medium=member_ios
https://www.linkedin.com/feed/update/urn:li:activity:7081557181778509824?utm_source=share&utm_medium=member_ios
https://www.linkedin.com/feed/update/urn:li:activity:7081557181778509824?utm_source=share&utm_medium=member_ios
https://www.linkedin.com/feed/update/urn:li:activity:7081557181778509824?utm_source=share&utm_medium=member_ios
https://www.linkedin.com/feed/update/urn:li:activity:7081557181778509824?utm_source=share&utm_medium=member_ios
https://www.linkedin.com/feed/update/urn:li:activity:7081557181778509824?utm_source=share&utm_medium=member_ios
https://www.linkedin.com/feed/update/urn:li:activity:7081557181778509824?utm_source=share&utm_medium=member_ios
https://www.linkedin.com/feed/update/urn:li:activity:6955107835957395456/
https://www.linkedin.com/feed/update/urn:li:activity:6955107835957395456/
https://www.linkedin.com/feed/update/urn:li:activity:6955107835957395456/
https://www.linkedin.com/feed/update/urn:li:activity:6955107835957395456/
https://www.linkedin.com/feed/update/urn:li:activity:6955107835957395456/
https://www.linkedin.com/feed/update/urn:li:activity:6955107835957395456/
https://youtu.be/9SZh9s7xZGk
https://youtu.be/9SZh9s7xZGk
https://youtu.be/9SZh9s7xZGk
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CCTV-ka mera er i Hywind Ta mpen (ma i 20 23 – desember 20 24)
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Krykkje

Sva rba k

Ska rv

Sva rtba k
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Ka mera er på  metocea n-bøye  (juni – oktober 20 23)
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Resulta te r
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• CCTV-ka mera ene gjorde  > 240 0  fugledeteksjoner (20 23-20 24)
• Flerbruk a v ka mera systemer: Sikkerhet og fugleovervå kning
• Ca . 90  % a v fuglene ble  identifisert på  a rt- e ller gruppenivå
• Flere  deteksjoner i 20 23 enn i 20 24: Årsva ria sjoner forventet
• Flere  stedfa ste fugler (må ker) enn trekkfugler
• Flest fugler tilstede på  sensommer/tidlig høst
• Fæ rre  fugl under vindha stigheter > 10  m/s
• Flygehøyde, - re tning og –va righet estimert
• Flere  fugler, og større  diversite t, detektert fra  ka mera  mot å pen sjø 

– indika sjon på  unnvikelse?

• 4 ka mera er på  Fugro metocea n-bøye detekterte  
gjennom vel 4 må neder > 55 0 0 0  fugler

• Overvå kningsbøye: Ua vhengig a v a nnen infra struktur
• Bøyesystemet fungerte  i vindha stigheter opp til 24 m/s og 

ma ks bølgehøyde på  11 meter under ka mpa njen
• Da ta utva lg (4 %) ble  benytte t for ta ksonomisk 

kla ssifisering hvora v ca . 80  % ble  identifisert til a rt- e ller 
gruppenivå

CCTV-kameraer Bøye-kameraer

Publiserte  ra pporter
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Resulta te r

CCTV Bøye-kameraer
Periode J uni ‘23 – desember ’24 J uni - oktober ‘23

Dominerende gruppe Må ker (85 %) Ha vhest (80  %)

Flyvehøyde-estima t 20 -30  meter, dvs. i rotorsveip-
sonen

0 -5 meter

Anta ll a rter detektert 9 (+ 5 ordener a v fugler) 5 (+ 5 ordener a v fugler)

Forbedringer Forbedret estimering a v 
flyvehøyde sa mt beregning a v 
usikkerhet

Ba tteri- og la gringska pa site t økt 
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Ra da rda ta  ja nua r-ma rs 20 25
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Ca 8500 fuglespor  (35 dager )

Fuglespor 
detektert 
10 .februa r 20 25. 
Da ta  er filtrert 
bort < 20 0  
meter fra  
turbinene  
(rotorra dius = 
170  meter)

Utga ngspunkt: Ca  2 mill spor – “støy” filtre res bort

Figurer generert a v Emma  Critchley, NINA
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Report from coloniza tion study Pa per in Wind Energy Science

Report from sound 
mea surement study

Pa per in Springer Na ture  
Link

Report from Sa ilbuoy ca mpa ign
Popula r-science  a rticle in Fra mForum

Report from eDNA ca mpa ign
Popula r-science  a rticle in Ocea nogra phy
Pa per in Environmenta l DNA

Reports from benthos survey, eDNA a na lysis
(sediments) a nd micropla stic a na lysis
Pa per in J . of Physics (micropla stic a na lysis)

Forskningsprogra m Hywind Scotla nd

https://cdn.sanity.io/files/h61q9gi9/global/0ef1d5b8e3bdde09bbcdec74cc85498b4d288382.pdf?hywind-scotland-300152-equ-mmt-sur-rep-environment-equinor.pdf
https://cdn.sanity.io/files/h61q9gi9/global/0ef1d5b8e3bdde09bbcdec74cc85498b4d288382.pdf?hywind-scotland-300152-equ-mmt-sur-rep-environment-equinor.pdf
https://cdn.sanity.io/files/h61q9gi9/global/0ef1d5b8e3bdde09bbcdec74cc85498b4d288382.pdf?hywind-scotland-300152-equ-mmt-sur-rep-environment-equinor.pdf
https://wes.copernicus.org/articles/7/801/2022/
https://cdn.sanity.io/files/h61q9gi9/global/f7e7b24cd5d4291a0c7ebb7eb17baa83f452a513.pdf?equinor-hywind-scotland-sound-source-characterisation.pdf
https://cdn.sanity.io/files/h61q9gi9/global/f7e7b24cd5d4291a0c7ebb7eb17baa83f452a513.pdf?equinor-hywind-scotland-sound-source-characterisation.pdf
https://cdn.sanity.io/files/h61q9gi9/global/f7e7b24cd5d4291a0c7ebb7eb17baa83f452a513.pdf?equinor-hywind-scotland-sound-source-characterisation.pdf
https://link.springer.com/referenceworkentry/10.1007/978-3-031-10417-6_121-1
https://link.springer.com/referenceworkentry/10.1007/978-3-031-10417-6_121-1
https://cdn.sanity.io/files/h61q9gi9/global/c6c3696bf8a2c3c3055a85eeca3d53d25005ea51.pdf?report-hywind-scotland-sailbuoy-campaign-equinor.pdf
https://cdn.sanity.io/files/h61q9gi9/global/c6c3696bf8a2c3c3055a85eeca3d53d25005ea51.pdf?report-hywind-scotland-sailbuoy-campaign-equinor.pdf
https://cdn.sanity.io/files/h61q9gi9/global/c6c3696bf8a2c3c3055a85eeca3d53d25005ea51.pdf?report-hywind-scotland-sailbuoy-campaign-equinor.pdf
https://framforum.com/2023/03/09/glider-setting-sail-to-study-reef-effects-from-hywind-scotland/
https://framforum.com/2023/03/09/glider-setting-sail-to-study-reef-effects-from-hywind-scotland/
https://framforum.com/2023/03/09/glider-setting-sail-to-study-reef-effects-from-hywind-scotland/
https://framforum.com/2023/03/09/glider-setting-sail-to-study-reef-effects-from-hywind-scotland/
https://framforum.com/2023/03/09/glider-setting-sail-to-study-reef-effects-from-hywind-scotland/
https://framforum.com/2023/03/09/glider-setting-sail-to-study-reef-effects-from-hywind-scotland/
https://cdn.equinor.com/files/h61q9gi9/global/cc64093bfdae0d182fcf0a4e7e42a619f3966846.pdf?norce-report-edna-in-marine-waters-hywind-scotland-comm-in-confidence-03-2023.pdf
https://cdn.equinor.com/files/h61q9gi9/global/cc64093bfdae0d182fcf0a4e7e42a619f3966846.pdf?norce-report-edna-in-marine-waters-hywind-scotland-comm-in-confidence-03-2023.pdf
https://cdn.equinor.com/files/h61q9gi9/global/cc64093bfdae0d182fcf0a4e7e42a619f3966846.pdf?norce-report-edna-in-marine-waters-hywind-scotland-comm-in-confidence-03-2023.pdf
https://tos.org/oceanography/article/the-use-of-edna-to-monitor-pelagic-fish-in-offshore-floating-wind-farms
https://tos.org/oceanography/article/the-use-of-edna-to-monitor-pelagic-fish-in-offshore-floating-wind-farms
https://tos.org/oceanography/article/the-use-of-edna-to-monitor-pelagic-fish-in-offshore-floating-wind-farms
https://tos.org/oceanography/article/the-use-of-edna-to-monitor-pelagic-fish-in-offshore-floating-wind-farms
https://tos.org/oceanography/article/the-use-of-edna-to-monitor-pelagic-fish-in-offshore-floating-wind-farms
https://tos.org/oceanography/article/the-use-of-edna-to-monitor-pelagic-fish-in-offshore-floating-wind-farms
https://onlinelibrary.wiley.com/doi/10.1002/edn3.450
https://cdn.equinor.com/files/h61q9gi9/global/153e4c390af67c51533474fe9d6cb21bf6d3d1cf.pdf?environmental-investigation-benthos-hywind-scotland-dnv.pdf
https://cdn.equinor.com/files/h61q9gi9/global/153e4c390af67c51533474fe9d6cb21bf6d3d1cf.pdf?environmental-investigation-benthos-hywind-scotland-dnv.pdf
https://cdn.equinor.com/files/h61q9gi9/global/7471ca9d536512160ffde7b3a0900c69c87670c2.pdf?metabarcoding-sediment-edna-communities-hywind-scotland-pilot-study-norce-report-8-2023.pdf
https://cdn.equinor.com/files/h61q9gi9/global/7471ca9d536512160ffde7b3a0900c69c87670c2.pdf?metabarcoding-sediment-edna-communities-hywind-scotland-pilot-study-norce-report-8-2023.pdf
https://cdn.equinor.com/files/h61q9gi9/global/583ed3220187ca6839a7c625e4fcb38459261d2e.pdf?analysis-of-microplastics-in-sediments-from-hywind-scotland-sintef-ocean-report.pdf
https://cdn.equinor.com/files/h61q9gi9/global/583ed3220187ca6839a7c625e4fcb38459261d2e.pdf?analysis-of-microplastics-in-sediments-from-hywind-scotland-sintef-ocean-report.pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2875/1/012050
https://iopscience.iop.org/article/10.1088/1742-6596/2875/1/012050
https://iopscience.iop.org/article/10.1088/1742-6596/2875/1/012050
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Oppfølgingsstudie r i Hywind Ta mpen

12  |  

eDNA   Sa ilbuoys  Lydka mpa nje    ROV-inspeksjon
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