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Marine Scotland’s roles in renewable energy
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Improved confidence Iin
Natura site impact
assessments (HRA/AA)

Risks to:

Marine mammals
Migratory fish
Seabirds
Collision
Displacement
Barrier effect
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Strategic and baseline data



Designated areas marinescotland

Designated areas relevant to scottish seabirds.

RAMSAR and 5PA arsas
RAMSAR, Wetland of In\emational Imporiance
[ SPA, Special Profection Area
Deslgnated areas
AONB, Areas of Cutstanding Matural Beauty
BIOGEN, Blogensiic Resenes
BICSPH, Blosphere Reserves
LMR, Local Nahme Resernve
LCA, Landscape Character Area
MCA, Marine Consuliation Area
HNR, Hatlonal Mabure Resane
NP, Mational Park
SAC, Special Area of Conserdation
5551, e of Spedial Scientc Inierest
Heritage Coast
[ Ccandkiate offshore SAC
[d Draft offshare SAC
Possible offshare SAC
MIPA Search locations
[ omshore wind lease agreaments
[ omshore wind areas of search
12 Naufical mile ine
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Windfarm risk to seabirds — S ———
ESAS/ McArthur Green science

Seabirds at sea, Risk factor calculated by flight height and 5% aggregation layer.
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Seabird collision risk -Breeding-




Lewis flight
path - HiDef




Guidance and software development:
Statistical modelling of bird and cetacean
distributions in offshore renewables
development areas (CREEM)

marinescotland

Denuty of Aardour porpalse schaols

Predicted bird density: IOM Suitability (prey density)




Population trends at seabird SPAs
— Natural Power
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Seabird tagging studies



Contributed to FAME breeding
seabird tracking project
(EU/RSPB)

marinescotland

FAME maps available through FAME data portal

Foraging Tracks-
Razorbill

Fau ble 2010




New project exploring non-
breeding season movement of
seabirds (RSPB)

marinescotland

science

Verth of Tay

\ E

LD WAL mera agan Luivies aralw

Foraging tracks -
common guillemot

e of Mgy, 2012

—e Teacking deta
*  Seslted coiooies
{772 Mont 3 amen
Round 2 siten
Pound 1 sles

ot

.




marinescotland
science

Improvements to collision
modelling of collision risk



Kittiwake flight height distribution marinescotland

(MSS/Band)
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Relative collision risk for i eostian
kittiwake and gannet (MSS/Band) science
Band 2000

Flight ht model,
22-147m

m Kittiwake

Ht specific risk = Gannet

Tide ht
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Relative collision risk estimate




Relative collision risk variation with

Relative collision risk

_ . marinescotland
turbine clearance height science
(MSS/Band)
Kittiwake
Fulmar
Herring gull

turbine clearance above HAT (m)

Greater BB gull

Common tern




Strategic assessment of collision risk of
offshore wind farms to migrating birds

(WWT/ McArthur Green)




ORJIP Projects Overview

Project 1: Avoidance Rate
Monitoring at Existing Sites

to improve Collision Risk

Assessments for Sensitive
Bird Species

ORJIP
Programme
Management
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Displacement modelling



Modelled seabird foraging locations and energetic costs
with and without wind farm (CEH)

Forage Location,

8046
Wind Wind
farm farm
absent present
4 Mean cost /hours (+ S.D.)
2 Flight 1.15 (+0.75) | 1.18
30 Cost - (+0.8)
L o5 Species A
Foraging |5.86(+1.15) |6.34
8 ~ 20 Cost - (¥1.21)
— 15 Species A
. Flight 2.85(+0.81) |2.98
Cost - (£0.88)
~ 5 Species B
L, Foraging |6.56(+1.26) |6.91
Cost - (+1.29)
Species B




Modelled body mass change resulting from changes in
energetic costs in presence of wind farm (CEH)

Energy gained
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Froductivity

Translating change in energetic cost due to presence of
wind farm to sea bird productivity (CEH)
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Assessment of significance
of Interactions



Modelling population level effects of changes in
productivity or survival (CEH)

Predicted population trend
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Figure 1: Predicted population trends assuming no change in survival (open circles) or a reduction of
1,2,3 or 4% p.a. (solid lines, top to bottom in top panel) or 4% p.a. (bottom panel, dotted lines show
95% credibility intervals). Observed counts represented by filled circles.



Identifying biologically appropriate non-breeding
season population estimates for seabirds

Regional Seas monitoring units

b) Regional Seas
Monitoring Regions

Scottish Continental Sheff

Morthern North Sea

Minches and
Western Scotland

EERRT S _)_,

Western Channel and Celtic Sﬂ %L)_
» Eastern Channel
n-:
=

Cook, A.S.C.P., Parson, M., Mitchell, I., Robinson, R.A. (2011):
Reconciling policy with ecological requirements in biodiversity
monitoring. Marine Ecology Progress Series, Vol. 434: 267-277.

Adult kittiwakes winter distribution and
their distribution by breeding origin
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Frederiksen, M., Moe, B. et al. (2012): Multi-colony tracking
reveals the winter distribution of a pelagic seabird on an ocean
basin scale. Diversity & Distribution, 18: 530-542.
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MSS Marine Scotland Interactive science

Contacts | Help Search this site

The Scottish Government
Riaghaltas na h-Alba

Subscribe for updates

Register to receive email n

e Marine Scotland Interactive
Consultations provides access to spatial
data

Home About Topics News Publications
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* Sciance & Dala

» Marine Scotiand Interactive
(msT)

» Thames

» Data Types
¥ Tranng

¥ Cruses

¥ Relsted Links

» Contact

Relst=d Information

« Marine Scotland
topic sheets

held by Marine Scotland.

Marine Scotland Interactive (MSI)

Marinz Scotland Interactive is the naw resource for providing
access to spatial data held by Marine Scotland. The first phase
of the Marine Scotland Interactive project concentratss on
themad marins envirenmeantal datz covering renswzble enargy,
menitering, conservation anc marine spatial planning. In tims
new themes will be zcced to the sits,

Marine Scotland Science (MSS) has undertzken survey and
monitering work to provide expart scientific and techniczl
zdvice to suppert Scottish Governmant pelicies a2nd regulatery
responsibilitizs, Marinz Scotland Intzractive now holds this
information in the form of maps, video clips and photegraphs.

Data from surveys and
monitoring work completed

Full accessibility of thes= data is enablzc through the us= of . b M 1 S I d H d
freely available softwarz and socizl netwerking sitas to zssist marinescotland y a” ne Cot an IS I I Ia e
in the release of large dats sets in viewer-friencly formats, P 1oke] .

able as ma

ps, video

N
« New Sub Bottom Profiling data for Tiree and Firth of Lorn, Raw {'.'
datz coming soen,
Picasa

w New Seabed Layer part 3, Updataed Tow and Image location

layers | @

» New Sezbed laver viczos and images for Firth of Lorn, Loch
Kishorn, Mull of Kintyre, Sound of Mull, SW Islay and Tiree

Email vour feedback

« New Bathymetry Data for Armadale, West of Lewis and
Southwest Shetland

= Added

Marine Protectec &reas (MPAs) theme




