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Activities

cal Research Programme in Germany
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cal Risk Analysis

drographic Agency (Dahlke 2005)
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Seabirds

« Long-term loss of habitat due to
the scaring-off effect of the farms

« Fragmentation of ecologically
associated units as resting and
feeding areas (barrier effect)

e Direct loss of individuals due to
collisions

Migratory Birds

e Danger of collision with the
turbines (bird strike), and
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« Barrier effect, with forced
avoidance and circum-navigation
of the parks by the birds
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Marine Mammals

« Habitat loss due to operational noise and other activities

 Disturbance of intra-specific communication (masking by noise), and
a resulting reduction of the reproduction rate

 Physiological damages due to construction-related noise emissions
(e.g. hearing damage from ramming or drilling noise)

Assessing Impacts
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nt for the Decision-Making Process

Correlation of impacts relevant to the decision-
making process

Partial correlation of impacts relevant to the decision-making process

Protected
asset

intenance traffic

Lethal damage to marine mammals by noise emissions from ramming

Displacement of marine mammals due to operational noise of turbines

Displacement of marine mammals by ship and air traffic for maintenance

[T,
(o) Damage to and/or displacement of mother-calf groups by turbine noise
& Damage to and/or displacement of mother-calf groups by ship and air traffic
g for maintenance
(o} Fish Damage to fish fauna by sediment dispersion, Change of fish occurrences by introduction of new habitats artificial hard
E vibration, electromagnetic fields and changes in fish substrates)
-_— occurrence by introduction of new habitats (artificial - - - - - -
o hard substrates) Dama_lge _to fish fauna_ by sediment dispersion during ramming or due to
c washing in of submarine cables
a Damage to or displacement of fish by vibration during the operation of the
%) turbines
(]
77} Barrier effect due to electromagnetic fields of the feeder cables to the
2 mainland

Benthos Damage and/or loss of benthic communities Space needs of turbines, possible elimination of benthic communities or

through over-building, sediment exchange by species

introduction of hard substrates i . o . . —_
Negative changes of the species composition due to introduction of artificial

hard substrates, and/or change of sedimentation (flow)

Construction-related damage to benthic communities by sediment dispersion
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SIR Model
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ions on Seabirds (Habitat Loss)

4 Impact Factors Typ of Impact Acquisation / Measuring
Parameters

Size of the wind farm

Slze of the wind farm

A Extent of the wind The larger the wind farm area, the stronger the
farm effect of displacement and habitat loss

Effect intensity

Arra

Wind farm The more illumination, the stronger the effect of Number of lights
illumination displacement (some species can be attrected by
C :
2 — the lights)
9 Sensibility of the species
[} L " : : o
1% o Sensibility to The more sensitiv the species, the stronger the Seabird-Sensitivity-
[3} construction and effect of displacement Index
o operation of wind (Garthe & Hiippop
£ turbines 2004.)
? Backup capacity
$ R Reachability of The worse the alternative, the stronger the effect | Number of seabirds
3 1 @voidence habitats of displacement and habitat loss which don’t reach an
3:’ p— alternative habitat
Task of this source for the overall | The more important the displaced source, the stronger the disturbance Typ of consequent for the overall
population population in case of loss of the

subpopulation

Judical impact of the species

Conservation status of the species | The higher the conservation status, the rather the fact of endangering the see | Conservation status of the species
(FFH, Bird-Directive, Red List) environment will be fulfilled
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ent Model of Seabird Habitat Loss
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Main Parameters Maximum Minimum

A wind farm effective area (km?) + disturbance
b et i distance of the species x perimeter of the wind farm
area of the wind (km)

farm e.g. 103 km2 + 2 km x 60 km =223 km?

B Largest determined Smallest determined Differen-
DGR e E Y individual densitiy in individual densitiy in the tation of
TR e e bt | the wind farm area wind farm area seasons

farm area (Individuals/km?) (Individuals / km?) and
e.g. 1.5 individuals / km2 e.g. 0.6 individuals / km?2 functions
(incl. correction factor) (incl. | of the area
correction factor) (feed_ing/
nesting)

C AXB

Number of Wind farm effective area (km?) x individual density in
potentialy displaced the intended wind farm area (Individuals / km?)

individuals

Assessing Impacts of Offsho
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ent Model of Seabird Habitat Loss
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Main Parameters Maximum Minimum

D The wind farm effects The wind farm effects

—— Displacement above-average. below average.
INERESIWAGRGERTE « High service intensity | ¢« High distances between
) ~ farm « Special illumination turbines
« High noise develop- » Low service Intensity
ment » Special illumination

* Low noise develop-ment

Loon: Displacement factor 1

@ Fiction: Displacement factor 1

9 E The species is very The species is non- Seabird

o Displacement sensitive. All sensitive. No individuals in | sensitivity
a Sensivity of the individuals in the effect | the effect area will be Index (SSI)
8 Species area will be disturbed disturbed (Garthe &
g‘ Sensitivity factor = 1 Sensitivity factor = 0 | HUppop
= 2004)
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IVity Index = SSI (cf. Garthe & Hippop 2004)

Bird species ( Flight behaviour /4) x ( General ( Status/3) =
behaviour / 2) x

igm 1_'I.U NORE ggo. ggg_m %gIg_h g.'g_g 53.8'::{'@—'
gaQ Q = =9 TS5 a2 X o 5538 c 22 3
== =~ = = ® o 5 S 5 © 8 = o 25
< 3 = Q = = 25 Z = 5T a c < 2 3
= = 2 SR @ 3 3 2 $as
o = = =0 3 ® c = =,
o o = o = D = < o
Black-throated 5 2 3 1 4 4 4 3 5
diver
Red-throated diver 5 2 2 1 4 4 5 3 5
Velvet scoter 3 1 2 3 5 4 3 2 3
Sandwich tern 1 3 5 1 2 3 4 4 4
Great cormorant 4 1 4 1 4 3 4 3 1
Common eider 4 1 2 3 3 4 2 4 1
Great crested 4 2 3 2 3 4 4 1 1
grebe
Red-necked grebe 2 1 1 3 5 1
Great black-backed 2 3 2 3 2 2 4 5 2
gull
Black tern 1 1 4 1 2 3 4 4 4
... (another 15 species)
Northern flumar 3 1 2 4 1 1 1 5 1
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Assessing Impacts of Offshe

Main Parameters

=

Number of displace
individuals

Maximum

Thz wind farm 2ifzcts
SUVETHVETEES

> rlign szryicz iniznsity
> Sozcial illumination

> rlighn noisz dayzlop-
mzne

ent Model of Seabird Habitat Loss

.......................................................................................................................................

Minimum
Thzwind farm 2ifzcts
nzlow avzrage,

> rligh distances baiyzzn
turoinzs

> Loy szryicz Intznsity

> Sozcial illumination

> Loy noisz dzyzlop-meant

.
rl

ction: Displaczmezni facior 1

Thz spzcizsis vary
sansitiva. All

=ci23 13 non-
vz, Mo individuals i

St
Nz 2ffzct arzawill b

individuals in the 2ffzct | inz
arzzoyill 2 disturbzd disiurpzd
Sznsitivity factor = Sensitivity factor =0
Loon: Displaczmezni factor 1

CxDxE

Number of effected Individuals x displacement factor

X sensitivity factor

Szabird
sa2nsitivity
=, (33])
(Carinz &
ritinoon
2001
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ment Model of Seabird Habitat Loss
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Main Parameters Maximum Minimum

G The displaced All displaced Individuals

~ Importance of this individuals cannot can avoid to other Areas
‘. habitat for the relocate to other areas | Backup capacity factor =
species / Backup Backup capacity factor 0
capacity =1

Fiction: Backup capacity factor 1

H FxG

Reduction of Number of displaced individuals x Backup capacity
population size factor
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Cumulative Impacts
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100

R oo Cumulative Effects of
N T=Nztnsc Eertandegroie. 10000 - approved and planne.d
K ‘“”“i offshore wind farms in
g
é . o0 § the EEZ of the German
E° . E North Sea for the red-
- ;e N throated diver, inclusive
o 21 - a 2km buffer zone
5 ! (MINOSP!us (2006)
aO= : 1 23 45 687 889 1DI11I12I1E-I14I1EI1EI‘I?I1E€I1EII2E-I21Iﬂliﬂlidliﬁ 26 ’
ua anzahl Windparks
a
8 3 . Above: Asset of red-throated
o Selauener divers in spring (12,000), below in
g nazianale Bestardsgrafe: SI00 1z winter (5,000) AIIegorised is the
o £ - g number of individuals in percent
% & = of the national population, which
v i * % would be impaired by habitat loss.
" % = §  Number 1 to 9: up to august 2005
2 # o successful approved wind farms.
The account of number 26
& represents the effect of all applied
o 0 wind farms (MINOSplus 2006b).

12 3 4 5 6 7 & 91011213 12151617 15319 20 21 22 23 24 25 26
anzahl Windparks
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al Exchange

2005: International workshop at
the Berlin University of
Technology to exchange
experiences on the assessment
of the ecological impacts of
offshore wind farms.
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