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1 SUMMARY

Vesterhav Syd offshore wind farm is proposed be located in the North Sea about 

4 km from the shore north of Ringkøbing Fjord in Jutland, Denmark. The site is 

approximately 60 km², with an estimated generation capacity of up to 200 MW. 

The number and power of turbines is not yet defined and options considered 

range between 3 MW and 10 MW. 

The aim of this report is to present the results of the baseline investigations and 

to assess the impacts on resting birds during the periods of installation, operation 

and decommissioning. The area is not known to be an important area for resting 

seabirds. 

To inform the investigation of resting birds, six aerial surveys were performed 

between November 2013 and April 2014 according to international standards. 

Eighteen transect lines covered an area of approximately 1,032 km². In total, 

6,377 birds were identified, the most numerous being the Common Scoter Mela-

nitta nigra (2,341 individuals) followed by divers (979 individuals, 148 identified 

as Red-throated Divers Gavia stellata, corresponding to 18% of all divers). 

Among gull species, the Common Gull Larus canus was the most abundant 

(1,142 individuals). Analyses of selectivity showed that Common Scoter were 

present in the development area in higher numbers than expected compared to 

the total investigation area covered by surveys. From the raw data collected, 

densities and population estimates were calculated using distance sampling 

methods to account for decreasing detectability of birds with distance during the 

surveys. Densities of divers peaked in spring with 0.93 individuals/km² on 11th

March 2014 with an estimated population of 959 individuals within the study ar-

ea. The densities of wintering divers was similar to those found in areas further 

south (area of Horns Rev wind farm projects), but peak numbers in spring were 

lower. Divers showed concentrations mainly in the north eastern part of the study 

area. During some surveys also the development area was used in high densi-

ties. Most Scoters were located near the coast in the south eastern part of the 

study area but also in the north eastern part of the development area. The high-

est estimate for the Common Scoter was 1,996 individuals on 11
th

February 

2014. Velvet Scoter were found regularly with highest estimate of 118 individuals 

on 11
th

March 2014. The maximum estimate of auk population (combined Com-

mon Guillemot Uria aalge, Razorbill Alca torda) was 771 individuals on 11
th

Feb-

ruary 2014 with a concentration in offshore areas west of the development area.

The criteria for impact assessment were derived from calculated bird numbers in 

relation to reference populations as well as the number of birds within species 

specific buffer zones around the wind turbines. These birds are supposed to be 

affected by displacement. The zones were defined according to the sensitivity of 

the species to wind turbines. The highest impact was assessed as “Moderate” for 

displacement and habitat loss for Common Scoters and divers during the period 

of operation. This is mainly due to the high sensitivity of these species and the 
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number of expected birds being affected. This number was 186 in divers and 674 

in Common Scoter for the survey day with highest number within the impact 

zone as a worst case assumption. These numbers represent 0.071% and 

0.123% of the biogeographical population in divers and Common Scoter, repec-

tively, and are rated to be of Medium degree of disturbance. Both proportions are 

located at a low level within the defined threshold of a Medium degree of disturb-

ance (0.05 to 0.5 % of the biogeographical population). 

During the period of operation, displacement and habitat loss are supposed to 

cause ”Minor” impacts in Velvet Scoter and auks. Installation and decommis-

sioning are predicted to cause ”Minor” impacts on divers due to displacement 

and habitat loss. Collision is assessed to cause ”Minor” impacts in Common 

Gulls, Herring Gulls and Lesser Black-backed Gulls during the period of opera-

tion. For all other resting species the impact of all pressures is regarded as “Neg-

ligible”.

The cumulative effects of disturbance in divers, Common Scoter, Velvet Scoter 

and auks has been considered for the wind farm projects Vesterhav Syd,

Vesterhav Nord, Nissum Bredning and Horns Rev 3. In divers and Common 

Scoter the ”Moderate” impact is still valid, and in Velvet Scoter and auks the 

magnitude of impact is still of ”Minor” magnitude. For collisions also wind farms 

Horns Rev 1 and Horns Rev 2 are considered. The magnitude of impact of colli-

sions in Common Gull, Lesser Black-backed Gull and Herring Gull is assessed to 

be ”Minor” also on a cumulative basis.
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2 INTRODUCTION 

On March 22nd 2012 a broad political majority of the Danish Parliament agreed 

on the energy policy for the period 2012-2020. Establishment of nearshore wind 

farms, generating up to 450 MW of energy, will ensure part fulfillment of the 

agreement and conversion to a green energy supply in Denmark by 2020. On 

November 28
th

2012 the Danish government identified six sites around Denmark, 

which are to be subject to pre-investigations prior to their development, including 

turbines, submarine cables and cable landfall. The selected sites are: Bornholm; 

Smålandsfarvandet; Sejerø Bugt; Sæby; Vesterhav Syd; and Vesterhav Nord. 

The Danish Energy Agency (DEA) is responsible for the procurement of the 

450 MW wind power for the six nearshore wind farm areas. The six projects are 

divided into two packages. Package 1, including  Bornholm, Vesterhav Syd and 

Vesterhav Nord, is to be considered as a whole and studies on resting and mi-

grating birds/bats are performed in parallel by the same consultants (NIRAS, IBL 

Umweltplanung GmbH, Bureau Waardenburg bv). Therefore, data is available to 

be used for joint analyses. NIRAS Consortium is responsible for the Environmen-

tal Statements of the three wind farm sites. This ornithological report will be An-

nexed to the main Environmental Statement report for Vesterhav Syd Offshore 

Wind Farm. Energinet.dk is responsible for the EIA process related to the pro-

jects. 

This report presents the details of the Environmental Impact Assessment for the 

potential impacts on ornithological interests within the area of influence of the 

offshore elements of the proposed wind farm "Vesterhav Syd". In this report the 

potential impacts of the project on resting birds are identified according to the 

relevant development phase of the Project (installation, operation and decom-

missioning). The significance of these potential impacts is assessed and poten-

tial mitigation options are provided.

The final layout of the wind farm is not yet defined, but the turbines will be dis-

tributed within a pre-investigation area that is referred to as “development area” 

in this report. 

2.1 Objectives

The specific objectives of this assessment were to:

 Describe and evaluate the importance of the proposed Vesterhav Syd 

wind farm site for resting birds;

 Determine the potential impacts of the installation, operation and de-

commissioning on the offshore elements of the proposed Vesterhav Syd 

wind farm on sensitive birds and prey species and to predict the signifi-

cance of those impacts; and

 Identify the potential for cumulative effects with other developments.



10Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

3 PROJECT DESCRIPTION 

3.1 Wind farm location

Vesterhav Syd is located in the North Sea approximately 4 km from the coast

north west of Ringkøbing Fjord (Figure 1). 

Figure 1: Overview of location of wind farm area Vesterhav Syd sea cable corridors and 

onshore cable corridors

The development area for the wind wind farm is of approximately 60 km². In the 

centre of the area a site for raw material extraction has been designated with 

existing permission valid until 2014. The water depth of the wind farm area rang-
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es from 15 to 25 meters with the deepest water depths in the western periphery 

of the area. The coordinates of the corner points are given in Table 1.

Figure 2: Location of Vesterhav Syd wind farm development area with indication of 

corner points

Remark: red figures indicate the location of points related to the cable corridor
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Table 1 Coordinates of corner points of the development area. The ID numbers refer to 

the numbers in Figure 2

Development area for offshore wind farm 

ETRS 1989 UTM Zone 32N 

ID East North 

1 434101.9582 6214229.361

2 434610.4553 6221178.822

3 434949.4534 6222873.812

4 437322.4399 6214907.357

5 439063.7754 6215080.538

6 439436.3504 6219910.265

7 439377.0946 6220667.046

8 438155.5095 6223312.346

9 440889.4040 6223351.430

10 440175.0276 6217890.419

11 439809.9019 6214302.662

12 439356.4284 6213551.365

13 439864.9255 6208805.392

14 436474.9447 6208635.893

15 434610.4553 6208635.893

Export cable corridors

ETRS 1989 UTM Zone 32N 

ID East North 

1 444217.6258 6217000.646

2 440199.4950 6217337.941

3 443918.6222 6214408.611

4 (11) 439809.9019 6214302.662
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3.2 Physical characteristics

Water depths within the development area are characterised by relatively shal-

low water in the north eastern part with minimum values of around 15 m and an 

area of deeper water in the south western part of about 25 m (Figure 3). 

Figure 3: Bathymetry of the Vesterhav Syd area (based on geophysical survey)

3.3 Turbines and park layout

The type and size of turbines have yet to be determined. The capacity of the 

single turbines to be installed will be between 3 and 10 MW. The number of tur-

bines range between 66 turbines of 3 MW (198 MW) and 20 turbines of 10 MW 
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(200 MW). The measurements of the turbines (and further possible turbine ca-

pacities to consider) vary between 3 and 10 MW models as outlined in Table 2.

Table 2: Measurements of wind turbines

Turbine 

Capacity 

(MW)

Rotor Diam-

eter (m)

Total Height 

(m)

Hub Height 

above MSL 

(m)

Swept area

(m2)

3.0 MW 112 m 137 m 81 m 9,852 m2

3.6 MW 120 m 140 m* 80 m* 11,500 m
2

4.0 MW 130 m 150 m* 85 m* 13,300 m2

6.0 MW 154 m 174 m* 97 m* 18,600 m2

8.0 MW 164 m 184 m* 102 m* 21,124 m
2

10 MW 190 m 220 m 125 m 28,400 m2

*Based on 20m air gab between MSL and wing tip.

Possible layouts of the offshore wind farm for Vesterhav Syd have been devel-

oped by DTU Wind Energy (DTU 2014) and are shown for the 3 MW and 10 MW 

arrangement in Figure 4.
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Figure 4: Suggested layouts for the 3 MW turbines (A and B, top) and 10 MW turbines

(C and D, bottom).

The cables from the wind farm to the mainland may be installed in two 500 m 

broad corridors, one running from the northern part of the wind farm to the coast

north of Vejlby Klit, the second running from the southern part of the wind farm to 

the coast north of Ferring. A project description including installation methods is 

presented in a separate report (Energinet.dk 2015).
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3.4 Foundation

The wind turbines will be supported by foundations fixed to the seabed. It is ex-

pected that the foundations at Vesterhav Syd will comprise one of the following 

options: 

 Driven steel monopole;

 Concrete gravity base;

 Jacket foundations; or

 Suction buckets.

The different foundation types and installation methods are described in the 

technical project description. 

The relevant information for the impact assessment in resting birds is the total 

area of the scour protection at the basis of the turbines that covers the seabed. 

The areas covered for the different turbine constellations are given in Table 3. 

For suction buckets no data are available.

Table 3: Total foot print area of scour coverage for different types of fundations and 

turbine sizes

Power of turbine 

Type of founda-

tion

3.0 MW (66 turbines) 10.0 MW (20 turbines)

Monopile 99,000 m² 40,000 m²

Gravity base 66,000 - 85,800 m² 34,000-52,000 m²

Jacket 46,200 m² 32,000 m²

3.5 Decommissioning

The lifetime of the wind farm is expected to be between 25 and 30 years. The 

method for decommissioning will follow best practice and the legislation at that 

time. 

The objectives of the decommissioning process are to minimise both the short 

and long term effects on the environment whilst making the sea safe for others to 

navigate. Based on current available technology, it is anticipated that the follow-

ing level of decommissioning on the wind farm will be performed:

 Wind turbines – to be removed completely;
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 Structures and substructures – to be removed to the natural seabed lev-

el or to be partly left in situ;

 Infield cables – to be either removed (in the event they have become 

unburied) or to be left safely in situ, buried to below the natural seabed 

level or protected by rock-dump;

 Export cables – to be left safely in situ, buried to below the natural sea-

bed level or protected by rock-dump;

 Cable shore landing – to be either safely removed or left in-situ, with par-

ticular respect to the natural sediment movement along the shore; and

 Scour protection – to be left in situ.

The dismantling and removal of turbine components (blades, nacelle, tower etc.) 

is considered to be a reversal of the installation process and subject to the same 

constraints. If rock-dumping will be necessary to protect cables the decommis-

sioning will cause further coverage of seabed.
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4 BACKGROUND

The following section describes methodological background information on the 

investigations on resting birds.

4.1 Study area

The study area is the sea area which encompasses the wind farm footprint and a 

surrounding buffer of 8-10 km that equates to at least twice the minimum dis-

turbance distance of the most sensitive bird species expected e.g. Common 

Scoter (see Figure 6). Coverage of this study area was possible within a day and 

therefore minimising on the possibility of double counting during surveying.

4.2 Aerial surveys

Data on the number and distribution of birds was gathered from aerial surveys 

conducted along twenty pre-defined transect lines at 2 km spacing over the study 

area. Aerial surveys were conducted from a twin-engined “Brittan Norman BN2” 

equipped with bubble windows (see Figure 5), flying at an altitude of 76 m 

(250 feet) and with a cruising speed of approximately 185 km/h (100 knots). The 

layout of the transects is shown in Figure 6 with the coordinates of waypoints 

listed in Table 4. An area of 1.032 km² was covered by the transects which aver-

aged 27 km length and totalled at 500 km.

Figure 5: Aircraft used for surveys: “Brittan Norman BN2” with bubble windows



19Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Figure 6: Investigation area with transects for aerial surveys 
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Table 4: Transect coordinates in ETRS 1989 UTM Zone 32N

Transect no X start Y start X start Y start

1 445450.553 6232489.794 417378.468 6232875.087

2 445522.083 6230433.053 417312.322 6230824.562

3 445577.791 6228483.278 417246.176 6228840.183

4 445076.420 6226449.941 417233.628 226823.184

5 444658.611 6224500.165 417205.774 6224873.408

6 444547.196 6222522.536 417205.774 6222895.779

7 444296.510 6220572.761 417094.358 6220901.437

8 444296.510 6218455.862 417094.358 6218840.246

9 443962.263 6216506.086 417038.650 6216862.617

10 443683.724 6214472.749 417038.650 6214884.987

11 443683.724 6212411.558 416955.089 6212795.942

12 443739.432 6210517.491 416955.089 6210874.021

13 444017.971 6208534.290 416927.235 6208896.392

14 444491.488 6206528.807 416871.527 6206890.908

15 445132.128 6204551.178 416871.527 6204885.425

16 445689.207 6202573.549 416787.965 6202935.650

17 446134.870 6200568.065 416760.111 6200958.020

18 446406.770 6198567.890 416641.784 6198936.601

The data analysed in this report were collected according to European Seabirds 

At Sea (ESAS) aerial survey methodology (Camphuysen et al. 2004). During the 

surveys, two observers with high experience in species identification covered 

each side of the aircraft. All observations were continuously recorded on dicta-

phones, including information on species, number, behaviour, transect band and 

time. On the beginning of each transect the weather conditions are noted (e.g. 

sea state, visibility, cloud cover, glare, turbidity of water) and updated during the 

transect if changes occurred. A computer locked flight tracks from a Global Posi-

tioning System (GPS) recording track positions every second. Observations were 

allocated to sites by time of observation. With a flight speed of 185 km/h this 

results in an accuracy of position of 52 m.

Based on the estimations of densities using distance sampling techniques ac-

cording to Buckland et al. (2001) survey transects were divided into distance 

bands using an inclinometer (flight height 250 ft, approximately 76 m): Band 0 (0-

44 m), Band A (44-163 m), Band B (163-284 m), Band C (284-431m) and Band 

D (413-1000 m). This division of bands improves the possibilities of calculating 

effective strip widths (ESW) and follows the recommendations of Buckland et al. 

(2012). In Table 5 the division of bands degrees (inclinometer), boundaries and 

band widths are presented. Recommendations by Diederichs et al. (2002) and 

Noer et al. (2000) for aerial survey with at width of transect of 387 m for bands A 

to C is followed (Band B is divided into B and C in order to achieve bands of 
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similar band widths). The perpendicular distance of the sighting is calculated 

from the angle and flight altitude.

Table 5: Definition of transect bands used for aerial surveys

Parameter Band 0 Band A Band B Band C Band D

outer bound (de-

grees)

60 25 15 10 *

outer bound (m from 

transect line)

44 163 284 431 1,000

band width (m) 44 119 121 147 569

Remark: * clinometre < 10° until the middle between transects

The general weather conditions during the six surveys are presented in Table 6. 

Detailed information on weather was noted at the beginning of each transect and 

at any change of conditions. Limits for analyses were set to a maximum sea

state of three and to minimum visibilities of 5 km. In all surveys, data with sea

state values higher than three did not occur and visibility was greater than 5km 

on every day. Sections with strong glare, negatively affecting recognition of birds, 

were also excluded from analyses. The exclusion of these transects/part of tran-

sects is reflected in the grid-based effort presented in Figure 7.

Table 6: Weather conditions during the six surveys

Date Sea-

state

Visibility 

(km)

Wind 

speed 

(knots)

Wind 

direction 

(°)

Cloud 

cover 

(x/8)

Rain Tem-

per-

ature 

(°C)

25.11.2013 2 10 5 360 1-2 no 8

03.02.2014 2-3 8-10 10-14 140 1 no 5

11.02.2014 2 10 5 210 1-2 no 3

11.03.2014 1-2 10 5-7 40 0-1 no 8

25.03.2014 2 10 10 90 1 no 5

16.04.2014 3 10 7-10 240 3 no 8

During the period from November 2013 until April 2014 a total of six aerial sur-

veys were performed within the study area. In the survey design it was intended 

to perform monthly surveys from November 2013 to April 2014 at regular inter-

vals. Due to a long lasting period of stormy weather during December 2013 and 

January 2014 there was no suitable weather for aerial surveys in this period. The 

wintering period is covered by at least two surveys in February 2014. Possible 

consequences for relevant species according to their seasonal occurrence will 

be addressed in the section on the abundance in the study area for each spe-

cies.
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For each survey the effort was calculated as valid kilometers covered on each 

side, e.g. a 10 km track line covered by both observers results in 20 km survey 

coverage. The total length of transects was around 1,005 km if both sides of the 

airplane can be analysed. The valid effort for each survey is listed in Table 7 and 

in Figure 7 the effort per 2 km
2

is shown as kilometer flown per grid square. A 

total coverage would result in “2km x 6 surveys x 2 sides = 24 km”. Reduced 

effort resulted from exclusion of some transects or parts of transects due to

strong glare. 

Table 7: Valid effort for each survey (sum of kilometer on both sides of the aircraft)

Date Effort (km) Effort (%)

25.11.2013 772 77

03.02.2014 909 90

11.02.2014 879 87

11.03.2014 969 96

25.03.2014 893 89

16.04.2014 1.005 100

total 5.427
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Figure 7: Survey effort (in km) per 2 x 2 km grid squares in the study area summed for 

all six surveys (see text for further explanation.

4.3 Data analyses

Estimation of densities and populations

One focus in data analyses is the determination of the effective strip width (ESW) 

as a basis for density and population estimation using distance sampling anal-

yses. Package one includes Vesterhav Syd as well as Vesterhav Nord and 
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Bornholm and data analyses  has been undertaken simultaneously by the same 

companies (IBL Umweltplanung GmbH, NIRAS, Bureau Waardenburg bv). As 

surveys were completed by the same persons for all three projects, a combined 

data set was used for the calculation of ESW values. The combination of data 

results in larger species-specific data sets and results are more robust than treat-

ing projects separately.

For the collision risk modelling those birds are selected that occurred within the 

wind farm area and a maximum buffer zone of 4 km according to Figure 8. These 

birds are expected to potentially encounter the wind farm.

The detection probability of birds decreases with increasing distance from the 

transect line. Therefore, reliable estimates of the densities and population sizes 

of birds can only be estimated with the application of the Distance Sampling 

Technique. Distance 6.2 software, developed by the Centre for Research into 

Ecological and Environmental Modeling (CREEM) at the University of St. An-

drews, uses this technique to fit a species-specific detection curve through the 

data collected to determine the width of the strip in which species were effective-

ly recorded (Thomas et al. 2010). Subsequently, the densities of birds in the 

study area can be calculated based on those within the area covered (transect 

line multiplied with the effective strip width). 

A key assumption of this technique is that all birds along the transect line (g(0) = 

1) are detected. This assumption is not always valid due to disturbance as a 

result of the survey aircraft causing birds to either dive, swim or fly away from the 

transect line to more distant transect bands. Furthermore, the calculated densi-

ties for species that regularly undertake long dives must be regarded as a lower 

limit as the proportion underwater remains unknown. In seabirds, the species 

with potentially lower detection rates (g(0) ≠ 1) is likely to include Auks, and in 

particular the smaller species. If not all individuals of a certain species are de-

tected (g(0) ≠ 1), several analytical techniques can be used to correct for this 

imperfect detection. 

The distance analysis included all observations of birds observed in five observa-

tion bands: 0-44 m (0-strip); 44-163 m (A-strip); 163-284 m (B-strip); 284-431 m 

(C-strip); and 431-1000 m (D-strip), see Table 5. These five observation bands 

give average perpendicular distances (used by the Distance 6.2 software) of 

22 m, 103.5 m, 223.5 m, 357.5 m and 715.5 m respectively. So, automatically a 

‘right truncation’ of the data was performed at the outer boundary of band D 

(1000 m). 

The Distance software fitted detection functions through the distributions of sight-

ings within five distance bands, based on uniform, half-normal and hazard-rate 

curves with cosine adjustments when necessary. Then all detection curves were 

visually inspected whether they were in line with realistic species-specific field 

characteristics. 
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As a general rule at least 60 positive observations are needed in order to be able 

to fit a reliable detection function. In order to correct for loss of detection due to 

factors such as sea state the number of observations needed increases with a 

multiple of the number explanatory parameters, including covariates in Distance 

analysis models. Therefore, in order to determine the most reliable detection 

function especially applicable for the scarce species, all available data from all 

study areas and observers were pooled to determine the detection functions. 

Detection of seabirds on the water surface is influenced by observation condi-

tions due to weather and sea state but also due to the size of groups of birds 

(cluster size). The Distance 6.2 software allows the analysis of sea state data as 

covariates during the modelling process via the ‘MCDS module’. Cluster size can 

also be taken into account within Distance 6.2, although for stratified data the 

‘MRDS module’ needs to be used. Model selection was mainly based on the 

Akaike Information Criteria (AIC) with lower AIC values representing models with 

a better fit. By applying this criterion, more appropriate models could be used to 

correct population estimates for the effect of sea state, resulting in more accurate 

estimates with smaller confidence intervals. However, selecting the model with 

the lowest AIC was not always applied to all species. Most of the exclusions 

have been made on the basis of the knowledge of bird, survey experience and 

the visual assessment of the detection functions. Especially in cases where the 

detection function overestimated the density on the track line by fitting a half-

normal curve, often a hazard-rate function was applied instead. Most of the time 

this was in situations where birds were being detected disproportionately; often 

in the second band (due to birds flying up in the 0-44 m band and being recorded 

in the second band). As a robust, conservative approach, hazard-rate detection 

curves were then chosen. Alternatively pooling the two bands also reveals a 

smooth distance detection curve in one case.

As previously mentioned the key assumption for distance analysis is that all birds 

on the transect line are recorded (g(0) = 1), yet a number of species respond to 

the aircraft by either diving or swimming/flying away from the transect line. 

When birds dive in response a so-called ‘availability bias’ is introduced, as all 

animals are no longer ‘available at the surface for the observers’. Population 

estimates for these species need to be corrected afterwards with a certain cor-

rection factor estimating the ratio between birds at and below the surface. An-

other option is to exclude the 0-strip during analysis and assume the border be-

tween the 0-strip and the A-strip is the transect line. Several methodologies are 

in use to correct the population figures, and one of the most common to use is to 

use dive-behaviour data (based on visual observations or telemetry data) to cal-

culate a fraction of the total time that birds spend underneath the water. Availa-

ble correction factors range between 0.6 for divers and 0.9 for alcids (APEM,

unpublished data). In other words, the population estimate for divers might be 

almost double the numbers reported here, whereas for Auks these figures need 
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to be extrapolated with approximately 10%. The correction factors needed to be 

used for Scoters and Long-tailed Duck remains unknown. These species tend to 

forage nocturnally, which would imply that the correction factor should be small. 

Yet in other regions (Dutch waters) mostly diurnal foraging activity is reported. As 

correction factors are unpublished material they are not applied to the data, but it 

is addressed in the results and impact assessment section.

When birds fly off in response, this causes elevated levels of (flying) birds in the 

A- and sometimes B-strip. These are mostly corrected for by the detection func-

tion modelling within the Distance software.

Almost all species respond to the survey airplane and to assess whether a spe-

cies mainly dives or takes off in response an overview of the ratio between flying 

and sitting birds in the 0-strip, A-strip and B-strip was produced. It was concluded 

that diving species were Red-throated Divers, divers in general, Common Guil-

lemots and Auks in general. For these species we chose to analyse only the data 

from the A-, B-, and C-strip. Gannets, Scoters, and Gulls responded by flying off. 

For these species we chose to analyse the data from all strips. 

Based on these analyses density estimates per 2x2 km grid cell were conducted 

and mapped for each survey. Finally, the overall density and population estimate 

including 95% confidence intervals are calculated for each survey.

For species with low sample sizes (total number of flocks below 60) no distance 

sampling analyses were performed. Instead, densities were estimated by using 

only birds recorded in Band A. This is a standard method for calculation of bird 

density estimates from aerial survey according to German guidance of standard 

investigations (StUK; BSH 2007). This assumes that all birds in this band are 

accurately recorded.

For a general overview on the spatial distribution of birds the relative abundance 

with a resolution of 2x2 km grids is calculated using pooled data of all surveys 

presented as the number of birds per kilometer flown transect. These data are 

corrected for effort and coverage. 

The species specific use of these areas is compared with the use of the total 

area in order to determine possible preferences of the wind farm site. This com-

parison is done for most numerous species by calculating an index of selectivity 

(Jacobs Index; Jacobs 1974) according to the following formula: 
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Where: 

D= Jacobs index

r=proportion of birds in the area of interest compared to the birds in the whole 

study area

p= proportion of transect length in the area of interest compared to the total tran-

sect length in the whole study area. 

The difference between the two proportions is tested as the difference between 

the observed number of birds in the area of interest and the number expected in 

this area, estimated from the share of the length of transect in relation to transect 

length in the total area (one-sample χ²-test). 

For the investigation of habitat use with respect to water depth the water depth 

available (along flight transect lines) is compared with the water depth used by 

the birds. Frequency distribution of both usage of water depth is compared on 

the basis of 2 m depth classes (e.g. interval 10-11 m is the depth from 10 m to 

11.999 m). Further, a Jacobs selectivity index is calculated indicating possible 

selections of water depth by the birds. The same formula is applied to each class 

of water depth as in the investigation of preference of development area (s 

above), in this case the parameter are defined as: 

r=proportion of birds using the respective class of water depth compared to all 

birds; and 

p=proportion of water depth class available.

Further, a map with bathymetry and all observation points per species demon-

strated the spatial distribution of birds in relation to water depth. 

Buffer zones around the development area have been defined in order to assess 

the potential disturbance effects of wind turbines and to assess the importance of 

the wind farm area and the adjacent waters. The wind farm layout with the high-

est anticipated disturbance effects is used for these considerations (worst case 

scenario: park layout B in Figure 4, see also Section 4.5 for selection of this park 

layout). A 500 m buffer around each turbine is calculated and further buffer dis-

tances of 1 km, 2 km, 3 km and 4 km are created (see Figure 8). Population 

sizes for each sub-zone were calculated as a proportion of the population of the 

entire area based on the ratios of observed numbers of the different sub-zones. 

The population sizes for each sub-zone are presented along with lower and up-

per ranges, which are based on the confidence intervals. These have also been 

calculated proportionally to the relative sighted numbers of each sub-zone. As 

such, these intervals have lost their strict statistical meaning, so should be re-

garded as ranges and treated as indicative only.



28Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Figure 8: Study area including buffer zones

Collision risk modelling

For various bird species, the level of collision-related mortality was estimated by 

collision risk modelling. The model used was published by the Crown Estate 
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Strategic Ornithological Support Services(SOSS) group in 2012 (Band 2012)

available from http://www.bto.org/science/wetland-and-marine/soss/projects). 

This model, based on the SNH Band collision risk model (Band et al. 2007)

(available from http://www.snh.gov.uk/planning-and-development/renewable-

energy/onshore-wind/assessing-bird-collision-risks/), has been extended to allow 

the direct input of density data and to allow the comparison of various avoidance 

rates on the estimated collision risks. Unlike the SNH Band model (2007), the 

SOSS Band model (2012) was specifically developed for offshore situations.

A working example for collision modeling is added in Appendix 16.1 for the Her-

ring Gull.

Based on the physical characteristics of both the turbine and species of bird, a 

turbine/species-specific probability of collision for a single bird crossing the rotor-

swept area can be calculated. This probability is then applied to the number of 

birds crossing the rotor-swept area of an entire wind farm, which is estimated 

based on the density of flying birds, the flight speed and the size and number of 

turbines. Finally, an avoidance factor is applied that accounts for birds avoiding 

turbines. This avoidance factor includes both macro and micro avoidance, where 

macro avoidance is defined as species avoiding the wind farm in general and 

micro avoidance as species evading the individual turbines. The model also al-

lows a correction factor for large arrays, which assumes a decreasing density of 

birds across the wind farm that is relative to numbers of birds that have been 

assumed to collide. For the current wind farm scenarios, this correction factor will 

only reduce the estimates of the numbers of collisions by a fraction of a percent, 

and has therefore not been applied.

The collision risk model makes a number of assumptions and is further sensitive 

to changes in avoidance rates (Chamberlain et al. 2006), which urge caution 

when interpreting the results. Here, four different avoidance rates have been 

applied: 95%, 98%, 99% and 99.5%. SNH gives recommendations on avoidance 

rates (SNH 2010). Based on flight behaviour and collision monitoring studies an 

avoidance rate of 98% is recommended in Red-throated Divers. Avoidance rates 

for scoters and auks are not given, but flight behaviour with low maneuverability, 

flight at low altitudes and disturbance behaviour are similar to divers (Furness et 

al. 2013). Therefore, for scoters and auks an avoidance rate of 98% is the most 

appropriate.

The worst case scenario for collisions depends on a number of parameters (par-

ticularly those relating to the turbines used) which makes judgment in advance of 

modelling difficult. Collision risk modelling has therefore been conducted for both 

66 x 3 MW turbine scenario and the 20 x 10 MW turbine scenario i.e. using max-

imum build scenarios for turbines at either end of the likely capacity range. The 

layout with 66 turbines of 3 MW capacities was found to result in a higher num-

ber of total collisions compared to 22 turbines of a 10 MW capacity. In order to 

present data on the worst case scenario the number of collisions is presented for 
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the first wind farm layout (66 turbines with 3 MW each). The collision risks are 

calculated for each survey. If surveys are performed each month around the year 

the rates can be calculated and a value for the total yearly number of collisions 

can be presented. The surveys in this study focused on wintering birds and cov-

ered only the time period from November until following April. Due to adverse 

weather conditions in December and January, no surveys were performed in 

these months. Instead, both in February and March two surveys were performed. 

For the calculation of collisions during the period birds are present in the area 

average collisions per months are calculated and summed up for these months. 

For the months not covered the maximum monthly collision rate from survey data 

was taken as worst case and multiplied with the number of months not covered. 

The sum of these two values gives the number of anticipated collisions during 

the period birds are present. Table 8 gives an example of calculations for divers 

where a resting period of 8 months from October to May is anticipated (Skov et 

al. 1995) from which four months are covered by surveys. In this example, as-

suming an avoidance rate of 98% a seasonal number of 1.56 collisions is ex-

pected.

Table 8: Example of calculations of collision rates in divers

Date Avoidance rate

95% 98% 99% 99,50%

26.11.2013 0.33 0.13 0.07 0.03

04.02.2014 0.49 0.20 0.10 0.05

26.02.2014 0.07 0.03 0.01 0.01

11.03.2014 0.36 0.14 0.07 0.04

24.03.2014 0.95 0.38 0.19 0.09

11.04.2014 0.02 0.01 0.00 0.00

Calculations for seasonal collisions

No. collisions November 0.33 0.13 0.07 0.03

No. collisions February 0.28 0.11 0.06 0.03

No. collisions March 0.65 0.26 0.13 0.07

No. collisions April 0.02 0.01 0.00 0.00

No. months covered 4 4 4 4

No. months not covered 4 4 4 4

Monthly collisions for months 

not covered (max. collisions 

from months covered) 0.65 0.26 0.13 0.07

Sum of collisions in months 

covered 1.28 0.51 0.26 0.13

Sum of collisions for months 

not covered 2.61 1.04 0.52 0.26

Total sum of collisions 3.89 1.56 0.78 0.39
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Data for the wind farm variants were determined and turbine-specific data were 

provided by Energinet.dk and are given in Table 9. Data for species-specific 

parameters, such as length, wingspan and flight speed, were obtained from liter-

ature. These are also given in the Appendix 16.2. Not all data were available for 

all wind farm scenarios or for all species modelled. Missing data were estimated 

based on similar turbines or on similar species. The proportions of each species 

flying at rotor height were calculated according to Johnston et al. (2014). The 

SOSS Band (2012) model provides an excel sheet with percentage of birds at 

intervals of one metre from 0 to 300m for different bird species (to be download-

ed from SOSS project: http://www.bto.org/science/wetland-and-

marine/soss/projects). These data are calculated based on the publication of 

flight altitudes in Johnston et al. (2014). A selection of the relevant altitude clas-

ses according to the specifications of the project specific turbines and a summa-

tion of the percentages in 1-m classes results in the percentage of birds flying at 

rotor height.

The collision risk has been calculated based on the densities of flying birds per 

survey and give the potential number of collisions per survey. This can be inter-

preted as the collision risk for that month. Collision risk for “large gulls” and 

“small gulls” are calculated and presented in the Appendix, but are not used for 

further interpretation. For the collision modeling these groups consist of a sum of 

unidentified “large gulls” and identified large gulls (same in “small gulls”; note, 

that in contrast to CRM the data in Table 10 “Great” and “Small” gulls only refer 

to unidentified birds). These mixed groups (which often consist of large flocks) 

cause skewed or abnormal detection functions. Band modeling is based on a 

number of assumptions regarding physical aspects of the birds (e.g. wingspan, 

length etc.) and behaviour (e.g. flight speed, proportion at rotor height, proportion 

of day active etc.). In all these cases of small gulls, these parameters are aver-

aged for the different species, but species contribute very differently to the total 

numbers. Therefore, working with individual species gives the best results which 

then have to be regarded as minimum values.
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Table 9: Turbine characteristics used for collision modelling

Variant 66 x 3 MW 20 x 10 MW

Number of blades 3 3

Rotation speed (rpm) 15.79 10

Rotor radius (m) 56 95

Minimum rotor height (lowest point over 

water; m)

25 30

Maximum blade width (m) 3.5 5.41

Pitch (o) 6 5

Number of turbines 66 20

Latitude (DD) 56.07 56.07

The survey aircraft can result in disturbance to birds so that those birds sitting 

prior to the aircraft’s presence are recorded as “flying” in the database. As a 

differentiation is not possible, all flying birds were included in the Collision Risk 

Modelling (CRM). This implies that for some species the CRM results are over-

estimates of the actual collision figures. This is particularly the case for scoters, 

but also for some gull species, and may lead to higher numbers of expected 

collisions. This ensures a conservative, precautionary approach, and the report-

ed collision figures should be regarded as worst case unless stated otherwise in 

the individual species assessments.

4.4 Legal basis / legislation 

The ornithological assessment in this report is based on the legislative back-

ground around bird management and protection. The legal framework is imple-

mented in the Danish and the international EU legislation. 

The main international EU legislation is based on the Habitat Directive 

(92/43/EEC), Birds Directive (1009/147/EC) and the Ramsar Convention. The 

Habitat Directive and the Birds Directive forms the joint Natura 2000 network of 

protected sites and species.

The Birds Directive protect natural populations of birds as well as sensitive spe-

cies. The Annex 1 of the Birds Directive lists species which are: 

 in danger of extinction;

 vulnerable to specific changes in their habitat;

 considered rare because of small populations or restricted local distribu-
tion;

 requiring particular attention for reasons of the specific nature of habitat.
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For these species member states must conserve their most suitable territories in 

number and size as Special Protection Areas. Today (July 2014), the list in-

cludes 193 species and sub-species.

The Habitat Directive conserve natural habitats through designated sites and 

conserve flora and fauna. Annexed to the directive there are lists of designated 

sites as well as lists on species included in the designations. 

The Ramsar Convention is a treaty for the conservation and sustainable utiliza-

tion of international important wetlands, including birds. Some species migrate 

over long distances why e.g. collision with wind turbines may be an important 

issue in the assessment of impact. 

 In addition to compliance with the international bird protection, the main 
Danish legislation includes: 

 Nature Protection act: Naturbeskyttelsesloven. Bekendtgørelse af lov om 
naturbeskyttelse (LBK nr. 933 af 24/09/2009);

 Wildlife Management act: Bekendtgørelse af lov om jagt og vildtforvalt-
ning (LBK nr. 930 af 24/09/2009);

 Marine Strategy act: Lov om havstrategi (LOV nr. 522 af 26/05/2010);

 Environmental act: Miljømålsloven. Bekendtgørelse af lov om miljømål 
m.v. for vandforekomster og internationale naturbeskyttelsesområder 
(Miljømålsloven) (LBK nr. 932 af 24/09/2009)



Finally, Denmark maintain a red-list of bird species. The list identifies vulnerable 

and/or threatened species. The red-list is regularly updated and comply with the 

regulations in the Biodiversity Convention.

4.5 Worst case –scenario assumptions

The final turbine specifications, layout and number of turbines are yet to be de-

termined. A worst case scenario, meaning the layout with the highest anticipated 

impact on resting birds, has been considered in order to conduct an impact as-

sessment. Project pressures (e.g. disturbance, barrier effect, collisions) have 

been assessed regarding impact on birds using the worst case scenario number,

size and layout of turbines.

With respect to avoidance behaviour, there is very limited knowledge in the com-

parison of wind farms with a high number of smaller turbines and wind farms with 

low number of larger turbines. The smaller distances between turbines and the 

greater total number of turbines (and therefore larger area covered) of a wind 

farm with smaller turbines is assumed to cause stronger reactions in resting birds 

with regard to disturbance and barrier effect than a smaller number of larger 

turbine with greater distance to each other. In addition, the faster moving rotor 
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blades of smaller turbines is likely to increase visibility and disturbance potential. 

Therefore, the layout with 66, 3 MW turbines is regarded as the worst case for 

the disturbance and barrier effect in resting birds. In resting birds, the collisions 

are calculated for both 3 MW and 10 MW versions, as knowledge on turbine 

specific influence on collision is limited. Results showed that collisions with 66 

turbines (3 MW) are estimated to be higher than in the 10 MW scenario. There-

fore, the results from the CRM utilising 66 3 MW turbines are presented and 

discussed in the following sections and the calculations for the 10 MW turbines 

are listed in the Appendices (Section 16.5, Table 66). As the wind farm layout 

including the north eastern part of the development area covers a larger area 

than the layout without this part, the park layout with 66 turbines covering the 

largest area is chosen (see Figure 4: chart at top right).

4.6 0-alternative 

If the project is not executed, the existing environmental impacts on resting birds 

in the offshore area will develop in future according to expected changes in exist-

ing pressures (e.g. ship traffic).



35Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

5 EXISTING CONDITIONS

5.1 Introduction

This section describes the existing conditions for resting birds in the study area 

based on a literature review for the regional area combined with project-specific 

aerial surveys (Section 4.2). 

Petersen and Nielsen (2011) estimated abundance and modelled distributions of 

selected species of waterbirds in Danish waters, including the Vesterhav Syd

study area based on aerial surveys. The analyses included data from the na-

tionwide monitoring program NOVANA (National Monitoring and Assessment 

Programme for the Aquatic and Terrestrial Environment) as well as further data 

collected by NERI. The data are based on the time period from 2006 to 2009. 

Further general information on densities and distribution of seabirds in the North 

Sea including the Danish coast are available from Skov et al. (1995). No further 

site specific investigations in or adjacent to the Vesterhav Syd area are known to 

exist. 

The studies on Horns Rev wind farm projects (Horns Rev 1, 2 and 3) located 

about 30 km south of the development area of Vesterhav Syd, provided a further 

source of information on the bird community present in Danish waters off the 

west coast (Noer et al. 2000, Christensen et al. 2003, 2006, Petersen et al. 2004, 

2006a, 2006b, 2014a). At Blåvands Huk systematic bird observations from the 

coast since 1963 document migration activities in the coastal area of Horns Rev 

(Kjær 2000, Jakobsen 2008).
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Figure 9: Map of North Sea with indication of conservation values according to Skov et 

al. (2007)

The development area of Vesterhav Syd wind farm does not lie within protected 

areas and when compared to the total area of the North Sea the waters west and

north of Denmark are not ranked as area with high conservation values (Figure 

9). It is located north of a coastal area with medium ratings of conservation sta-

tus reaching from the south of the Ringkøbing Fjord to the estuarine areas of the 

rivers Elbe and Weser in Germany. The MCC (Marine Classification Criterion) 

applied by Skov et al. (2007) is a measure of concentrations of seabirds. 

5.2 Overview on bird numbers 

During the six surveys from November 2013 to April 2014 17 bird species were 

identified to species level (Table 10). As species identification during aerial sur-

veys is difficult in some species, a  further five categories of species groups were 

defined. In total, 6,377 birds were counted, the most numerous being the Com-

mon Scoter (2,341 individuals) followed by Common Gulls (1,142 individuals) 

and divers (979 individuals, 148 identified as Red-throated Divers, corresponding 

to 15% of all divers). A total of 597 auks were counted, 28 % identified as Com-

mon Guillemot). Some species occurred only in very low numbers and at single 

surveys (Duck species, Common Eider, Tufted Duck, Black-headed Gull, Cormo-
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rant, Common/Arctic Tern, Sandwich Tern). They are listed in the overview Table 

10, but not further treated for density calculations and estimations of population.

Due to adverse weather conditions no surveys were possible in December 2013 

and January 2014. The first survey after this period was undertaken on 03
rd

Feb-

ruary 2014, and the following survey was completed after a rather short period of 

time on 11
th

February 2014. In spite of the short period of time between surveys 

the number of birds on 11
th

February exceeded the data from 3
rd

February nearly 

four times for total data (3
rd

February: 511 individual, 11
th

February: 1,917). This 

difference was not caused by a particular species, but was observed in nearly all 

species as such: divers, scoters, auks and gulls. The observation conditions 

were a little better on 11
th

February (sea state 2; 3
rd

February: 2-3) but basically 

good on both days. 

Differences in numbers of divers or auks can be expected due to varying obser-

vation conditions (birds are mostly swimming and feather colour has little con-

trast to water surface, depending on light conditions), but there was also a strong 

difference in numbers of gulls that are generally less sensitive to problems in 

detection due to weather conditions (often flying, white colour means good con-

trast to water surface). Also, exactly the same aircraft and the same observers 

were involved. Therefore, this difference in numbers can be interpreted as a 

“real” difference and not as a consequence of variation in detections caused by 

weather or observers. As the 11th of February lies within the wintering period bird 

numbers reflect fluctuations within this period.
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Table 10: Numbers of birds counted during six aerial surveys (sum of individuals)

Species 25.11.

2013

03.02.

2014

11.02.

2014

11.03.

2014

25.03.

2014

16.04.

2014
Total

Survey no. 13-01 14-02 14-03 14-04 14-05 14-06

Diver spec. (Gavia

spec) 111 52 226 283 116 43 831

Red-throated Diver 

(Gavia stellata) 22 9 47 55 14 1 148

Northern Gannet 

(Sula bassana) 0 0 0 5 25 41 71

Cormorant (Pha-

lacrocorax carbo) 0 0 1 1 0 0 2

Duck spec. (Anas

spec.) 5 0 0 0 0 0 5

Tufted duck (Aythya 

fuligula) 0 0 0 0 5 0 5

Common Eider 

(Somateria mollissi-

ma) 3 0 19 0 0 0 22

Common Scoter 

(Melanitta nigra) 310 242 1,031 478 168 112 2,341

Velvet Scoter (Mela-

nitta fusca) 5 32 33 49 53 1 173

Black-legged Kittiwa-

ke (Rissa tridactyla) 18 9 11 3 15 4 60

Black-headed Gull 

(Larus ridibundus) 1 3 8 1 0 0 13

Little Gull (Hydroco-

loeus minutus) 10 1 23 7 0 0 41

Common Gull (Larus 

canus) 303 35 197 221 369 17 1,142

Herring Gull (Larus 

argentatus) 43 5 24 123 183 27 405

Lesser Black-backed 

Gull (Larus fuscus) 0 0 0 14 15 5 34

Great Black-backed 

Gull (Larus marinus) 3 10 6 0 4 8 31

Gull spec. (Larus

spec.) 72 12 38 2 223 0 347

"Great" gull (Larus 

spec.) 1 0 3 0 16 0 20

"Small" gull (Larus 

spec.) 0 0 48 16 12 1 77

Common/Arctic Tern 

(Sterna hirundo / S. 

paradisaea) 0 0 0 0 0 3 3

Sandwich Tern 

(Sterna sandvicen-

sis) 0 0 0 0 0 9 9

Common Guillemot 

(Uuria aalge) 88 10 52 10 0 5 165

Razorbill (Alca torda) 0 0 0 0 0 2 2
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Common Gil-

lemot/Razorbill 92 91 150 81 11 5 430

Total number 1,087 511 1,917 1,349 1,229 284 6,377

Table 10 presents the total raw data of all surveys. For further analyses, a selec-

tion of data was done correcting for inappropriate observation conditions (sea

state, glare) as described in Section 4.3.

Based on the buffer zones around the development area (according to Figure 4

independent of the locations of turbines) the proportion of birds within the devel-

opment area (DA+0) and buffer zones of 2 km (DA+2)and 4 km (DA+4) were 

determined and a selectivity index (D, Jacobs index value) calculated followed by 

a test analysing the difference between observed and expected birds (Table 11). 

In four of 12 species (or groups of species), the percentage of presence in the 

development area was higher than expected by survey coverage (6%) and there-

fore showed a positive selectivity index. In Common Scoter the observed pres-

ence in the development area was significantly higher than expected. For the 

distance ”DA +2km”, also Common Eider, Velvet Scoter and Herring Gulls show 

a significant positive selection. Auks were less frequent than expected (negative 

D for all distance classes and highly significant difference in observed and ex-

pected number of birds).

Table 11: Percentage of birds (based on number of individuals) encountered in the de-

velopment area (DA) based on six aerial surveys as well as D (Jacobs Index 

value for selectivity) and significance of difference of observed and expected 

birds (one sample Chi²). Data presented for DA as well as in areas covering of 

2 km (DA+2) and 4 km (DA+4) around the development area

Species DA 

%

D for 

DA +0

p DA+

2 

D for 

DA +2

p DA+4 D for 

DA +4

p N

divers, undetermined 3.8 -0.23 ns 19.1 0.03 ns 30.8 0.03 ns 831

Red-throated Diver 5.6 -0.04 ns 15.4 -0.10 ns 19.6 -0.26 ns 143

divers, all 4.1 -0.20 ns 18.5 0.01 ns 29.2 -0,.1 ns 974

Northern Gannet 5.9 -0.01 ns 20.6 0.08 ns 23.5 -0.15 ns 68

Common Eider 0.0 -1.00 ns 86.4 0.97 *** 100.0 1.00 *** 22

Common Scoter 13.2 0.41 *** 52.2 0.66 *** 77.4 0.78 *** 2301

Velvet Scoter 2.5 -0.42 ns 47.1 0.60 *** 55.4 0.50 *** 157

Black-legged Kittiwake 3.6 -0.26 ns 5.5 -0.59 ns 7.3 -0.68 * 55

Little Gull 0.0 -1.00 ns 4.9 -0.63 ns 4.9 -0.78 * 41

Common Gull 7.5 0.12 ns 19.5 0.04 ns 60.5 0.57 *** 1066

Herring gull 7,9 0,14 ns 34,8 0,41 *** 75,9 0,77 *** 382

Lesser Black-backed Gull 1.,8 0.35 ns 41.2 0.52 ns 47.1 0.36 ns 34

Great Black-backed Gull 0.0 -1.00 ns 12.9 -0.20 ns 48.4 0.38 ns 31
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Species DA 

%

D for 

DA +0

p DA+

2 

D for 

DA +2

p DA+4 D for 

DA +4

p N

auks, all 1.4 -0.65 *** 1.9 -0.84 *** 3.7 -0.83 *** 588

% total survey coverage 6.0 18.2 29.5

Significance levels: * p<0.05, ** 0.05≤p≥0.001; *** p<0.001
Note: analysis based on data set reduced by observations on tran-

sects with strong glare (see Section 4.3)

5.3 Divers

5.3.1 Abundance in the Vesterhav Syd area

As a basis for the calculation of bird abundance in the study area, distance sam-

pling analyses were performed. As mentioned in Section 4.3, these data are 

based on all three ”package 1” projects Vesterhav Syd, Vesterhav Nord and 

Bornholm in order to increase the statistical power and robustness of models. 

Therefore the number of included cases differs from other values for the single 

project ”Vesterhav Syd”. The calculation of the effective strip width (ESW) is 

presented once in the following for divers, for other species the results of dis-

tance analyses is given in the appendix in Section 16.3.

Distance analyses

A total of 1,334 individual divers were recorded in 763 sightings during the aerial 

surveys at Bornholm, Vesterhav Syd and Vesterhav Nord. This species-group 

consists of sightings of Red-throated Divers and unidentified divers. 

Figure 10: Detection function of divers (left side: detection probability). Band 0 is omitted 

and 0 distance is 44m off the centre line (see Section 4.3 for further explana-

tions).
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Model function Hazard-rate

Covariates NA

Analysed distance strips A, B, C strip

Selection criterium Visual assessment of Detection 

Function

ESW (lower and upper 95% CI) 145.55 (137.30 – 154.29)

In this group avoidance of birds from the 0-strip was expected, yet visual inspec-

tion of the data showed that these birds avoided by diving instead of flying away 

from the transect line. Hence the analysis of only the strips A – C and exclude 

sightings in the 0-strip (89 sightings) was chosen. A Half-normal detection func-

tion yielded the lowest AIC, but would lead to a strong overestimation of birds in 

strip A as inspected by visual assessment of the detection function. Therefore, a 

Hazard-rate model was chosen by visual assessment (Figure 10) leading to an 

effective strip width of 145.55 m and 95% confidence intervals between 137.3 

and 154.29 m. These data are the basis for the assessment of bird densities and 

population estimates including estimations of confidence intervals.

Abundance

The recoded densities of divers (all divers including identified Red-throated di-

vers) ranged between 0.15 birds/km² (16th April 2014) and 0.93 birds/km² (11th

March 2014) with population estimates between 159 and 959 birds in the sur-

veyed area (Table 12). The population estimates have to be regarded as mini-

mum values as an unknown proportion of divers may be missed due to diving as 

normal feeding behaviour. Only few divers were seen flying. The seasonal phe-

nology shows highest population estimates during the surveys in February (11th

February 2014) and the beginning of March (11th March.2014, Figure 11). From 

2nd to 11th of February a strong increase in bird numbers was recorded (see also 

explanation on total bird numbers in Section 5.2). In April 2014 lowest densities 

and population estimates were recorded. The densities of flying divers was low 

with maximum values of 0.05 birds/km².

Garthe et al. (2007) determine the the season ”winter” from the beginning of 

November to the end of February and Skov et al. (1995) allocate the months 

December to March as the period of wintering population for Red-throated and 

Black-throated Divers. Therefore, at least three surveys (five surveys according 

to Skov et al. 1995) covered the wintering period and the lack of surveys in De-

cember and January is supposed to have little effect on the estimation of winter-

ing birds. Divers are not known to show peak values in these months. Due to the 

high variation of bird numbers in surveys in February, surveys in December and 

January would have improved data quality. 



42Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Table 12: Densities and population estimates of divers (unidentified diver including Red-

throated divers) for each of the six surveys. Lower 95% confidence interval 

(LCI) and higher 95% confidence interval (HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.52 533 379 750 0.01

03.02.2014 0.22 226 141 362 0.02

11.02.2014 0.85 881 664 1,171 0.02

11.03.2014 0.93 959 647 1,423 0.01

25.03.2014 0.39 404 252 646 0.05

16.04.2014 0.15 159 75 338 0.01

Figure 11: Population estimates (black line) and 95% confidence intervals (grey area) of 

divers during the six surveys

The phenology of identified Red-throated divers followed the one of ”all divers” 

(Figure 12) with population estimates ranging from 4 to 190 birds (densities from 

less than 0.01 to 0.18 bird/km², Table 13).
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Table 13: Densities and population estimates of Red-throated Divers for each of the six 

surveys. Lower 95% confidence interval (LCI) and higher 95% confidence in-

terval (HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying 

birds 

(birds/km²)

25.11.2013 0.07 77 30 198 0.00

03.02.2014 0.04 40 12 132 0.00

11.02.2014 0.18 190 92 391 0.00

11.03.2014 0.15 151 71 324 0.00

25.03.2014 0.06 61 28 133 0.00

16.04.2014 <0.01 4 1 24 0.00

Figure 12: Population estimates (black line) and 95% confidence intervals (grey area) of 

identified Red-throated divers during the six surveys

5.3.2 Distribution in the Vesterhav Syd area

The distribution map in Figure 13 combines all six surveys and shows relative 

densities in number of individuals per kilometre flown transect. It shows that one 

concentration area was located near the coast in the north eastern part of the 

study area. Generally, the densities were low in the western parts of the area 

and also in the southern parts close to the coastline. The development area was 

also used by divers, the densities were low in most 2 x 2 grid cells (<0.2 individ-
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uals/km) with higher values in the northern parts of the development area. There 

was no significant selectivity of the area by divers (Table 11).

Figure 13: Relative density of divers based on six surveys. Data represent the number of 

observed birds per kilometer of flown transect in each 2 x 2 km grid square

There was considerable variation in the spatial distribution of divers between 

surveys (Figure 14). During the survey with the highest densities (11
th

March 

2014), divers were more frequent in the northern part of the study area with a 

preference of the coastal areas (but also some concentrations at higher distanc-
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es from coastline). In all but the last survey high densities were found in the north 

eastern part of the study area. High concentrations of divers within and around 

the development area were found in the first survey on 25th November 2013 and 

on 11
th

March 2014. 

Figure 14: Counted numbers and density (n/km²) of divers based on six surveys. Data 

represented for 2 x 2 km grid square
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Figure 15: Ship track densities in the area around Vesterhav Syd development area from 

September to December 2013 (Det Norske Veritas 2015) and distribution map 

of divers

Divers are known to avoid areas with dense and regular ship traffic (Bellebaum 

et al. 2006, Schwemmer et al. 2011). Figure 15 demonstrates relative densities 

of ship traffic close to the Vesterhav Syd site in relation to the distribution of di-

vers (see Figure 13). There are several obvious effects of ship traffic on the dis-

tribution of divers. The low abundance of divers in the western parts of the study 

area could be caused by high densities of vessel traffic. The high concentrations 

of divers in the north eastern part of the study area coincide with low densities of 

vessel traffic. Close to the sound to the Ringkøbing Fjord there is a relatively

high ship traffic density and no divers were recorded in this area. 
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Figure 16 shows all sightings (raw numbers of counted birds) in relation to water 

depth profile of the area. 

Figure 16: Distribution of counted divers as a sum of all six surveys in relation to water 

depth
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Most divers used water depths between 16 and 30 m (Figure 17). The pattern of 

selectivity index is unclear with no water depths preferred. Most indices are 

around zero and the two strong negative values are based on low numbers of 

birds and frequency of depth interval resulting in limited conclusions. This lack of 

preference of water depth is consistent with the regular distribution of divers with 

respect to classes of water depths (see Figure 16).

Figure 17: Frequency distribution of water depths and frequency distribution of the use of 

water depths by divers (2m-depth intervals, top) as well as Jacobs-Index of se-

lectivity for each water depth category (bottom)

5.3.3 Abundance and distribution according to other studies

Red-throated Diver is the most common diver species in the North Sea (Diersch-

ke et al. 2012). Based on the results from the ship surveys in 1999 in the Horns 

Rev 1 area, 78% of the identified divers were Red-throated and 22% Black-

throated Divers (Christensen et al. 2006). During land-based surveys in the 

same area 98% of all divers were determined as this species and 2% were 

Black-throated divers (Piper et al. 2007). Great Northern diver and White-billed 

Divers were only recorded rarely. 

Petersen & Nielsen (2011) modelled diver distribution along the Danish west 

coast in spring. They reported higher densities of divers, especially Red-throated 
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Divers, in spring than in winter. Therefore, only spring data were evaluated in-

tensively. In the Vesterhav Syd study area the densities of divers is relatively low 

(c. 0.04-0.15 birds/km², Figure 18) with highest values in the west and north west 

of the study area. 

According to Skov et al. (1995) densities of divers around the Vesterhav Syd 

development area range are between 0.4 and 0.5 birds/km² for the months Oc-

tober / November and April / Mail. During winter months (December – March) 

high densities of divers are expected south of the development area and only low 

densities are expected directly west of the Ringkøbing Fjord. The densities rec-

orded in the Vesterhav Syd study are within the range given by Skov et al. 

(1995) and higher than those modelled by Petersen & Nielsen (2011). 

Figure 18: Model distribution of divers in spring (April 2008, 2009) and schematic location 

of development area of Vesterhav Syd (VHS, grey) and investigation area of 

VHN (grey line). Figure modified from Petersen & Nielsen (2011)

Explanation: positions of further wind farms Vesterhav Syd (VHN), Horns Rev 1 (HR1), Horns 
Rev 2 (HR2) and Horns Rev 3 (HR3) are indicated schematically

Studies of Horns Rev 1, 2 and 3 give further information on abundance and dis-

tribution of divers along the west coast of Denmark. The wind farms are located 

approximately 30 km south of Vesterhav Syd study area. The most recent study 

at Horns Rev 3 reported spring densities of up to 2.2 individuals/km² in early May 

but winter numbers were generally around 0.5 individuals/km² (HR3: Orbicon 

2014a). Densities were high directly at the coastline but also in a band 10-30 km 

in front of the coast. Christensen et al. (2006) reported lower spring densities in 
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Horns Rev 2 with 0.8 Ind/km². For Horns Rev 1 a similar distribution occurred 

with high densities in coastal areas and again higher densities 30 km away from 

the coast (Christensen et al. 2003). Petersen et al. (2006a) presented data from 

1999 to 2005 from the Horns Rev projects. Bird numbers increased significantly 

in all years in spring. Months with high densities were February, March and April. 

Surveys in May were conducted only twice, but only few divers were counted. 

Before the installation of the wind farm Horns Rev1 high densities were recorded 

occasionally around Blåvands Huk. Following construction, birds were mainly 

recorded in areas further offshore. The spatial distribution of divers in the North 

Sea could not be explained with a preference to certain water depths but de-

pends on hydrographic conditions (Skov & Prins 2001).

According to Topping & Petersen (2011) numbers of resting birds in the Horns 

Rev area are high in January to April and much lower in May. However, this is 

the month were maximum numbers are recorded from land-based seawatching 

in Blåvand. Therefore, high counts of migrating birds do not necessarily reflect 

high numbers of resting birds. A similar pattern arises in autumn when migration 

is relatively high in September/October but numbers of resting birds build up only 

very slowly. 

In the Vesterhav Syd area densities of divers in spring did not reach the peak 

values as in the Horns Rev area. Densities in winter survey fluctuated strongly 

but were of comparable magnitude than in the Horns Rev area. In contrast to the 

prediction of Petersen & Nielsen (2011) diver densities were lowest further off-

shore and peaked relatively close to the coastline.

5.4 Northern Gannet

5.4.1 Abundance in the Vesterhav Syd area

During the winter surveys the densities and estimated population of Northern 

Gannets was low (no birds during the first three surveys) whereas in spring the 

densities increased to 0.06 birds/km² and an estimated number of 57 birds on 

16th April 2014 (Table 14). Most of the birds were seen flying indicated by the 

same or similar density of flying birds compared to the total densities.

The seasonal trend is also shown in Figure 19 with increasing numbers in spring. 
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Table 14: Densities and population estimates of Northern Gannets for each of the six 

surveys. Lower 95% confidence interval (LCI) and higher 95% confidence in-

terval (HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.00 0 0 0 0.00

03.02.2014 0.00 0 0 0 0.00

11.02.2014 0.00 0 0 0 0.00

11.03.2014 0.01 7 3 20 0.01

25.03.2014 0.03 35 22 56 0.03

16.04.2014 0.06 57 31 106 0.05

Figure 19: Population estimates (black line) and 95% confidence intervals (grey area) of 

Northern Gannets during the six surveys

5.4.2 Distribution in the Vesterhav Syd area

The overall distribution map shows a scattered distribution with some higher 

concentrations in the north and west of the study area. There was no selectivity 

of the development area for any impact distance (Table 11).
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Figure 20: Relative density of Northern Gannets based on six surveys. Data represent 

the number of observed birds per kilometer of flown transect in each 2 x 2 km

grid square

A high variation in the spatial distribution was found between consecutive survey 

flights (Figure 21). The concentrations in the north and west of the study area 

were found only on 16th April 2014 whereas on the other two days with Northern 

Gannets present in the area birds were located more often in the eastern part of 

the study area. 
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Figure 21: Counted numbers and density (n/km²) of Northern Gannets based on six sur-

veys. Data represented for 2 x 2 km grid square

The analysis of water depths showed no clear pattern of preference of particular 

water depths and birds were mostly seen in water depths from 14 to 30 m. A 

distribution map of bird observations in relation to water depths is presented in 

Figure 68 in the Appendix (Section 16.4).
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Figure 22: Frequency distribution of water depths and frequency distribution of the use of 

water depths by Northern Gannets (2m-depth intervals, top) as well as Ja-

cobs-Index of selectivity for each water depth category (bottom)

5.4.3 Abundance and distribution according to other studies

In the Horns Rev 3 area high numbers of Northern Gannet were found in 

April/May and more pronounced in August/September with the highest density in 

early September with around 0.15 individuals/km² (HR3: Orbicon 2014a). During 

all other surveys densities were below 0.1 individuals/km². A clear spatial pattern 

within the study area was not detectable. Also in Horns Rev 2 the distribution of 

Northern Gannets was variable and an accumulation in the western part of the 

area resulted from single survey days (Christensen et al. 2006).

During surveys in relation to the Horns Rev 1 wind farm densities and phenology 

of Northern Gannets were similar to Horns Rev 3 studies with a maximum num-

ber in September 1999 resulting in a density of 0.18 individuals/km². However, 

the average number was much lower and only during single surveys was a den-

sity higher than 0.02 individuals/km² recorded (Christensen et al. 2003). Most 

birds occurred in spring and autumn but numbers were strongly fluctuating be-

tween years (Petersen et al. 2006a). In total, 1,144 birds were seen during sur-

veys between 1999 and 2005 (Petersen et al. 2006a). A clear spatial pattern was 
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recorded with higher numbers seen in the western parts of the study area which 

are further offshore (Christensen et al. 2003). 

Similar to the Horns Rev studies densities of Northern Gannets in the Vesterhav 

Syd area was continuously below 0.1 individuals/km² with highest numbers in 

spring (March/April). In the present study at Vesterhav Syd, the period of sum-

mer and early autumn (August/September) was not covered and a comparison 

with other studies is not possible. A concentration of birds in more offshore areas 

such as Horns Rev 1 could not be found in Vesterhav Syd, where distribution 

was variable. 

5.5 Common Scoter

5.5.1 Abundance in the Vesterhav Syd area

The densities of Common Scoters fluctuated between 0.20 individuals/km² in 

April 2014 and 1.93 individuals/km² on 11
th

February 2014 (Table 15). The high-

est estimated population size was found during the survey on 11
th

February 2014 

with a calculated 1,996 individuals. In other surveys population sizes ranged 

from 209 to 880 individuals. The contribution of flying birds to the total density 

was relatively high (> 65% in all surveys). Figure 23 shows the seasonal occur-

rence of bird numbers including confidence intervals for subsequent surveys. 

From 3rd February to 11th February 2014 a strong increase in bird numbers was 

recorded with continuously decreasing numbers in the following surveys.

Garthe et al. (2007) determine the season ”winter” for Common Scoter in Ger-

man waters from the beginning of December to the end of February. Similarly, 

Skov et al. (1995) allocate the months December to February as the period of 

wintering population for Common Scoters in the North Sea. Therefore, the two 

surveys in February with rather different results covered the wintering period and 

the lack of surveys in December and January means some degree of uncertainty 

for estimating winter population. As bird numbers on 11th February 2014 were 

higher than on 3rd February 2014 many other species were also recorded in high 

numbers on 11th February probably as a result of short term changes in bird 

stock due to weather condition. Therefore, the high value taken from the 11th

February survey is probably an overestimation of wintering numbers.

Table 15: Densities and population estimates of Common Scoters for each of the six 

surveys. Lower 95% confidence interval (LCI) and higher 95% confidence in-

terval (HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.72 742 390 1,411 0.58
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Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

03.02.2014 0.51 530 262 1,072 0.37

11.02.2014 1.93 1,996 991 4,019 1.26

11.03.2014 0.85 880 350 2,212 0.61

25.03.2014 0.31 316 94 1,067 0.23

16.04.2014 0.20 209 85 513 0.16

Figure 23: Population estimates (black line) and 95% confidence intervals (grey area) of 

Common scoters during the six surveys

5.5.2 Distribution in the Vesterhav Syd area

The relative densities of Common Scoter based on all surveys reveals two areas 

of concentrations: one in the coastal area in the south east of the study area and 

a second around the north eastern part of the development area. This pattern 

corresponds with positive indices of site selection (Jacobs index, Table 11) for all 

distance intervals investigated (DA+0, DA+2, DA+4) with significantly more birds 

found than expected in comparison with the total study area.
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Figure 24: Relative density of Common Scoter based on six surveys. Data represent the 

number of observed birds per kilometer of flown transect in each 2 x 2 km grid 

square

The described concentration areas were very consistent during the surveys

(Figure 25). Only in the last two surveys, when bird numbers had markedly de-

creased, were few birds found in the south eastern part of the study area. Out-

side of the concentration areas Common Scoters were only seen occasionally. 
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Figure 25: Counted numbers and density (n/km²) of Common Scoters based on six sur-

veys. Data represented for 2 x 2 km grid square

Common Scoters were found almost exclusively in water depths between 10 and 

18 m (Figure 26). More than 70 % of all birds were present from 14 to 18 m. The 

adjacent depths showed neutral indices and water depth above 22 m and below 

6 m were almost entirely not utilised. 
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Figure 26: Frequency distribution of water depths and frequency distribution of the use of 

water depths by Common Scoter (2m-depth intervals, top) as well as Jacobs-

Index of selectivity for each water depth category (bottom)

Figure 27) shows the spatial distribution of all sightings of Common Scoters in 

relation to the water depths. 
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Figure 27: Distribution of counted Common Scoter as a sum of all six surveys in relation 

to water depth

The distribution of Common Scoters depends on the availability of food. In the 

Horns Rev area the bivalves Spisula subtruncata and Ensis americanus are the 

main prey species used by Common Scoter, and are regarded as the most im-

portant prey for Common Scoter in the Danish North Sea (Skov et al. 2008). 

Neither species were found during benthos surveys in the Vesterhav Syd area 
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(NIRAS 2015a). The Vesterhav Syd area used by Common Scoter (north east-

ern part) is dominated by the biotope type “Sand with Tellina fibula” (Figure 28) 

with the bivalve mollusc Bean-like Tellin Tellina fabula being the most dominant 

bivalve (abundances of up to 260 ind./m² in respective benthos sampling sta-

tions). Therefore, it can be assumed that the Common Scoter mainly feed on 

Tellina fabula. The analyses of Common Scoter distribution in relation to water 

depth at Horns Rev project and at Vesterhav Syd showed a strong selection of 

water depth with only few birds going deeper than 17 m at Vesterhav Syd. The 

bathymetry of the area shows that the north eastern part of the development 

area shows water depths of 17 m and less, whereas in the other parts water is 

deeper than 20 m (Figure 3). 

Figure 28: Biotope map of the Vesterhav Syd area (scource: NIRAS 2015a)

5.5.3 Abundance and distribution according to other studies

Common Scoter occur in high numbers in the coastal waters of Denmark with a 

well defined distribution (Petersen & Nielsen 2011). In the North Sea important 

roosting areas are found west and south of Blåvands Huk (including areas 

around the Horns Rev wind farms) and in front of the islands further south. In 

contrast, only low numbers of Common Scoter occur further north along the west 
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coast of Jutland. However, the data are considered insufficient for those areas 

(Petersen & Nielsen 2011). 

Bird densities in all studies on Horns Rev wind farms were highest in winter and 

spring. For Horns Rev 3, maximum densities reached nearly 45 birds/km² in Feb-

ruary for the entire study area, although scoters were absent in parts of the study 

area (HR3: Orbicon 2014a). Also in the Horns Rev 2 study area highest numbers 

were found in the beginning of February (approximately 94.000 individuals in 

February 2005). The spatial distribution is determined by water depth and the 

occurrence of suitable prey species. Christensen et al. (2006) found a strong 

preference of Common Scoter in areas with a water depth of 6 -14 m. This is a 

shift to deeper waters than described in earlier studies (preference of 4 - 10 m 

water depth). This is explained by a shift in the preferred diet species. Common 

Scoter are known to feed on American Razor Clam (Ensis americanus) which 

are found in deeper water. Therefore, distribution might be adapted to this food 

resource. A shift to deeper waters later in the season was found at Horns Rev 3 

suggesting a change in prey species, from Surf Clams (Spisula subtruncata) to 

the American Razor Calm (HR3: Orbicon 2014a). A distribution linked to the 

availability of biomass was also reported in other areas (Kaiser et al. 2006). Ac-

cording to Skov et al. (1995) Common Scoter use the Danish west coast for win-

tering (December – February) with densities of less than 1 bird/km², with higher 

densities from October to November and from March to May. Birds are supposed 

to occur only very close to the coastline. The Vesterhav Syd area is part of the 

area “Danish west coast” where densities of 4.7 birds/km² and total estimates of 

3,525 Common Scoter are expected in October / November. 

The results from Vesterhav Syd surveys confirm the suggestion of low numbers 

of Common Scoters further north in relation to the Horns Rev / Blåvand area. 

Densities below 1.9 bird/km² and a maximum population estimated of approxi-

mately 2,000 birds are far below the data from the Horns Rev area. The numbers 

during the November survey were below those expected according to Skov et al. 

(1995). The preferred water depths of between 14 and 18 m at Vesterhav Syd

are only slightly deeper than the preferred water depth at Horns Rev. 

5.6 Velvet Scoter

5.6.1 Abundance in the Vesterhav Syd area

Maximum densities of Velvet Scoter were found on 11th March 2014 with a value 

of 0.11 birds/km². The population estimates ranged from 2 (16th April 2014) to 

118 individuals (11
th

March 2014, Table 16, Figure 29).
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Table 16: Densities and population estimates of Velvet Scoters for each of the six sur-

veys. Lower 95% confidence interval (LCI) and higher 95% confidence interval 

(HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.01 13 3 50 0.01

03.02.2014 0.08 79 30 208 0.06

11.02.2014 0.04 37 12 112 0.00

11.03.2014 0.11 118 34 406 0.09

25.03.2014 0.05 49 2 1,011 0.05

16.04.2014 <0.01 2 0 12 0.00

Figure 29: Population estimates (black line) and 95% confidence intervals (grey area) of 

Velvet Scoters during the six surveys

5.6.2 Distribution in the Vesterhav Syd area

Velvet Scoter were found in association with Common Scoter in two areas: first, 

in the south eastern part of the study area and second, in the north eastern part 

of the development area (Figure 30). No Velvet Scoter were seen outside of 

these areas.
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Figure 30: Relative density of Velvet Scoter based on six surveys. Data represent the 

number of observed birds per kilometer of flown transect in each 2 x 2 km grid 

square
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Figure 31: Counted numbers and density (n/km²) of Velvet Scoters based on six surveys. 

Data represented for 2 x 2 km grid square

The distribution differed between surveys. Velvet Scoter were only observed in 

the south east on surveys on 25th November 2013 and 3rd February 2014). On 

the last two surveys, observations were made only in the north east and on the 

11
th

February 2014 and 11
th

March 2014 at both sites.
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The selection of water depths observed in Velvet Scoter was similar to that of 

Common Scoter: most Velvet Scoters were seen at water depths between 10 

and 18 m with high selectivity indices of these depth classes (Figure 32).

Figure 32: Frequency distribution of water depths and frequency distribution of the use of 

water depths by Velvet Scoter (2m-depth intervals, top) as well as Jacobs-

Index of selectivity for each water depth category (bottom)

5.6.3 Abundance and distribution according to other studies

In Horns Rev 3 studies, Velvet Scoters were mainly observed in spring (March, 

April) resulting in the highest density in April with 1.5 individuals/km² (HR3: Orbi-

con 2014a). Those birds were mainly close to the shore line near Blåvands Huk. 

During surveys for Horns Rev 1 wind farm Velvet Scoter were even rarer (Chris-

tensen et al. 2003) and for Horns Rev 2 Velvet Scoter were almost absent 

(Christensen et al. 2006), probably as this study did not include the coastal are-

as. 

The highest density of Velvet Scoters in the Vesterhav Syd area was also found 

in March (11
th

March 2014), but densities were much lower than in the Horns 

Rev 3 study. Compared to Horns Rev 3 maximum estimate of 4,037 individuals 
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the numbers in Vesterhav Syd made up about one tenth (406 individuals). In 

support of this Skov et al. (1995) indicate very low densities in this area.

5.7 Little Gull

5.7.1 Abundance in the Vesterhav Syd area

As 21% of all gull observations were not identified to species level and therefore 

not included into estimates of densities and numbers for species, the abundance 

value for Little Gull has to be regarded as a minimum value. 

In four of the six surveys Little Gulls were present with highest densities (0.06

individuals/km²) and population estimates (60 birds) on the 11
th

February 2014

(Table 17, Figure 33). From 2
nd

to the 11
th

February 2014 a strong increase in 

numbers was recorded, similar to other species. 

Garthe et al. (2007) define the wintering period of Little Gulls in the German 

North Sea from the 1
st

of November to 31
st

March. Therefore, all except the sur-

vey in April can be allocated to the wintering period of Little Gulls meaning only 

low effect of missing survey data from December and January surveys. The 

North Sea is mainly important during spring and autumn migration. Wintering 

birds represent about 0.7% of the total population (Skov et al. 1995). 
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Table 17: Densities and population estimates of Little Gulls for each of the six surveys. 

Lower 95% confidence interval (LCI) and higher 95% confidence interval (HCI) 

are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.03 33 10 108 0.01

03.02.2014 0.00 3 1 17 0.00

11.02.2014 0.06 60 31 116 0.04

11.03.2014 0.02 17 6 47 0.01

25.03.2014 0.00 0 0 0 0.00

16.04.2014 0.00 0 0 0 0.00

Figure 33: Population estimates (black line) and 95% confidence intervals (grey area) of 

Little Gulls during the six surveys

5.7.2 Distribution in the Vesterhav Syd area

Little gulls were mainly observed in the western part of the study area (Figure 

34). No birds were seen close to the coastline and the development area was not 

utilised by the species – only in two adjacent 2x2 grids were Little Gulls record-

ed.
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Figure 34: Relative density of Little Gulls based on six surveys. Data represent the num-

ber of observed birds per kilometre of flown transect in each 2 x 2 km grid 

square
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Differences can be observed when comparing the single surveys (Figure 35).

During the first survey gulls were seen in the southern part of the study area, 

whereas in the following three surveys they were present in middle and northern 

parts of the study area.

Figure 35: Counted numbers and density (n/km²) of Little Gulls based on six surveys. 

Data represented for 2 x 2 km grid square
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Corresponding to the occurrence in the western part of the area Little Gulls were 

seen in areas with water depths between 22 and 32 m (Figure 36). For shallower 

waters they showed a strong avoidance with negative selectivity indices. Positive 

selection was found for some depth intervals between 22 and 32 m whereas in 

other intervals the area was used according to the general occurrence (selectivi-

ty index near zero).

Figure 36: Frequency distribution of water depths and frequency distribution of the use of 

water depths by Little Gulls (2m-depth intervals, top) as well as Jacobs-Index 

of selectivity for each water depth category (bottom)

5.7.3 Abundance and distribution according to other studies

Little Gulls are regularly recorded during the studies of Horn Rev 1, 2 and 3. 

Recently, the Horns Rev 3 study area was categorised as an important area for 

this species (HR3: Orbicon 2014a). Highest densities of 1.8 birds/km² were found 

in early March, however, lower numbers were recorded regularly throughout the 

year. The spatial distribution changed considerably between surveys. Therefore 

a general pattern was not apparent, although areas close to the coast were 

avoided in most cases. The maximum annual densities varied greatly from less 

than 0.01 birds/km² in 2000 (Christensen et al. 2003) to 1.8 Ind./km² in 2013. 

Petersen (2006a) recorded 1,451 Little Gulls between 1999 and 2005. Those 
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were relatively regularly distributed, potentially preferring water depths between 

8 and 14 m. 

Low numbers of Little Gulls in the Vesterhav Syd site compared to the Horns 

Rev area may indicate a low use of this area during wintering and migration. 

Skov et al. (1995) also report very low densities of Little Gulls from that area. 

5.8 Common Gull

5.8.1 Abundance in the Vesterhav Syd area

As 21% of all gull observations were not identified to species level and therefore 

not included into estimates of densities and numbers for species, the abundance 

value for the Common Gull has to be regarded as a minimum value. 

The densities of Common Gulls showed high variation between surveys. Values 

ranged from 0.04 individuals/km² on 16
th

April 2014 (population estimate: 72

birds) to 0.74 individuals/km² in late March 2014 (estimated population: 760

birds, Table 18, Figure 37). The relatively high densities of flying birds compared 

to the total density (over 30 % on all surveys) indicates that most birds were 

seen flying. Figure 37 shows the seasonal pattern with highest population esti-

mates in early March 2014.

The wintering period in the German North Sea is defined as the period from the 

beginning of November to the end of February (Garthe et al. 2007). Skov et al. 

(1995) allocated the months of December to February to the period of wintering. 

Therefore, three (or two according to Skov et al. 1995) of the six surveys covered

the wintering period. As bird numbers between November and February surveys 

are different, surveys in December and January would have improved data quali-

ty (no surveys possible due to adverse weather conditions).
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Table 18: Densities and population estimates of Common Gulls for each of the six sur-

veys. Lower 95% confidence interval (LCI) and higher 95% confidence interval 

(HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.55 563 368 861 0.20

03.02.2014 0.08 84 50 142 0.06

11.02.2014 0.15 158 118 212 0.13

11.03.2014 0.39 399 245 650 0.33

25.03.2014 0.74 760 533 1,084 0.26

16.04.2014 0.04 43 25 72 0.03

Figure 37: Population estimates (black line) and 95% confidence intervals (grey area) of 

Common Gulls during the six surveys

5.8.2 Distribution in the Vesterhav Syd area

Based on data of all surveys the distribution pattern of Common Gulls showed a 

preference of coastal areas whereas in the most western offshore parts of the 

study area only few Common Gulls were seen (Figure 38). The preference of the 

development area detected by Jacobs-Index on the basis of 4 km around the 

development area (Table 11) is mainly a result of this general overall pattern of 

preference of coastal waters. Highest concentrations were found south of the 

sound connecting Ringkøbing Fjord and the North Sea south of Hvide Sande 

and also east of the northern part of the development area. 
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Figure 38: Relative density of Common Gulls based on six surveys. Data represent the 

number of observed birds per kilometer of flown transect in each 2 x 2 km grid 

square

The distribution was variable across different surveys (Figure 39). The concen-

tration in the south east of the study area was observed during two surveys: on 

25th of November 2013 and in the beginning of March 2014. Particularly on the 

day of maximum densities (25th March 2014), many Common Gulls were associ-

ated with water fronts (high density with 65 % of birds swimming). These loca-

tions are likely to offer good feeding opportunities. They are presumably espe-
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cially common in this area where water from the Ringkøbing Fjord mixes with 

water from the North Sea. These fronts were especially common in the north 

eastern part of the study area leading to a concentration of Common Gulls there, 

and particularly east of the development area.

Figure 39: Counted numbers and density (n/km²) of Common Gulls based on six surveys. 

Data represented for 2 x 2 km grid square
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The frequency of observations of Common Gulls was highest in areas of water 

depths of 8-9 m to 20-21 m (Figure 40). Taking the frequency distribution of the 

available water depths into account a clear pattern of preference of shallower 

water gets clear. Water depths below 16 m are preferred (most strongly between 

4 and 10 m) and water depths greater than 24 m are avoided. A distribution map 

of observations in relation to water depths is presented in Figure 70 in Appendix 

16.4.

Figure 40: Frequency distribution of water depths and frequency distribution of the use of 

water depths by Common Gulls (2m-depth intervals, top) as well as Jacobs-

Index of selectivity for each water depth category (bottom)

5.8.3 Abundance and distribution according to other studies

Common Gulls are present all year round at the Horns Rev study sites. Whereas 

they mainly prefer waters near the coastline or shallow waters, their winter distri-

bution is more regular with birds also present further offshore. Highest densities 

were recorded during winter, while from February to April 2013 densities ranged 

from 0.10 to 0.31 birds/km². The phenology was not constant across the years. 

The reasons may be a strong dependence on weather and hydrographical fronts. 

Further, Common Gulls could group at sea when they do not find enough food 

on land when the ground is frozen during winter months. Mendel et al. (2008)
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reported for the German North Sea relatively high densities of Common Gulls in 

a water depth of up to 20 m. 

The detected densities of Common Gulls in the Vesterhav Syd area are compa-

rable to those found in the Horns Rev area. Also the spatial distribution is con-

sistent with the situation in the Horns Rev area. In both studies Common Gulls 

preferred coastal area but were still present further offshore in lower densities.

5.9 Lesser Black-backed Gull

5.9.1 Abundance in the Vesterhav Syd area

As 21% of all gull observations were not identified to species level and therefore 

not included into estimates of densities and numbers for species, the abundance 

value for the Lesser Black-backed Gull has to be regarded as a minimum value.

The Lesser Black-backed Gull is a migratory species spending the winter months 

in the Mediterranean or Africa. First birds in the Vesterhav Syd study area were 

recorded during the survey on 11th March 2014 with an estimated number of 36

individuals (density estimate: 0.03 individuals/km²; Table 19). In the following

survey at the end of March the densities and bird numbers were very similar to 

the previous survey and dropped in the April survey to a density of 0.01 

birds/km². It has to be considered that the summer months, where the Lesser 

Black-backed Gull is likely to be more common, were not covered. The seasonal 

phenology is shown in Figure 41.

The lack of surveys during December and January did not affect population es-

timates of this species. However, summer months, where the Lesser Black-

backed Gull is likely to be more common are not covered by surveys. 

Table 19: Densities and population estimates of Lesser Black-backed Gulls for each of 

the six surveys. Lower 95% confidence interval (LCI) and higher 95% confi-

dence interval (HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.00 0 0 0 0.00

03.02.2014 0.00 0 0 0 0.00

11.02.2014 0.00 0 0 0 0.00

11.03.2014 0.03 36 16 77 0.02

25.03.2014 0.04 39 22 69 0.03

16.04.2014 0.01 11 2 53 0.01
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Figure 41: Population estimates (black line) and 95% confidence intervals (grey area) of 

Lesser Black-backed Gulls during the six surveys

5.9.2 Distribution in the Vesterhav Syd area

Lesser Black-backed Gull distribution was very scattered with high concentra-

tions in some 2x2 km grid cells near the coastline (Figure 42). Birds were also 

seen in and close to the development area.
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Figure 42: Relative density of Lesser Black-backed Gulls based on six surveys. Data 

represent the number of observed birds per kilometer of flown transect in each 

2 x 2 km grid square

The distribution maps of single surveys demonstrate a scattered occurrence of 

Lesser Black-backed Gulls in each of the three surveys when birds were present 

(Figure 43).
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Figure 43: Counted numbers and density (n/km²) of Lesser Black-backed Gulls based on 

six surveys. Data represented for 2 x 2 km grid square

Lesser Black-backed Gulls used water depths of the whole range from 4 to 30 m 

depth (Figure 44). Due to the relatively low sample size a clear pattern of use of 

water depths is not present but there are indications that water depths higher 

than 24 m are avoided and shallower water depths selected. A distribution map 

in relation to water depth is presented in Figure 71 in Appendix 16.4. 
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Figure 44: Frequency distribution of water depths and frequency distribution of the use of 

water depths by Lesser Black-backed Gulls (2m-depth intervals, top) as well 

as Jacobs-Index of selectivity for each water depth category (bottom)

5.9.3 Abundance and distribution according to other studies

Lesser Black-backed Gulls are typical summer visitors to the North Sea with only 

single birds staying in winter (Mendel et al. 2008). Therefore, peak numbers 

were recorded in July during the surveys on Horns Rev wind farm projects. In the 

Horns Rev 3 study area a maximum density of 1.2 birds/km² was recorded in 

July 2013 (HR3: Orbicon 2014a). Birds were distributed relatively evenly in the 

study area. Lesser Black-backed Gulls often follow fishing vessels and therefore 

local concentrations of this species are often found around fishing vessels 

(Schwemmer & Garthe 2005). Similar to the Vesterhav Syd study, the aerial

surveys for Horns Rev 1 and 2 were conducted during the winter months and no 

data from summer are available. Therefore, relatively few Lesser Black-backed 

Gulls were recorded (Christensen et al. 2003, 2006). 

The densities in March and April surveys during Horns Rev 3 studies were 0.03 

and 0.02 respectively (HR3: Orbicon 2014a) and therefore very similar to those 

recorded at Vesterhav Syd (March: 0.03/0.04; April: 0.01).
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5.10 Herring Gull

5.10.1 Abundance in the Vesterhav Syd area

As 21% of all gull observations were not identified to species level and therefore 

not included into estimates of densities and numbers for species, the abundance 

values for the Herring Gulls has to be regarded as a minimum value. 

Highest densities of Herring Gulls were recorded during the surveys in March. A 

maximum population of 322 individuals was estimated for the survey on 25
th

March 2014. In contrast, during the surveys in February only low numbers of 

Herring Gulls were present (Table 20, Figure 45). 

Herring Gulls are present in the North Sea all year round with highest wintering 

estimates from November to February (Skov et al. 1995); the same period is 

defined by Garthe et al. (2007) for the German part of the North Sea. According-

ly, the first three surveys cover the wintering and resting period. As numbers 

fluctuate from November to the beginning of February surveys in December and 

January would have improved data quality (no surveys because of adverse 

weather conditions). 

Table 20: Densities and population estimates of Herring Gulls for each of the six sur-

veys. Lower 95% confidence interval (LCI) and higher 95% confidence interval 

(HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.12 126 55 289 0.08

03.02.2014 0.01 8 3 22 0.01

11.02.2014 0.02 21 9 50 0.01

11.03.2014 0.22 226 127 401 0.08

25.03.2014 0.31 322 192 542 0.06

16.04.2014 0.06 60 34 106 0.03
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Figure 45: Population estimates (black line) and 95% confidence intervals (grey area) of 

Herring Gulls during the six surveys

5.10.2 Distribution in the Vesterhav Syd area

Herring Gulls showed concentrations in coastal areas east of the development 

area and also in the south eastern part of the study area (Figure 46). Herring 

Gulls showed a positive selectivity index (Jacobs-index; Table 11) with significant 

differences between observed and expected number of birds for the distances of 

2 and 4 km around the development area. This is mainly a result of the general 

preference of coastal areas.
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Figure 46: Relative density of Herring Gulls based on six surveys. Data represent the 

number of observed birds per kilometre of flown transect in each 2 x 2 km grid 

square

The coastal distribution was particular expressed during the survey on 11th

March 2014 and on 16th April 2014 with densities of more than 10 individuals/km² 

in distances of up to 4 km from coastline (2 grid cells, Figure 47). On the day with 

highest densities (25th March 2014) birds were concentrated in a distance of 

about 2 to 10 km from coastline.
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Figure 47: Counted numbers and density (n/km²) of Herring Gulls based on six surveys. 

Data represented for 2 x 2 km grid square

Herring Gulls were mainly present in water depths between 4 and 24 m (Figure 

48). Considering the distribution of water depths available birds showed a clear 

selectivity pattern with a selection of water depths between 2 and 14 m and 

avoided areas with water deeper than 22 m. A map with sightings and water 

depth is shown in Figure 72 in Appendix 16.4.
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Figure 48: Frequency distribution of water depths and frequency distribution of the use of 

water depths by Herring Gulls (2m-depth intervals, top) as well as Jacobs-

Index of selectivity for each water depth category (bottom)

5.10.3 Abundance and distribution according to other studies

Herring Gulls are found in the Horns Rev area all year, although the phenology is 

flexible. In all three studies from Horns Rev wind farm project a high concentra-

tion of this species along the coast is reported. A preferred distribution in near-

shore areas is also identified in the German North Sea where Herring Gulls are 

mainly restricted to the Wadden Sea. Only in winter are Herring Gulls known to 

use offshore areas more intensively (Mendel et al. 2008). During 1999 to 2005, a 

total 45,974 Herring Gulls were counted in the Horns Rev 1 and 2 studies (Pe-

tersen et al. 2006a). One third of these were in areas of water depths lower than 

6 m. Maximum densities for the entire study area are reported as 3.0 ind./km² 

(Nov 2013, Horns Rev 3, HR3: Orbicon 2014a) or 2.5 ind./km² (Feb 2000, Horns 

Rev 1, Christensen et al. 2003). From January to April 2013 densities ranged 

from 0.10 to 0.25 individuals/km². Herring Gulls show strong attraction to fishing 

vessels (Skov & Durinck 2001) and therefore, records further offshore are often 

associated with fishing vessels.
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The estimated densities of Herring Gulls in the Vesterhav Syd area did not reach 

the maximum values of Horns Rev studies but averages from January to April 

were in similar range in both areas. 

5.11 Great Black-backed Gull

5.11.1 Abundance in the Vesterhav Syd area

As 21% of all gull observations were not identified to species level and therefore 

not included in estimates of densities and numbers for species, the abundance 

value for the Great Black-backed Gull has to be regarded as a minimum value. 

Great Black-backed Gulls were recorded with maximum densities of 0.02 indi-

viduals/km² (Table 21). No birds were seen on 11
th

March 2014 and estimated 

population ranged from nine (25
th

November 2013) to 25 individuals (03
rd

Febru-

ary 2014). Most birds were seen flying.

The North Sea is an important area for wintering Great Black-backed Gull with 

wintering period being defined for the months from November to February (Skov 

et al. 1995, Garthe et al. 2007). Hence, three of the six surveys covered the win-

tering period and as densities and population estimates were very similar be-

tween these surveys the missing surveys in December and January are sup-

posed to have little impact on the estimations. Within the wintering period Great 

Black-backed Gulls are not known to peak in December or January. Similar to 

Lesser Black-backed Gulls also Great Black-backed Gulls are supposed to be 

present in the North Sea in relatively high numbers during late summer and au-

tumn (Skov et al. 1995) when no surveys were performed.

Table 21: Densities and population estimates of Great Black-backed Gulls for each of 

the six surveys. Lower 95% confidence interval (LCI) and higher 95% confi-

dence interval (HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.01 9 3 27 0.01

03.02.2014 0.02 25 9 70 0.02

11.02.2014 0.02 16 6 48 0.01

11.03.2014 0.00 0 0 0 0.00

25.03.2014 0.01 11 4 27 0.01

16.04.2014 0.02 20 9 48 0.01
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Figure 49: Population estimates (black line) and 95% confidence intervals (grey area) of 

Great Black-backed Gulls during the six surveys

5.11.2 Distribution in the Vesterhav Syd area

Great Black-backed Gulls showed a very scattered distribution pattern with no 

obvious preference of any area (Figure 50).
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Figure 50: Relative density of Great Black-backed Gulls based on six surveys. Data rep-

resent the number of observed birds per kilometer of flown transect in each 

2 x 2 km grid square

Figure 51 shows the distribution of Great Black-backed Gulls on each of the six 

surveys. In neither survey an area of concentration was present
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Figure 51: Counted numbers and density (n/km²) of Great Black-backed Gulls based on 

six surveys. Data represented for 2 x 2 km grid square

The sightings were scattered over water depths between 6 and 32 m deep and 

no clear pattern of selectivity was apparent (Figure 52).
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Figure 52: Frequency distribution of water depths and frequency distribution of the use of 

water depths by Great Black-backed Gulls (2m-depth intervals, top) as well as 

Jacobs-Index of selectivity for each water depth category (bottom)

5.11.3 Abundance and distribution according to other studies

Great Black-backed Gulls are observed in relatively few numbers in the Horns 

Rev study areas (Christensen et al. 2006). During Horns Rev 1 studies, high 

numbers were recorded in August/September and in April with a maximum den-

sity of nearly 1 bird/km² in September 1999 (Christensen et al. 2003). Gulls were 

mainly recorded in the eastern part of the study area. However, they were not as 

restricted to coastal areas as Herring Gulls. Studies in the German North Sea 

show a scattered distribution (Mendel et al. 2008).

A low number of Great Black-backed Gulls at the Vesterhav Syd site corre-

sponds to the findings from Horns Rev area. However, the summer and autumn 

months were not covered in the present studies. According to Skov et at. (1995)

report the highest densities of Great Black-backed Gulls from May to October.
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5.12 Black-legged Kittiwake

5.12.1 Abundance in the Vesterhav Syd area

As 21% of all gull observations were not identified to species level and therefore 

not included in estimates of densities and numbers for species, the abundance 

value for the Black-legged Kittiwake has to be regarded as a minimum value. 

The highest density of Black-legged Kittiwakes was recorded on 25
th

November 

2013 with a density of 0.06 individuals/km² (population estimate: 58 birds, Table 

22). In late March 2014, number of Black-legged Kittiwakes were similar to the 

November survey (50 birds) whereas in the other surveys population estimates 

ranged from 9 to 30 individuals (Table 22, Figure 53). Most birds were seen fly-

ing.

Black-legged Kittiwakes are widely distributed in the North Sea all year round. 

The period outside of the breeding season (wintering period) lasts from October 

to March according to Skov et al. (1995). Garthe et al. (2007) confined the win-

tering period to the months from November to February. Therefore, at least the 

first three surveys cover the wintering period. As fluctuation between these sur-

veys is relatively low the data from surveys give reliable estimates on winter 

populations.

Table 22: Densities and population estimates of Black-legged Kittiwakes for each of the 

six surveys. Lower 95% confidence interval (LCI) and higher 95% confidence 

interval (HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.06 58 35 97 0.05

03.02.2014 0.02 26 11 58 0.02

11.02.2014 0.03 30 12 76 0.03

11.03.2014 0.01 9 3 26 0.00

25.03.2014 0.05 50 22 113 0.02

16.04.2014 0.01 12 3 45 0.01
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Figure 53: Population estimates (black line) and 95% confidence intervals (grey area) of 

Black-legged Kittiwakes during the six surveys

5.12.2 Distribution in the Vesterhav Syd area

Black-legged Kittiwakes showed low numbers in coastal waters and were more 

frequent in areas further offshore (Figure 54). The distribution pattern showed no 

areas of concentration and birds were scattered relatively regularly over the 

study area (with the described difference between offshore and coastal areas).
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Figure 54: Relative density of Black-legged Kittiwakes based on six surveys. Data repre-

sent the number of observed birds per kilometer of flown transect in each 2 x 

2 km grid square

During the single surveys Black-legged Kittiwake showed a patchy distribution 

with no indications of concentrations in any survey (Figure 55).
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Figure 55: Counted numbers and density (n/km²) of Black-legged Kittiwakes based on six 

surveys. Data represented for 2 x 2 km grid square

Black-legged Kittiwakes were found mostly in water depths between 18 and 

32 m (Figure 56). Areas of deep water (especially between 28 and 32 m) were 
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positively selected and shallower waters (especially from 2-16 m) avoided. A 

distribution map with observation point in relation to water depth is shown in 

Figure 74 in Appendix 16.4.

Figure 56: Frequency distribution of water depths and frequency distribution of the use of 

water depths by Black-legged Kittiwake (2m-depth intervals, top) as well as 

Jacobs-Index of selectivity for each water depth category (bottom)

5.12.3 Abundance and distribution according to other studies

During Horns Rev 3 surveys Kittiwakes were recorded during most days (HR3:

Orbicon 2014a). High densities were recorded in January and November, both 

with approximately 0.15 ind./km². Higher densities were identified by Christensen 

(2003). Here, a maximum of 0.4 Ind/km² was reported in August 2000. The gen-

eral pattern suggests a peak in the autumn months with fewer birds observed in 

winter. All three studies describe the spatial distribution consistently with Kitti-

wakes observed over the entire study area. Densities became even higher in 

areas further offshore (Christensen et al. 2003, 2006, HR3: Orbicon 2014a). 

The maximum density values at Vesterhav Syd are below those recorded in

Horns Rev studies, but densities in February and March are comparable (Horns 

Rev 3: 0.01 individuals/km² in February and 0.04 in March 2013). It has to be 
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noted, that the summer months are not covered and higher numbers of birds are 

likely to be present in late summer / autumn. 

5.13 Common Guillemot / Razorbill

5.13.1 Abundance in the Vesterhav Syd area

Auks are treated as a combined group of Common Guillemots, Razorbills and 

unidentified auks. The numbers were highest during the first three surveys with 

maximum densities and population estimates on 11
th

February 2014 (0.75 indi-

viduals/km² and 771 individuals; Table 23, Figure 57). Nearly no auks were seen 

flying. Auks left the study area in March and only low densities and bird numbers 

were found during the last two surveys.

Table 23: Densities and population estimates of auks (sum of unidentified birds and 

identified Common guillemots and identified razorbills) for each of the six sur-

veys. Lower 95% confidence interval (LCI) and higher 95% confidence interval 

(HCI) are given

Date Density 

(birds/km²)

Study area 

population 

estimate

LCI HCI Density of 

flying birds 

(birds/km²)

25.11.2013 0.70 723 534 978 0.00

03.02.2014 0.41 425 255 708 0.00

11.02.2014 0.75 771 521 1,140 0.01

11.03.2014 0.29 298 215 411 0.00

25.03.2014 0.04 37 19 71 0.00

16.04.2014 0.05 49 20 121 0.00
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Figure 57: Population estimates (black line) and 95% confidence intervals (grey area) of 

auks during the six surveys

5.13.2 Distribution in the Vesterhav Syd area

Auks were recorded in low numbers close to the coastline (no records closer 

than 2 km) and concentrated in the western part of the study area (Figure 58). In 

the development area, auks were recorded only in four grid cells with low densi-

ties. Auks showed a negative selectivity index and the observed number of birds 

was significantly lower than the expected numbers for all distance classes

(DA+0, DA+2, DA+4, Table 11).



99Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Figure 58: Relative density of auks based on six surveys. Data represent the number of 

observed birds per kilometer of flown transect in each 2 x 2 km grid square
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Auks preferred the western part of the study area in all surveys, but the distribu-

tion was different (Figure 59). On 3rd February 2014 auks were concentrated in a 

very narrow area in the west (almost all birds within 6 km to the west), whereas during 

other surveys birds were more scattered in the western part of the study area. 

Figure 59: Counted numbers and density (n/km²) of auks based on six surveys. Data 

represented for 2 x 2 km grid square
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The main water depths used by auks ranged from 22 to 32 m (Figure 60). Com-

pared with the water depth available a strong avoidance of water depths up to 

22 m were observed whereas a positive selection occurred for deep water from 

26 m onwards.

Figure 60: Frequency distribution of water depths and frequency distribution of the use of 

water depths by auks (2m-depth intervals, top) as well as Jacobs-Index of se-

lectivity for each water depth category (bottom)

Figure 61 shows the observation points of auks in relation the water depths. 

Most observations were made within the depth category from 20 to 30 m. 
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Figure 61: Distribution of counted auks as a sum of all six surveys in relation to water 

depth

5.13.3 Abundance and distribution according to other studies

Analysing data from a Danish monitoring program, Petersen & Nielsen (2011)

mapped the occurrence of auks (Common Guillemot and Razorbills) for the Dan-

ish North Sea (Figure 62). As the general number of birds was relatively low, 

only results from spring surveys of the years 2008 and 2009 are presented. Due 
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to the coverage of a huge total area the transect spacing was rather high and 

also variable. Only 2-3 west-east transect lines match the Vesterhav Syd study 

area and only one short transect fragment of a north-south transect. Within the 

Vesterhav Syd study area no Auks were seen, including within the 30 km buffer 

zone.

Figure 62: Distribution of auks (Guillemot/Razorbill) in spring (April 2008, 2009). Figure 

modified after Petersen and Nielsen (2011). Study area and development area 

for Vesterhav Syd project are indicated schematically (blue line around shaded 

area)

In Horns Rev 1 and 2 study areas Petersen et al. (2006a) counted 2,430 auks

during 34 survey from 1999 to 2005. During studies for Horns Rev 3 project auks 

were generally recorded in low densities (<0.5 individuals/km2, HR3: Orbicon 

2014a). During a single flight in November 2013, 354 auks were recorded result-

ing in a density of 1.7 birds/km² (HR3: Orbicon 2014a). In Horns Rev 1 and 2 

studies highest auk densities were also recorded in November. In November 

1999 a maximum density of approximately 2.6 birds/km² was calculated in the 

Horns Rev 1 area. This study also showed a clear spatial distribution with the 

majority of birds recorded further offshore in the western parts of the study area 
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(Christensen et al. 2003). This finding was further supported by Petersen et al. 

(2006a) who found a clear preferences for areas with water depth greater than 

20 m. However, the Horns Rev 2 study recorded birds in eastern areas. This 

distribution is mainly based on one single flight where the vast majority of auks 

was recorded (Christensen et al. 2006).

In the Vesterhav Syd area maximum densities of auks were below those found in 

the Horns Rev area. The winter and spring densities in Horns Rev 3 studies of 

0.06 ind./km² in April 2013 to 0.37 ind./km² in January 2013 are within the same 

range compared to Vesterhav Syd study area.
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6 METHODOLOGY OF IMPACT ASSESSMENT

6.1 Introduction

The construction and the operation of an offshore wind farm may cause different 

impacts on resting birds (see Section 6.3). Depending on the species-specific 

sensitivity (see Section 6.4) the following pressures may potentially cause nega-

tive impacts on birds:

 Habitat loss / habitat change;

 Displacement / disturbance; 

 Collision mortality ; and 

 Barriere effects.

A basic methodology for assessing potential impacts has been outlined by Ener-

ginet.dk and NIRAS (2013) and is applied in the following for resting birds. The 

impacts ”habitat loss / change” and ”disturbance / displacement” are evaluated 

using this methodology in Section 6.2. The impacts of ”collisions” are assessed 

using a different approach, the reasons and the approach are described in Sec-

tion 6.2.5. Offshore wind farms can potentially also be regarded as a barrier for 

resting birds comparable to the situation in migrating birds. In migrating birds the 

additional energy expenditure due to flying around a wind farm may negatively 

affect energy balance of the total flyway. In resting birds a barrier may affect 

local movements within the resting area. As they move within their resting area 

energy loss is not regarded to be a significant negative factor. Further, a poten-

tial barrier effect has the same consequences and pressures like displacement: 

sensitive birds regard the wind farm as a barrier and avoid the area. Therefore, 

the barrier effect is not regarded as a significant pressure in resting birds.

Criteria using the methodology of Energienet.dk and NIRAS (2013) include: 

 Degree of disturbance/impact;

 Importance;

 Likelihood of occurrence; and

 Persistence.

A combination of these criteria according to Table 80, Table 81 and Table 82 in 

the Appendix Section 16.7 leads to a given Magnitude of impact of the catego-

ries “Major, Moderate, Minor or Negligible/neutral/no impact”. A description of 

these categories with examples of dominating effects is given in Table 24. In 
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addition to these negative/neutral impacts positive impacts may also occur. They 

are mentioned separately in the text and do not follow the impact criteria de-

scribed below.

Table 24: Explanation of magnitude of impact

Magnitude of impact Explanation

Major impact Impacts with a large extent and/or long-term effects, frequently 

occurring and with a high probability, and with the possibility of 

causing significant irreversible impacts.

Moderate impact Impacts with either a relatively large extend or long-term ef-

fects (e.g. throughout the lifespan of the wind farm), occurs 

occasionally or with a relatively high probability and which may 

cause some irreversible but local effects on elements worthy 

of preservation (culture, nature etc.).

Minor impact Impacts of some degree or complexity, a certain degree of 

persistence beside the short-term effects, and with some 

probability to occur, but which will very likely not cause irre-

versible effects.

Negligible / neutral/no impact Small impacts of local interest, which are uncomplicated, 

persist for a short-term or are without long-term effects and 

without any reversible effects.

Or No impacts compared to status quo.

Besides the description of impact criteria (Section 6.2) the relevant project pres-

sures are described in Section 6.3 and a sensitivity analysis of species against 

pressures is performed in Section 6.4.

6.2 Impact criteria

The criteria used for impact assessment are described below. The evaluation 

follow either measurements according to the studies performed or are based on 

expert judgments according to the knowledge from previous studies on offshore 

wind farm projects. 

If a bird species is not present in the development area and impact zone (or only 

with very few individuals) the ”Degree of disturbance” is rated as ”Negligible” as 

no impact is expected. Further, if no negative impact is assessed according to 

expert judgment, the ”Degree of disturbance” is also rated as ”Negligible” and the 

methodology is not used (the Magnitude of impact is then also rated as ”Negligi-

ble”). For example, if gulls use the wind farm area as usual they are not dis-

placed and the Degree of disturbance is not ”Low” but ”Negligible”. In this case 

the methodology is not used and the Magnitude of impact is rated as ”Negligi-

ble”.
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The methodology tables for impact assessment are on the first level separated 

by ”High” (Table 80), ”Medium” (Table 81) and ”Low” (Table 82) Degree of dis-

turbance (Appendix Section 16.7). In the case of a ”Negligible” degree of dis-

turbance the presented methodology is not used and the Magnitude of impact is 

assessed as ”Negligible”.

6.2.1 Degree of disturbance

Displacement

The probability of being displaced depends on the sensitivity of a species to dis-

turbance. Hence, the judgment of the degree of disturbance in relation to dis-

placement is mainly based on a sensitivity analysis (see Section 6.4). Birds 

which avoid areas of construction or offshore wind farms in operation are rated 

as ”High” whereas species entering a wind farm or even are attracted to wind 

farms or vessels (construction period) are rated as ”Low”. This rating is based on 

literature knowledge and expert judgment.

Besides judging the impact of displacement per se (that is: e.g. being displaced 

can be regarded as a ”high” degree of disturbance), the assessment of the im-

pact also has to consider how many birds will be affected. For example, if the 

degree of disturbance in a bird species is rated as ”High” due to a high sensibility

against disturbance, but only very few individuals are affected, the rating can be

down-graded. The number of birds affected are those individuals found within a 

species specific buffer zone on the survey day with maximum number of individ-

uals found within the impact zone (as a worst case assumption). As reference 

population 1% of the biogeographical population is considered. This 1% criteria 

is originally used to define whether an area is of international importance as it 

holds at least 1% of the biogeographical population1. The linkage to this system 

is arbitrary and follows the idea that an impact is expected to be significant when 

an international important part of the population is affected. Following a precau-

tionary principle the limits for a significant impact is set to half of the 1% value. 

Following this idea, it is assumed that a high impact is present if ≥0.5% of the 

population is affected (very high: ≥ 1%).

Table 25 shows the combined rating of the degree of disturbance for displace-

ment according to sensitivity and the number of affected birds.If the proportion of 

affected birds is less than 0.001 % the degree of displacement is rated as ”Neg-

ligible” irrespective of sensitivity of the species. This would be the case if less 

than 10 individuals of a population of 1.000.000 individuals would be affected by 

                                                  
1 Ramsar Conventsion 1971: Ramsar citeria 1999 on waterbirds: criterion 6 –site is of

international imporance if site regularly supports 1% oft he individuals in a population 
of a species or subspecies of waterbirds (http://www.ramsar.org/cda/en/ramsar-
about-sites-criteria-for/main/ramsar/1-36-55%5E20740_4000_0__)
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displacement. Further, if the rating of affected bird numbers is Low (≥0.001% and 

<0.05% of biogeographic reference population) but the value is close to Negligi-

ble (0.001% regarded as the lowest limit for a Low rating) the observations are 

controlled for their exact location. If the affected birds were outside of the devel-

opment area the rating of Low is down-graded to Negligible. This is to prevent 

the prediction of an impact in species that occur in very low numbers close to the 

development area, but actually do not use the area where the wind farm is 

planned.

Table 25: Definition of the parameter “displacement” according to sensitivity and birds 

within the impact zone

Sensitivity

Rating of birds within im-
pact zone in relation to 
biogeographical population

High Medium Low

Very High: >1% of biogeo-
graphical reference popula-
tion

High High Low

High: ≥0.5% and <1% of 
biogeographic reference 
population

High Medium Low

Medium: ≥0.05% and <0.5% 
of biogeographic reference 
population

Medium Medium Low

Low: ≥0.001% and <0.05% of 
biogeographic reference 
population

Low Low Low

Negligible: <0.001% of bio-
geographic reference popula-
tion

Negligible Negligible Negligible

Habitat loss / habitat change

Basically, the loss of habitat or change in habitat can be regarded as a severe 

impact as the access to previously used food sources is prevented. However, the 

actual species specific impact depends on the ability of birds to react on this 

situation. Therefore, the basis for the ranking of the impact of habitat loss and 

habitat change is the flexibility in food choice. If a species is specialised on a 

particular prey a loss of habitat has stronger implications than in species that are 

flexible in food choice and capable of exploiting alternative prey. Besides the 

ability to switch to alternative prey species it is also judged on whether there are 

suitable foraging areas nearby that can be used alternatively. 

Similar to the judgments on disturbance the rating is modified by the number of 

birds effected. If, e.g. a species with low flexibility is affected (e.g. Common Sco-

ter that depend on particular water depths or the occurrence of particular station-

ary prey species) but only few individuals are present in the impact zone the 
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”high” rating of habitat loss / change is downgraded. The judgment on the num-

ber of affected birds follows the method described for disturbance and the 0.5% 

of the biogeogrphical population is taken as limit for a high impact.

Table 26 shows the combined rating of the degree of disturbance for habitat loss 

/ change according to the flexibility of birds in food choice and the number of 

affected birds. Birds with a high flexibility in food choice that do not depend on 

this site or even benefit from increased food availability (e.g. cormorants attract-

ed by turbine structure as sitting places or gulls expecting extra food from ves-

sels) the degree of disturbance is rated as ”Negligible” and by definition is not 

part of further impact assessment (in terms of negative impact; possible positive 

impacts will be discussed). If a very high proportion of the biogeographical popu-

lation is affected a low impact in species with high flexibility in food choice is 

anticipated. A negligible impact is assessed if very low number of birds are af-

fected or if the food resource of the species is unaffected or increasing.

The loss of habitat is described by the footprint of the wind farm (coverage with 

rocks, scour protection) and therefore, the spatial dimensions are also included 

in the judgment of habitat loss. Even though the spatial dimensions of installation 

activities are more restricted than the effect of an existing wind farm the birds of 

the total development area are taken as reference following a precautionary 

principle.

Table 26: Definition of the parameter “habitat loss / change” according to the flexibility in 

food choice and birds within the impact zone

Flexibility in food choice

No. birds affected by 
habitat loss 

Low Medium High

Very High: >1% of bio-
geographical reference 
population

High High Low

High: ≥0.5% and <1% of 
biogeographic reference 
population

High Medium Negligible

Medium: ≥0.05% and 
<0.5% of biogeographic 
reference population

Medium Medium Negligible

Low: ≥0.001% and 
<0.05% of biogeographic 
reference population

Low Low Negligibe

Negligible: <0.001% of 
biogeographic reference 
population

Negligible Negligible Negligible
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6.2.2 Importance

The central aspects for assessing the importance of an area for a species are 

the conservation status of the respective species and its abundance in the area 

in relation to the relevant biogeographical population. 

This is applied for both pressures ”displacement” and ”habitat loss / change”.

The population size and corresponding 1% value of the relevant biogeographic 

reference population of a resting species were taken from Wetlands International 

(2014). For seabird species, which are not listed in Wetlands International, winter 

population estimates from BirdLife International (2004) were taken. For the 

Northern Gannet, for which only a European breeding population is given in 

BirdLife International (2004), the population size was estimated by multiplying 

the breeding population by three (BirdLife International 2014). The relevant bio-

geographic reference populations are given in Table 27 and the respective popu-

lation sizes and protection status in Table 28.

Table 27: Explanation of relevant biogeographic reference populations

Species Scientific name Biogeographic reference population

Red-throated Diver Gavia stellata NW Europe

Northern Gannet Morus bassana derived from European population (breeding 

pairs *3)

Velvet Scoter Melanitta fusca W Sibiria, N Europe, NW Europe

Common Scoter Melanitta nigra W Sibiria, N Europe/W Europe, NW Africa

Common Eider Somateria mollissima Baltic, Wadden Sea

Common Gull Larus canus NW & Central Europe, Atlantic coast, Mediter-

ranean

Herring Gull Larus argentatus N and NW Europe

Lesser Black-backed 

Gull

Larus fuscus S Scandinavia, Netherlands, Ebro Delta Spain

Greater Black-backed 

Gull

Larus marinus N & W Europe

Black-headed Gull Larus ridibundus W Europe, W Mediterranean, W Africa

Little Gull Hydrocoloeus minutus Central, E Europe, SW Europe, W Mediterra-

nean

Black-legged Kittiwa-

ke

Rissa tridactyla East Atlantic

Common Guillemot Uria aalge North Sea, Baltic Sea

Razorbill Alca torda  North Sea, Baltic Sea

Table 28: Population sizes, 1% value and protections status (EU Directive, Annex I and 

EU SPEC category) of relevant species

Species Population size 1% 

value

EU Directive; 

Annex I

EU SPEC Cate-

gory

Red-throated Diver 150,000-450,000 2,600 listed SPEC 3
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Species Population size 1% 

value

EU Directive; 

Annex I

EU SPEC Cate-

gory

Northern Gannet 900,000-930,000 9,150 not listed Non-Spec E

Velvet Scoter 450,000 4,500 not listed SPEC 3

Black Scoter 550,000 5,500 not listed Non-Spec

Common Eider 976,000 9,800 not listed Non-Spec E

Common Gull 1,200,000-

2,250,000

16,400 not listed SPEC 2

Herring Gull 1,300,000-

3,100,000

20,100 not listed Non-Spec E

Lesser Black-backed 

Gull

325,000-440,000 3,800 not listed Non-Spec E

Greater black-backed 

Gull

330,000-540,000 4,200 not listed Non-Spec E

Black-headed Gull 3,400,000-

4,800,000

42,100 not listed Non-Spec E

Little Gull 72,000-174,000 1,100 listed SPEC 3

Black-legged Kittiwake 6,600,000 66,000 not listed Non-Spec

Common Guilemot >4,300,000 43,000 not listed Non-Spec

Razorbill >500,000 5,000 not listed Non-Spec E

Explanations to SPEC: see text below

The abundance of a species at the project site is classified as ”very high, high, 

medium, low” according to the following criteria:

 Very high: ≥1% of the biogeographical reference population, or ≥20.000 

individuals of a waterbird species (for populations >2 million birds);

 High: ≥0.5% and <1% of biogeographic reference population ;

 Medium: ≥0.1% and < 0.5% of biogeographic population; and

 Low: <0.1% of biogeographic population

Estimated population size in the study area as derived from project-specific aeri-

al surveys (see Section 0) are used for assessment against the relevant biogeo-

graphical population.

Two indices are used as criteria for the conservation status: the listing in Annex I 

of the EU Birds Directive and the SPEC status (Species of European Concern) 

according to BirdLife International (2004). None of the recorded species are



112Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

listed as threatened (critical endangered, endangered, vulnerable) in the Danish 

Red Data Book (DMU 2014). The rating is as follows:

 Very high when the species is listed in the Annex I or holds the SPEC-

status 1 or 2 (1: European species with global conservation concern, 2: 

European species whose global population is concentrated in Europe, 

unfavourable conservation status); 

 High when SPEC-status is 3 (global population not conentrated in Eu-

rope, but unfavourable conservation status in Europe); 

 Medium when global population is concentrated in Europe with favoura-

ble conservation status (Non-SPEC-E); and

 Low when global population is not concentrated in Europe, and have a 

favourable conservation status in Europe (Non-SPEC). 

A combination of the criteria according to Table 29 results in an assessment of 

the importance of the area for resting birds. The resultant categories are ”Inter-

national”, ”National/regional”, ”Local” and ”Not important”.

Table 29: Scheme for determination of importance of Vesterhav Nord area to bird spe-

cies

Conservation status

Abundance Very high High Medium Low

Very high International International International National/ 

regional

High International National/

regional

Local Local

Medium National/

regional

National/

regional

Local Local

Low Local Local Not important Not important

6.2.3 Likelihood of occurrence

The likelihood of occurrence describes the probability that the impacts (dis-

placement, habitat loss / change) will occur. 

If a species is present in the impact zone (development area including species 

specific buffer zone) the likelihood of an impact occurring is considered to be

high. This “high” impact is modified by the behaviour of the bird; similar to the 

decisions for the degree of disturbance, birds with low disturbance levels (e.g. for 

gulls or cormorants; behaviour rated as Neutral/Attraction) will not be displaced 

and the likelihood of occurrence of displacement is Low. A further modification of 

the judgement is given by the regional use of the area. If birds are concentrated 
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in the impact zone the likelihood of occurrence is rated as High. The values are 

derived from selectivity indices and the relationship of bird numbers in the total 

study area to birds within the impact zone. In species showing a strong avoid-

ance of wind farms a Low rating of selectivity (indicated by negative selectivity 

indices) is assessed only if the difference in observed and predicted number of

birds is significant and is retained when a buffer zone of 2km is included.

Table 30 shows the combined rating of the likelihood of occurrence for displace-

ment and habitat change according to the behaviour of birds and the site selec-

tivity and occurrence in the impact zone in relation to study area. If a species 

shows a negative selection the local use of the area is limited and the likelihood 

of occurrence is rated as ”Low” also in birds showing avoidance behaviour.

During the period of installation and decommissioning also the spatial distribution 

of the species is considered as installation work is limited to a particular site. If a 

species shows a positive selection of the development area but the spatial distri-

bution is characterised by highly preferred restricted areas then the rating is 

down-graded as the likelihood of an effect is reduced. The limited spatial extend 

of the impact during installation and decommissioning also results in a down-

grading compared to the period of operation.

Duing the period of operation a habituation of birds to the wind farm may occur 

on a long time scale (see Section 6.4.2). If this can be expected the likelihood of 

occurrence of an effect is down-graded as the likelihood of habitat loss and dis-

placement decreases. A down-grade due to habituation is only performed if like-

lihood is assessed to be high according to the selectivity in a first assessment. If 

selectivity indicates a medium or low the likelihood of occurrence this rating is 

not down-graded following a precautionary principle.



114Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Table 30: Definition of the parameter “Likelihood of occurrence” of displacement accord-

ing to sensitivity and the relative use of the impact zone in relation to study ar-

ea

Behaviour

Selectivity; birds within 
impact zone in relation to 
study area

Strong avoi-
dance

Moderate avo-
idandce

Neu-
tral/Attraction

High: positive selectivity of 
area; higher number than 
expected

High High Low

Medium: relative bird num-
bers similar to total study 
area; no selectivity

High Medium Low

Low: negative selectivity of 
area (limited use); lower 
number than expected

Low Low Low

6.2.4 Persistance

The persistence of the impact gives a temporal scale of how long the pressure is 

present. There are three categories defined:

 Permanent: impact lasts for more than 5 years;

 Temporary: impact lasts for a period of 1 to 5 years; and

 Short-term: impact lasts for a period of less than one year

6.2.5 Assessment method in collisions

The assessment of collisions is not based on the NIRAS guidance as the ap-

plicabitlity of impact criteria is limited in case of collisions. For example, the de-

gree of disturbance would always be high, as a collision means the death of a 

bird. If other criteria are also rated as high (e.g. international importance), major 

impacts could result from this assessment method even when few individuals 

would collide per year and actually no severe impact can be expected. There-

fore, the assessment of collisions is based directly on the results of collision 

modeling. The assessment is completed by expert judgment taking into account 

the number of colliding birds in relation to reference populations. The magnitude 

of impact of collisions can only be judged if the number of collisions is compared 

to a reference population. For this purpose the following approach is used. 

The rating of collisions is based on effects of additional mortality on the popula-

tion level. The concept of the Potential Biological Removal (PBR) is based on the 

question at what impact (number of victims, increased mortality) is an effect on 

the population unacceptable large. According to Dillingham & Fletscher (2008)

PBR is defined as: 
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PBR=0.5*Rmax*Nmin*fr, 

Where Rmax=annual recruitment, Nmin=minimum population size (conservative 

estimate) and fr=recovery factor.

The recovery factor is reflecting the population trend: in a decreasing population 

additional mortality has much higher effects than in increasing populations and a 

removal of a much lower number of birds would cause adverse impacts. The 

recovery factor is defined as 0.1=decreasing population, 0.5=stable population, 

1=increasing population. 

The removal can also be expressed in terms of percentage of population. In 

order to gain information about the relationship between removal in terms of 

number of birds and % of population, data analysed by Poot et al. (2011) are 

presented for relevant species (Table 31). 

Table 31: PBR (Potential Biological Removal) in number of individuals and in % of popu-

lation for different population trends (rf); data from Poot et al. (2011)

Explanation: rf – population trend: 0.1= decreasing, 0.5=stable, 1=increasing
population trends: BirdLife International (2004)

For most species the overall European trend is stable or increasing (BirdLife 

International 2004) suggesting the use of an rf-value of 0.5 or 1. Taking 0.5 as rf-

value, the removal rate would be > 2% of population in all species. Using a pre-

cautionary approach and defining rf=0.1 as given factor, a value of 0.5% of the 

population can be applied as lower limit. If additional mortality exceeds 0.5% of 

the reference population a negative impact can be expected. 

For the impact assessment of collision the following levels are defined:

 Major: mortality due to collisions ≥0.5% of the biogeographical reference 

population;

Min. pop. size European trend

rf=0.1 rf=0.5 rf=1 rf=0.1 rf=0.5 rf=1 overall status

Red-throated Diver 55,900 700 3,400 6,900 1.3 6.1 12.3 stable

Northern Gannet 167,300 1,000 5,200 10,400 0.6 3.1 6.2 large increase

Common Scoter 640,000 6,600 33,000 66,000 1.0 5.2 10.3 stable

Great Black-backed Gull 130,900 1,000 4,900 9,800 0.8 3.7 7.5 large increase

Herring Gull 50,000 200 1,200 2,400 0.4 2,4 4,8 moderate increase

Lesser Black-backed Gull 89,900 600 2,800 5,600 0.7 3.1 6.2 large increase

Little Gull 28,200 300 1,600 3,200 1.1 5.7 11.3 moderate increase

Common Gull 472,800 4,100 20,600 41,200 0.9 4.4 8.7 unknown

Black-legged Kittiwake 281,600 1,300 6,700 13,500 0.5 2.4 4.8 decrease

Sandwich Tern 16,700 100 600 1,300 0.6 3.6 7.8 small decline

Common Tern 17,000 100 700 1,400 0.6 4.1 8.2 stable

Common Guillemot 504,200 2,700 13,700 27,400 0.5 2.7 5.4 large increase

Razorbill 110,800 600 2,900 5,800 0.5 2.6 5.2 unknown

number of removal % population removal
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 Moderate: ≥0.1% and < 0.5% of biogeographic population; 

 Minor: ≥0.01% and < 0.1% of biogeographic population; and 

 Negligible/No impact: < 0.01% of biogeographic population.

A modification is possible according to expert judgment based on the conserva-

tion status of the species.

6.3 Project pressures and impacts on resting birds

The following section describes relevant project pressures causing impacts on 

resting birds. The description is based on available documentation from existing 

wind farm projects, especially from comparisons of pre- and post-installation data 

in terms of impacts during operation. The effects during the period of decommis-

sioning are comparable to the effects during installation and therefore described 

together in the following section.

6.3.1 Impacts during installation/decommissioning

The installation activities are anticipated to take place over a period of 1-2 years. 

The following potential pressures are considered:

 Displacement;

 Habitat loss / change; and

 Collisions.

Disturbance / displacement

The disturbance impacts are mainly caused by vessel traffic; in addition to the 

vessels required for installation of the turbines, guard vessels, traffic control and 

material transportation carriers from harbours will also be present within the de-

velopment area and the surrounding. Transportation of staff and material to in-

stallation vessels by helicopter is also likely to be commonplace and flight activity 

may cause disturbance to resting birds. Visual disturbance, noise emissions 

during pile driving, vibrations and light emissions are also considered. Through-

out the installation period the number of turbines increases. Although they are 

not yet in operation (i.e. rotor blades are still) they are man-made, artificial struc-

tures with the potential for disturbance effects on sensitive species. 

Compared to large scale offshore wind farms in operation, the disturbance ef-

fects of installation activities generally take place over a smaller spatial scale. 

The magnitude of disturbance depends on the presence of birds during the peri-
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od of installation. As the number of birds at resting sites shows strong seasonal 

fluctuations the timing of installation activities is essential with respect to disturb-

ance of birds. Within the Vesterhav Syd site, species most sensitive for disturb-

ance (divers, scoters and auks) are most numerous during the winter months 

and in spring (from November to April). Therefore, disturbance and habitat dis-

placement is most significant during the winter and spring period. 

In addition to the defined population of affected birds, species specific behaviour 

is important. Birds may either be attracted to vessels as they expect a food 

source (e.g. gulls following fishing vessels) or they show a negative response 

and flush from approaching vessels. Thereby, species show different flushing 

distances according to their sensitivity to disturbance. Especially during the peri-

od of moult when birds are not able to fly, the sensitivity of waterbirds against 

vessel is expected to be particularly high. A species specific sensitivity analysis 

is presented in Section 6.4.

Habitat loss / change

The installation activities include work on the seabed. The preparation of seabed, 

sediment removal and deposition and cable laying activities will effect food avail-

ability for resting birds by destroying local prey items (e.g. loss of habitat). In-

creased water turbidity and sedimentation may cause effects surrounding the 

installation site causing a change in habitat. During decommissioning cables will 

probably be covered by rock-dumping (see Section 3.5). 

Collisions

Resting birds may potentially collide with installation vessels. However, as the 

probability of such an incident is extremely low, the impact of collision during the 

period of installation is regarded as Negligible and not further considered for 

impact assessment.

6.3.2 Impacts during operation

Disturbance / displacement

Wind farms are man-made vertical structures which may impact bird species 

through disturbance and displacement. Compared to installation, the effect dur-

ing operation occurs over a larger geographical and temporal scale. Besides the 

simple presence of a turbine, the movement of rotor blades, the emission of 

noise and light contribute to the disturbance effects on birds. Similar to the situa-

tion during installation, species-specific differences in sensitivity to wind farms in 

operation are considered (described in Section 6.4). In addition to the wind farm 
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structures, vessel and helicopter traffic for the maintenance of the wind farm may 

cause disturbance to resting birds.

Habitat loss / change

Habitat loss for resting birds may take place as a result of the presence of foun-

dations and scour protection around the foundation covering the seabed (habitat 

loss). Further, indirect effects by changes in habitat and food availability has the 

potential to affect birds. If the area cannot be used by sensitive species due to 

displacement a changed food situation may negatively effect birds. Besides 

these negative impacts, there is also potential for positive impacts to occur. For 

example, foundations and scour protection provide hard substrate and potential 

new habitat for benthic communities which may attract birds. Reduced fishing 

activities in the wind farm area may positively affect fish stock and thus, birds 

preying on fish.

Collision

During the resting period birds may fluctuate between sites within the entire rest-

ing area or change sites between day and night. This behaviour depends on site-

specific situations and therefore occurs in varying intensities. During these flights 

birds may collide with wind turbines causing mortality.

6.4 Sensitivity analysis

Different bird species (or groups of species) react in different ways to the de-

scribed project pressures. This species-specific sensitivity is essential for the 

assessment of impacts on resting birds. Therefore, the following sensitivity anal-

ysis is a major step in order to determine the “degree of disturbance” in the pro-

cess of impact assessment (see Section 0). 

If a species shows a strong negative response to a given pressure (e.g. high 

flushing distance against vessels during installation or avoidance distance 

against wind farm) it is ranked to be of higher sensitivity compared to a species 

with less intense response. The ranking is based on information from literature or 

is subject to expert judgment. 

Effects of vessels (causing disturbance mainly during installa-

tion/decommissioning) and wind farms in operation are supposed to be compa-

rable when species specific reactions are considered (e.g. divers avoid the vicini-

ty of both vessels and offshore wind farms). Therefore, the sensitivity analysis is 

performed as a general analysis for both periods. 
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6.4.1 Habitat loss / change

Habitat loss implies that a particular area is destroyed or not accessible prevent-

ing birds from using it for foraging. Therefore, all species are sensitive to loss of 

habitat, but the impact of habitat loss is usually very small scale (scour protec-

tion, location of vessels). 

The most important issues with respect to habitat loss / change are indirect im-

pacts resulting from changes in food resources. A reduced availability of benthic 

communities and fish may have a negative impact on waterbirds. There are sev-

eral examples of food reductions caused by human activities with strongly nega-

tive effects on seabirds. Overfishing of mussels and cockles in the Wadden Sea 

in the early 1990s led to a mass starvation of Common eider (Camphuysen et al. 

2002) and intensive commercial fisheries caused starvation and reduced fitness 

in seabirds (Tasker 2000). Whereas these are long-term and large scaled im-

pacts (overfishing), seabirds are generally known to have a certain degree of 

plasticity in prey selection allowing them to exploit species that are most abun-

dant. For example, Common Scoters forage on a wide range of bivalves and are 

able to exploit new food resources when environmental conditions change 

(Leonhard & Skov 2012). 

The foundations of turbines provide new hard substrate creating new benthic 

communities and attracting fish. The profit for most seabirds may be low, as 

most diving species who could have access to this new food resource show a 

high avoidance of wind farm areas. However, recent studies show that Common 

Scoter are seen within the wind farm Horns Rev 2 and also Common Eider have 

been reported to forage on artificial reefs at the basis of offshore wind turbines 

(Lindeboom et al. 2011). Cormorants are supposed to benefit from this habitat 

change as they show no avoidance of wind farms. They are reported to occur 

inside of wind farms exploiting the additional food resource and using structures 

above sea level for resting (Petersen et al. 2006a, Lindeboom et al. 2011).

6.4.2 Disturbance

The response of waterbirds to vessel traffic is different between species. Some 

species may be attracted by the vessels (expecting extra food) others avoid ves-

sels and flush away at a certain distance. Studies on the response of waterbirds 

to shipping showed highest response values for divers and Common/Velvet Sco-

ter (both 1-2 km), whereas the flushing distance of auks (Razorbill, Common 

Guillemot, Black Guillemot) was estimated at maximum 500 m (Bellebaum et al. 

2006, Schwemmer et al. 2011). The behaviour may show a high degree of varia-

tion depending on e.g. status of moult (high sensitivity during moult), flock size 

(high sensitivity in large flocks, Schwemmer et al. 2011) and hunting pressure 

(high fleeing distances in hunted species (e.g. Laursen et al. 2005). In order to 
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account for species-specific effects Furness et al. (2013) developed a ranking on 

how strongly birds are effected by disturbances. This ranking is based on bird’s 

reaction to ships and helicopters and their habitat flexibility and was also devel-

oped in order to be transferred to offshore wind farms. Divers achieved the high-

est index value. Other species with high values are Common and Velvet Scoter, 

Common Eider, Common Guillemot and Razorbill. Lower values obtained all gull 

species and the Northern Gannet.

Gulls and terns are often associated with vessels and their sensitivities to dis-

turbance are often regarded as low (Garthe & Hüppop 2004, Mendel et al. 2008, 

Furness et al. 2013). Therefore, during the period of installation of the wind farm 

the sensitivity of these species is assessed to be low. This assessment also 

includes all gull species recorded in the Vesterhav Nord study area: Little Gull 

(Petersen et al. 2006 in Horns Rev 1), Herring Gull (Petersen et al. 2006 in 

Nysted, Horns Rev 1, Gill et al. 2008 in Kentish Flats), Great Black-backed Gull 

(Gill et al. 2008 in Kentish Flats) and Kittiwake (PMSS 2007 in North Hoyle). 

Whereas in British wind farms both Sandwich and Common terns showed no 

avoidance (PMSS 2007, Gill et al. 2008), Petersen et al. (2006a) found indica-

tions of moderate avoidance in Horns Rev 1.

For the period of operation there are species specific data on disturbance availa-

ble from existing wind farms. In the following sections, the available information 

on relevant species from different studies is presented. 

Divers

Divers are ranked as species with the highest sensitivity index in the context of 

disturbance effects from wind farms (index value: 32, Furness et al. 2013). In the 

Horns Rev 1 and Nysted wind farms divers showed a complete displacement 

and no birds were found inside of the wind farm (Petersen et al. 2006a). In Horns 

Rev 1 avoidance effects occurred up to 2 km around the wind farm, whereas in 

Nysted the nearest distance was 1.6 km. In a recent analysis on avoidance be-

haviour at Horns Rev 2 wind farm Petersen et al. (2014a) found reductions in 

diver numbers up to a distance of 5-6 km. The total numbers of divers in the 

study area remained constant and the spatial distribution shifted mainly to the 

west side of the wind farm. In the British wind farms Thanet and Kentish Flats,

the avoidance of divers was not complete and indications of habituation were 

found (Percival 2009, 2013). At Thanet, diver numbers were reduced by 73% 

and by 80% at Kentish Flats (60% reduction in a buffer zone from 0 to 500 m and 

20% reduction at 500 to 1,000 m distance around the wind farm). These British 

studies cover a time period of up to ten years (Kentish flats) and may indicate 

that over a long time span a habituation of divers to wind farms may occur. Data 

from Egmont van Zee wind farm in the Netherlands also found divers to be pre-

sent inside of the wind farm (Leopold et al. 2011). In five of eight surveys there 
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was no significant difference in diver densities comparing inside and outside the 

wind farm. 

The species determination of divers during aerial surveys is difficult and birds are 

usually classified as “unidentified divers”. During the surveys in the Vesterhav 

Syd study area 18% of all divers were identified as Red-throated Divers. Based 

on the results from the ship surveys in 1999 at Horns Rev 1, 78% of the identi-

fied divers were Red-throated and 22% Black-throated Divers (Christensen et al. 

2006). Hence, it can be assumed that the majority of divers in Vesterhav Syd

area were also Red-throated Divers. 

Common Scoter/Velvet Scoter

Common Scoter is a species with a high sensitivity against wind farms (accord-

ing to sensitivity index rank 24; Furness et al. 2013). Comparing densities in the 

Horns Rev 1 wind farm before and after installation an avoidance of the wind 

farm was documented (Petersen et al. 2006a). However, recent surveys in Horns 

Rev 2 wind farm found Common Scoters inside of the wind farm indicating a 

habituation of part of the present birds to the new situation (Petersen & Fox 

2007). The (partial) avoidance effects on Common Scoter in Horns Rev 2 wind 

farm lasted up to a distance of up to 2-3 km (Skov et al. 2012, Petersen et al. 

2014a). Compared to the pre-installation period high density areas shifted in 

areas of greater water depths which could additionally result in higher energy 

demand during foraging (Petersen et al. 2014b). In the British wind farm North 

Hoyle also indications of habituation was found in Common Scoters (PMSS 

2007). Data on Velvet Scoters are less abundant but as behaviour against ship-

ping is similar between Common and Velvet Scoter the sensitivity of Velvet Sco-

ter is assessed to be similar with regard to wind farms.

Northern Gannet

Northern Gannets are ranked as insensitive with respect to wind farms (Furness 

et al. 2013). This is mainly a result of Northern Gannets following fishing vessels 

for extra food. In fact, studies on wind farms report either partial or complete 

avoidance (Petersen et al. 2006a, Krijgsveld et al. 2011, Leopold et al. 2012) or 

indications of no avoidance (PMSS 2007). In the first German wind farm “Alpha 

ventus” Northern Gannets avoided the wind farm area (Aumüller et al. 2013). 

Auks

With a vulnerability index value of 14 Common Guillemots and Razorbills lie 

below the threshold value of 15 which is allocated to species in focus for concern 

with regard to displacement (Black Guillemot: ranking 16; Furness et al. 2013). In 

the Horns Rev wind farms selectivity indices suggested Razorbills and Common 

Guillemots to avoid the wind farm area, but results were not significant. Also in 

the Egmont van Zee wind farms results were not clear with some surveys show-

ing avoidance in others not (two of 11 surveys significant avoidance; Leopold et 
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al. 2011). Overall, in most studies there were partial avoidance or indications of 

avoidance, but not as expressed as in divers or scoters. 

Gulls and terns

Present studies indicate no avoidance behaviour of gulls and terns with respect 

to wind farms. This was observed in the wind farms Horns Rev 1 and Nysted 

(Petersen et al. 2006a) as well as in British wind farms Kentish Flats and North 

Hoyle (PMSS 2007, Gill et al. 2008). Only the species group of Arctic/Common 

Tern showed indications of moderate avoidance (Petersen et al. 2006a).

Cormorants

Cormorants have been reported to be attracted by wind farms (Leopold et al. 

2012) or showed at least no avoidance behaviour (Petersen et al. 2006a, Leo-

pold et al. 2012). Cormorants benefit from offshore wind farms as the can use 

overwater structures for resting and take advantage of probably increasing fish 

stock due to reduced fishing activity or the influence of additional hard substrate 

habitats on turbine foundation. 

Summarising the results on disturbance, a pattern can be derived indicating spe-

cies with offshore habitats showing stronger reactions to wind farms than species 

with more coastal habitats. 

6.4.3 Collision

Resting birds may collide with wind turbines when fluctuating between resting 

sites. The risk of collision depends on a variety of factors including the behaviour 

of the bird (especially flight altitude), turbine characteristics (e.g. diameter of rotor 

blade) and environmental conditions (e.g. wind speed, direction and visibility). 

The collision sensitivity of a bird species depends on the probability of encoun-

tering a turbine and is thus closely linked to bird’s avoidance behaviour. Collision 

risk is low in species with high avoidance behaviour. Further, these species 

(mainly divers, scoters, auks) usually fly at very low altitude, often below rotor 

swept area (Cook et al. 2012, Furness et al. 2013, Johnston et al. 2014). Gulls, 

terns and cormorants enter wind farm areas and also frequently use altitudes 

that overlap with rotor heights. Therefore, these groups of birds show a higher 

risk of collision. Northern Gannets also show an overlap of flight altitude with 

rotor swept area (Johnston et al. 2014), but they are known to show avoidance 

against wind farms (see Section 6.4.2). Apart from these basic assumptions, the 

occurrence of birds within wind farm and flight altitude may be strongly influ-

enced by weather conditions. Poor visibility may let sensitive species come close 

to wind farms and tailwind increases flight altitude (Krüger & Garthe 2001). 
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The probability of collisions of birds with vessels (relevant during installation) can 

be regarded as low and is not further considered in impact assessment of resting 

birds.

6.4.4 Conclusions from sensitivity analyses for impact assessment

According to the sensitivity analysis of resting birds a negative impact with re-

spect to displacement is expected mainly in those species that are sensitive to 

disturbance (divers, Common Scoters and auks). With respect to collisions gulls 

are most sensitive as they enter the wind farm and frequently use flight altitudes 

overlapping with the risk area of rotor blades.



124Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

7 IMPACT ASSESSMENT DURING INSTALLATION

7.1 Habitat loss / change

7.1.1 Degree of disturbance

Installation activities cause a habitat loss as the potential feeding area is covered 

by vessels or parts of turbines in construction. Whereas habitat loss is spatially 

restricted to the site of construction (footprint of working activities) the indirect 

effects of habitat change may influence the availability of prey species stronger 

and at a larger spatial scale. 

Effects of installation on the feeding habitat during construction arise from sus-

pension of material due to construction activities and from sediment spill deposi-

tion. Seabed preparation will for installation of foundations will result in a minor 

increase in sediment concentrations of less than 5mg/l in most parts of the OWF 

with short periods with concentrations up to 10mg/l (COWI A/S 2014). Outside 

the offshore wind farm less than 2mg/l is predicted at all times. Jetting of cables 

is expected to cause larger sediment spill volumes and effect wider areas than 

excavation at foundations. The natural variations in sediment concentrations 

(e.g. caused by large waves) are of the same order of magnitude or larger than 

the concentrations of spilled sediment during dredging or jetting operations. The 

deposition of sediment will be highest in the cable corridors (max. 2 kg/m²) and 

up to 200g/m² in the OWF and its near surrounding. The predicted sedimentation 

values are very small and will be expected to result in local seabed accretion in 

the order of only a few millimetres.

In birds foraging on a large variety of prey species or covering large areas during 

feeding without being bound to particular sited there is no impact of installation 

activity expected and the degree of disturbance is rated as Negligible. Gulls and 

Northern Gannets are allocated to this group (high flexibility index in habitat 

use, Furness et al. 2013). A rating to a Low degree of disturbance due to a very 

high proportion of birds using the area (by definition >1%, Table 26) is not valid 

as proportions of all gull species and Northern Gannets within the impact zone of 

the development area are far below a proportion of 1% of the biogeographical 

population (Table 32). Even including not identified gulls would not cause per-

centages close to the threshold value of 1%.



125Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Table 32: Maximum number of Northern Gannets and gulls in the impact zone of 500m 

as numbers and percentage of biogeographical population.

Species Max. number in 

500m impact 

zone

Birds within 500 m impact 

zone in % of biogeographical

population

Northern Gannets 6 0.001

Little Gull 0 0.000

Common Gull 74 0.005

Lesser Black-backed Gull 8 0.002

Herring Gull 40 0.002

Great Black-backed Gull 3 0.001

Black-legged Kittiwake 7 <0.001

For these species the impact assessment method is not further used (as defined 

in Section 0) and the magnitude of impact is rated as Negligible.

Those species with possible impacts have to be divided into birds preying on fish 

(piscivorous birds such as divers, auks) and those preying on benthos organisms 

(e.g. benthivorous seaducks). 

For the fish communities minor impacts are predicted for noise emission during 

installation of turbines and for suspension and sedimentation during the period of 

cable laying (NIRAS 2015b). Increased suspension is expected to be of minor 

duration and lies within the normal range of variation. Sedimentation during cable 

laying is expected to be of a magnitude of 1-2 mm/m² close to cable corridors 

and up to 0.2mm/m² within the development area. Fish species with benthic egg 

laying (such as herring or sand eel which are supposed to belong to main prey 

species for auks and divers) are supposed not to use the dynamic area between 

wind farm and coastline. It is concluded that expected sedimentation is low in 

general and impacts on fish communities negligible. Therefore, only minor 

changes in food availability in birds preying on fish is expected due to installation 

activities. Further, the distribution of piscivorous species is generally flexible 

according to hydrographic and tidal conditions and not bound to locally restricted 

sites. Increased water turbidity due to installation activities could negatively affect 

fishing ability of divers and auks. However, both divers and auks are common in 

tidal areas with partially high water turbidity and the impact of fishing ability is 

regarded to be low. 

Divers are thought to show a low flexibility in habitat use (Furness et al. 2013).

The spatial distribution of divers depends to a high degree on hydrographic cur-

rent (Skov & Prins 2001) and on the occurrence of fish prey species and is there-
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fore less confined to particular sites compared to e.g. Common Socter (depend 

on sessile benthos organisms). This is also reflected by the survey data: where-

as in divers there was a high variability in the spatial distribution (Figure 14) 

Common Scoter were found as very similar sites in any survey (Figure 25). 

Therefore, a differentiation in the flexibility in food choice between divers and 

scoters is justified and the flexibility in divers is rated as Medium. As outlined in 

Section 8.2.1 on displacement during operation, 0.071% of the biogeographical 

populations will be affected by habitat change (rated as Medium). Divers were 

present in the area of the cable corridors but at none of the two corridors (see 

Figure 2) concentrations of divers were found (Figure 13). As only 2 km between 

the impact zone and landfall are left (and therefore, most divers are considered 

in the assessment) and diver densities were low in this area, the contribution of 

cable corridors to the number of affected birds is assessed to be low. 

A medium flexibility in food choice in combination with a medium number of af-

fected birds leads to a Medium degree of disturbance for habitat loss / change. 

As habitat change affects a larger area than habitat loss (only direct footprint of 

activities of vessels) effects of habitat change are rated higher than habitat loss 

and presented as impact for the combined parameter habitat loss / change.

Auks are assessed to show a medium to low flexibility in habitat use (Furness et 

al. 2013). Similar to divers, the spatial distribution depends to a high degree on 

the occurrence of fish prey species and is therefore less confined to particular 

sites compared to e.g. Common Scoter (depend on sessile benthos organisms). 

The flexibility in food choice is therefore rated as Medium. As outlined in Section 

8.2.1 on displacement during operation 0.006% of the biogeographical popula-

tions will be affected by habitat change (rated as Low). Auks were not found 

between the development area and the coastline (Figure 58) and therefore, the 

installation activities related to the cable laying along the two cable corridors do 

not affect auks.

A medium flexibility in food choice in combination with a low number of affected 

birds leads to a Low degree of disturbance for habitat loss / change.

In the benthivorous species Common Scoter the habitat loss and the change in 

habitat due to installation activities can potentially negatively affect food availabil-

ity. The very strong selectivity of water depths presumably due to the availability

of suitable food resources in this area confirms the suggestion that Common

Scoter are ranked to show a low fexibility in habitat use (Furness et al. 2013). 

The fexibility in food choice is therefore rated as low. Common Scoter showed 

only low densities in the area of the cable corridors (mainly along the northern 

corridor; Figure 24; see Figure 2 for position of cable corridors). The calculated 
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number of affected birds is based on a 2 km impact zone around the turbines 

and only about 2 km between impact zone and landfall are left. As the densities 

of Common Scoter were low in this area and the additional area to be considered 

for cable corridor is small, the contribution of cable corridor to the number of 

affected birds is assessed to be low.

A medium number of birds affected (0.123% of biogeographical population) and 

low felxibility in food choice results in a Medium degree of disturbance.

Furness et al. (2013) assess the Velvet Scoter to be more flexible in habitat use 

compared to Common Scoter. Velvet Scoter are regarded to utilise a greater 

variety of prey species as they tend to forage closer to coastlines than Common 

Scoter (often rocky and stony substrates with diverse food; Fox 2003). The flexi-

bility in food choice is therefore rated as Medium. Velvet Scoter were not found 

in the area of cable corridors (Figure 30).

The number of birds affected represents 0.013% of biogeographical population

(see Section 8.2.1) and is rated as Low. A combination of a Medium flexibility in 

food choice and a Low number of affected birds results in a Low degree of dis-

turbance for habitat loss / habitat change in the Velvet Scoter.

7.1.2 Importance

The criteria ”Importance” is judged on the same basis for the period of installa-

tion and operation. As the period of operation is supposed to cause higher and 

longer lasting effects the assessment of Importance is described in detail in Sec-

tion 8.2.2. In the following only the results of this assessment are presented for 

the relevant species.

In divers, Common Scoter, Velvet Scoter and auks degrees of disturbances 

higher than negligible were found. The Importance of the area for these species 

are presented in the following:

Divers: National/regional

Common Scoter: Local

Velvet Scoter: Local

Auks: Local
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7.1.3 Likelihood of occurrence

The criteria ”Likelihood of occurrence” is judged on the same basis for the period 

of installation and operation. As the period of operation is supposed to cause 

higher and longer lasting effects the assessment of Importance is described in 

detail in Section 8.2.3. Effects of habituation are not considered during the instal-

lation period due to the short duration of the impact. However, a down-grading 

for the period of installation is performed due to the smaller spatial extend of the 

effect compared to the period of operation. Referred to the number of birds within 

the impact zone not all individuals are affected (birds outside of the installation 

site) and the likelihood of occurrence of habitat loss is therefore down-graded. 

Following a precautionary principle the down-grading is only performed if first 

assessment was High. The results of this assessment are presented for the rele-

vant species.

Divers: Medium (habituation not considered for installation 

period, but down-grading from High due to limited 

spatial scale during installation)

Common Scoter: Medium (habituation not considered, but down-

grading from High due to limited spatial scale dur-

ing installation)

Velvet Scoter: Medium (habituation not considered, but down-

grading from High due to limited spatial scale dur-

ing installation)

Auks: Low

7.1.4 Persistence

The total installation period starts with trenching and installation of cables and 

end with the installation of last turbine. This procedure is expected to last for 

period of approximately 1.5 years (Energinet.dk 2015). The habitat loss / habitat 

change affects the particular area of installation activities. The remaining regions 

of the development area are still available for resting birds. The site of construc-

tion moves with ongoing time of installation within the development area and an 

installation site is occupied by vessels or construction device for less than one 

year. Therefore, the persistence of habitat loss / habitat change is rated as 

Short-term (0-1 year). For example, Common Scoter that concentrate in the 

north eastern part of the development area will not be affected by habitat loss 

during construction activities in the south western part of the development area

in a distance of more than 10 km. 
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In Table 33 the results of the impact assessment habitat loss / habitat change is 

summarised. Minor impacts are expected for divers. In all species the magni-

tude of impact is rated as Negligible / neutral / no impact.

Table 33: Impact assessment on “habitat loss/change” during the period of installation

Parame-

ter;

Species

Degree of 

disturb-

ance *

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of 

impact

Divers Medium Nation-

al/regional

Medium Short-

term

Minor

Northern 

Gannet

Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

Common 

Scoter 

Medium Local Medium Short-

term

Negligi-

ble/neutral/no 

impact

Velvet 

Scoter

Low Local Medium Short-

term

Negligi-

ble/neutral/no 

impact

Auks Low Local Low Short-

term

Negligi-

ble/neutral/no 

impact

Gulls Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

* If Degree of disturbance is Negligible further criteria are not rated as Magnitude of impact is always 
Negligible

7.2 Displacement

Installation activities associated with the installation of Vesterhav Syd offshore 

wind farm and the deployment of subsea cables are related to the presence of 

vessels (installation vessels, dredger, guard vessels) as well as to helicopter 

flights. With regard to birds which are sensitive to this kind of disturbance, these 

activities will result in displacement from the installation sites. Although the instal-

lation activities are restricted to a smaller area within the site (e.g. pile driving, 

mounting of rotor blades, laying the subsea cable etc.), the installation overall will 

have a total development footprint of approximately 60 km². By definition, the 

worst case scenario of impacts during installation is based on the same refer-

ence area as that during operation (wind farm development area and species 

specific buffer zones). As the parameters ”degree of disturbance”, ”importance” 

and ”likelihood” are derived from bird numbers in relation to the development
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area and study area, the rating of the impact ”displacement” is the same for the 

periods of installation and operation. 

Displacement effects are expected to be higher during operation than during 

installation due to the larger extent of the footprint of disturbance from an opera-

tional wind farm than from local installation activities. Presumably, this assump-

tion is also true taking into account a possible habituation to some degree in 

particular species. Therefore, the explanations of ratings of the parameter ”de-

gree of disturbance” and ”importance” are placed in the section on the impact 

assessment on resting birds during operation (Section 8.2). The likelihood of 

occurrence is modified for different reasons (operation: habituation, installation: 

spatial extend) and listed in the following.

7.2.1 Degree of disturbance

The explanation of the degree of disturbance for displacement is presented in 

Section 8.2.1. The ratings are as follows:

Divers: Medium

Northern Gannet: Low

Common Scoter: Medium

Velvet Scoter: Low

Auks: Low

Gulls: Negligible

7.2.2 Importance

In divers, Northern Gannet, scoters and auks degrees of disturbances higher 

than negligible were found. The Importance of the area for these species are 

presented in the following (for explanations see Section: 8.2.2):

Divers: National/regional

Northern Gannet: Not important

Common Scoter: Local

Velvet Scoter: Local

Auks: Local



131Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

7.2.3 Likelihood of occurrence

The down-grading in the likelihood of occurrence due to habituation in the period 

of operation is not applied for the period of installation, but a down-grading is 

performed due to the small scale of disturbance in comparison with operation 

period. A down-grading is only performed if first rating of the likelihood of occur-

rence was High.

The rating of the likelihood of occurrence is as follows:

Divers: Medium (habituation not considered, but down-

grading from High due to limited spatial scale dur-

ing installation)

Northern Gannet: Medium

Common Scoter: Medium (habituation not considered, but down-

grading from High due to limited spatial scale dur-

ing installation)

Velvet Scoter: Medium (habituation not considered, but down-

grading due to limited spatial scale during installa-

tion)

Auks: Low

7.2.4 Persistence

The temporal extend of displacement during construction is the same as de-

scribed for habitat loss / habitat change in Section 7.1.4. As installation sites 

move with ongoing time of installation within the development area and an instal-

lation site is occupied by vessels or construction device for less than one year

displacement from a particular site is also supposed to last for less than one 

year. Therefore, the persistence of displacement is rated as Short-term (0-1 

year). 

In Table 34 the results of the impact assessment for displacement during instal-

lation is summarised for different species. In divers the magnitude of impact is 

rated as Minor. In all other species following the combination of the rating of 

categories the magnitude of impact is rated as Negligible/neutral/no impact.
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Table 34: Impact assessment on the pressure “displacement” during the period of instal-

lation

Parame-

ter;

Species

Degree of 

disturb-

ance*

Importance Likelihood of 

occurrence*

Persis-

tence

Magnitude of 

impact

Divers Medium Nation-

al/regional

Medium Short 

term

Minor

Northern 

Gannet

Low Not important Medium Short 

term

Negligi-

ble/neutral/no 

impact

Common 

Scoter 

Medium Local Medium Short 

term

Negligi-

ble/neutral/no 

impact

Velvet 

Scoter

Low Local Medium Short 

term

Negligi-

ble/neutral/no 

impact

Auks Low Local Low Short 

term

Negligi-

ble/neutral/no 

impact

Gulls Negligible Not rated Not rated Not 

rated

Negligi-

ble/neutral/no 

impact

* If Degree of disturbance is Negligible further criteria are not rated as Magnitude of impact is always 
Negligible

7.3 Collisions

During the period of installation vessels or installation cranes are potential colli-

sion hazards to flying birds. However, the probability of collisions with construc-

tion vessels can be regarded as very low or negligible. Bad weather conditions 

with low visibility could increase the risk of collisions, but most parts of construc-

tion activities depend on favourable weather conditions minimizing the likelihood 

of collisions. The impacts of construction vessels are limited to a small area dur-

ing a limited time period and the number of collisions is assessed to be low. 

Therefore, detailed assessment of the impact of collisions with vessels is not 

performed and the Magnitude of impact is rated as Negligible/Neutral/No im-

pact. 
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7.4 Total impacts

A Minor magnitude of impact was assessed for divers in the period of installation 

for both habitat loss / habitat change and displacement. In other species the 

impacts during installation are predicted to be Negligible.

Table 35: Summary of impact on resting birds during installation

Parame-

ter

Species

Degree of 

disturb-

ance* 

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of 

impact

Habitat 

loss / 

change

Divers Medium Nation-

al/regional

Medium Short-

term

Minor

Northern 

Gannet

Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

Common 

Scoter 

Medium Local Medium Short-

term

Negligi-

ble/neutral/no 

impact

Velvet 

Scoter

Low Local Medium Short-

term

Negligi-

ble/neutral/no 

impact

Auks Low Local Low Short-

term

Negligi-

ble/neutral/no 

impact

Gulls Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

Displace-

place-

ment

Divers Medium Nation-

al/regional

Medium Short 

term

Minor

Northern 

Gannet

Low Not important Medium Short 

term

Negligi-

ble/neutral/no

impact

Common Medium Local Medium Short Negligi-

ble/neutral/no 



134Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Parame-

ter

Species

Degree of 

disturb-

ance* 

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of 

impact

Scoter term impact

Velvet 

Scoter

Low Local Medium Short 

term

Negligi-

ble/neutral/no 

impact

Auks Low Local Low Short 

term

Negligi-

ble/neutral/no 

impact

Gulls Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

Collisions

All species Different system for assessment used Negligi-

ble/neutral/no 

impact

*If Degree of disturbance is Negligible further criteria are not rated as Magnitude of impact is always 
Negligible
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8 IMPACT ASSESSMENT DURING OPERATION

8.1 Habitat loss / change

8.1.1 Degree of disturbance

Divers and auks

For divers and auks the reduction in seabed area is regarded to be not relevant 

in terms of habitat loss due to the low area covered. The footprints of the tur-

bines and scour protection are not anticipated to affect the availability of fish. For 

the assessment of habitat change, it is anticipated that divers and auks have a 

medium flexibility in food choice (see Section 7.1.1 for further explanations).

For divers, a medium number of affected birds (between 0.05 and 0.5% of bio-

geographical population, see Section 8.2.1) and a medium flexibility in food 

choice result in a Medium degree of disturbance.

In auks, a low number of affected birds (between 0.05 and 0.001% of biogeo-

graphical population) and a medium flexibility in food choice results in a Low

degree of disturbance.

Common Scoter, Velvet Scoter

During operation, a loss in habitat for benthivorous species such as Common 

Scoter and Velvet Scoter is likely to occur due to foundations with scour protec-

tion covering the seabed around the turbine. The benthos fauna therefore cannot 

be exploited e.g. by mussel feeding sea ducks. In addition, a possible reduction 

in biomass of mussels in the wind farm due to reduction in flow velocity over the 

seabed (caused by the presence of foundations) could have impacts on birds. 

Assuming monopiles with scour protection to be the option with the highest cov-

erage of seabed (99,000 in 66 turbines with 3 MW; lower areas in other founda-

tions, Table 3), the maximum coverage would be 0.16% (3 MW) of the develop-

ment area (0.099 km² coverage of about 60 km², respectively). As Common Sco-

ter used only the north eastern part of the development area, the scour protec-

tion of only 16 turbines would affect the feeding area of this species, correspond-

ing to 0.04% of the development area. Judging the impact of habitat loss and

habitat change Common Scoter have to be regarded as a species with a low 

flexibility in habitat use and Velvet Scoter as species with medium flexibility (Fur-

ness et al. 2013) As the areas covered by scour protection cannot be used fur-

ther and birds rely on particular water depths with suitable food species the flexi-

bility in food choice as a criteria for assessing the habitat loss /habitat change is 

rated as low for the Common Scoter. Velvet Scoter feed on a higher variety of 

species and show less expressed prey selection than Common Scoter (Fox 

2003) and are therefore rated as Medium in flexibility in food choice.
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The rating of the degree of disturbance is presented in the following:

Common Scoter: A medium number of birds affected (0.123% of biogeograph-

ical population; see Section 8.2.1 on displacement for detailed calculations) 

combined with a low flexibility in food choice results in a Medium degree of dis-

turbance.

Velvet Scoter: A low number of birds affected (0.013% of biogeographical popu-

lation) combined with a medium flexibility in food choice results in a Low degree 

of disturbance.

Gulls and Northern Gannet

For species that continue to use the wind farm area as feeding place (e.g. gulls) 

or in species with large foraging areas (e.g. Northern Gannet) the flexibility in 

habitat use is ranked high (Furness et al. 2013). As the number of affected birds 

is below 1% of the biogeographical population in Northern Gannets and all gull 

species (see Table 32 in Section 7.1.1) the effects of habitat loss / change are 

regarded to be Negligible.

Artificial reef effects caused by foundations and scour protection lead to 

changes in benthos biodiversity and biomass in the vicinity of turbines as well as 

fish abundance (e.g. for species related to reefs, reduced fishing activities in and 

around wind farms, etc.). In contrast to negative effects (habitat loss as benthos 

fauna is destroyed) artificial reefs may have a positive effect increasing the food 

conditions for benthivorous and piscivorous species. As outlined in the sensitivity 

analysis (Section 6.4) Common Scoter showed habituation to the Horns Rev 3 

wind farm and birds were seen very close to the turbines. Additionally, divers 

were seen in British wind farms indicating the use of the area for foraging (see 

Section 6.4). However, it has to be considered that even if birds may habituate to 

the wind farm, densities of sensitive birds will most probably always be lower 

than in the situation before construction. Therefore, increasing food conditions 

are supposed not to have an overall positive effect on the populations. 

8.1.2 Importance

The criteria ”Importance” for habitat loss / change is equal to the assessment of 

displacement as presented in Section 8.2.2. The results of this assessment are 

presented for the relevant species where the degree of disturbance is at least 

Low.
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In divers, scoters and auks degrees of disturbances higher than negligible were 

found. The Importance of the area for these species are presented in the follow-

ing:

Divers: National/regional

Common Scoter: Local

Velvet Scoter: Local

Auks: Local

8.1.3 Likelihood of occurrence

The criteria ”Likelihood of occurrence” for habitat loss / change is equal to the 

assessment of displacement as presented in Section 8.2.3. If habituation is ex-

pected the degree of habitat loss / change is not total but the habitat can be used 

by those birds which still feed within the wind farm. This assumption leads to a 

down-grading of the initial assessment. The results of this assessment are pre-

sented for the relevant species.

Divers: Medium (habituation expected; down-grading from 

High) 

Common Scoter: Medium (habituation expected; down-grading from 

High)

Velvet Scoter: Medium (high probability of habituation; selectivity 

mainly based on use of buffer zones, see Section 

8.2.3)

Auks: Low

8.1.4 Persistence

The lifetime of the wind farm is expected to be around 25-30 years. Accordingly, 

the operation period will be longer than 5 years and the persistence of the pres-

sure disturbance is rated as Permanent.

In Table 33 the results of the impact assessment of the pressure habitat loss / 

change during operation is summarised for different species. In divers and 

Common Scoter, the habitat loss / change is supposed to have a Moderate

magnitude of impact. In Velvet Scoter and auks a Minor impact is predicted. 
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Positive impacts can result from artificial reef effects in those species that habit-

uate to the wind farm.

Table 36: Impact assessment on habitat loss / change during the period of operation

Parame-

ter;

Species

Degree of 

disturbance

*

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of 

impact

Divers Medium National / 

regional

Medium Perma-

nent

Moderate

Northern 

Gannets

Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

Common 

Scoter

Medium Local Medium Perma-

nent

Moderate

Velvet

Scoter

Low Local Medium Perma-

nent

Minor

Auks Low Local Low Perma-

nent

Minor

Gulls Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

Note: Artificial reef effects may positively affect the habitat use of benthivorous (higher 

benthos diversity and biomass on scour protection) and piscivorous species (new 

species dependent on reef structures, reduced fishing activities in and around wind 

farms). This effects only refer to those birds that habituate to the wind turbines and 

use that area for feeding

*If Degree of disturbance is Negligible further criteria are not rated as Magnitude of impact is always 
Negligible

8.2 Displacement

8.2.1 Degree of disturbance

The degree of disturbance is derived from a combination of the sensitivity of a 

bird species and the number of birds affected by displacement in defined impact 

zones. For determination of the degree of disturbance the number of displaced 

birds is calculated as a percentage of the biogeographical population (see Sec-

tion 6.2.1). The impact zone includes the development area and a species spe-

cific buffer zone around the development area. 
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Recorded disturbance distances of birds from vessels and offshore wind farms 

vary depending on the site and time in operation (see analyses on sensitivity, 

Section 6.4). In divers and Common Scoter bird numbers within a buffer zone of 

2 km are commonly used as a measure of disturbance distance (e.g. Horns Rev 

1 and 2; Christensen et al. 2003, Petersen et al. 2006a), but recent studies have 

indicated some levels of habituation and buffer zones of only 500 m around the 

wind farm have been suggested (HR3: Orbicon 2014a). On the other hand, stud-

ies on pre- and post-installation distribution of divers in the wind farm Horns Rev 

2 documented significant negative effects on diver densities up to a distance of 5 

to 6 km (Petersen et al. 2014a). In this report, a disturbance distance of 2 km for 

divers and Common Scoters is used as a conservative approach following the 

precautionary principle. For auks, 500 m as an impact zone around an offshore 

wind farm is realistic (HR3: Orbicon 2014a) due to their lower sensitivity (see 

Section 6.4). The same distance of 500 m is used for Northern Gannet (for 

avoidance behaviour, but not as expressed as in divers or scoters). For an over-

all view, the number of birds within the critical distances of 2 km and 500 m are 

presented as basis for impact assessment.

A further consideration is the degree of displacement. Whereas in some sensi-

tive species 100% of resting birds can be regarded to be affected by displace-

ment within the impact zone, recent studies showed that displacement is not 

always complete and some individuals still remain within the wind farm area. 

However, as there is high variation among studies for the purpose of this as-

sessment 100% disturbance is assumed. This approach can be regarded as 

highly precautionary and recent guidance suggests 30-70% may be more appro-

priate (Natural England 2014).

As a further worst case assumption the impact assessment is based on the sur-

vey date with most birds of the respective species present in the impact zone 

(turbine area including species-specific buffer zone). 

For species not sensitive to disturbance (e.g. gulls, cormorants; Garthe & 

Hüppop 2004, Furness et al. 2013) the sensitivity is rated as ”Negligible” and an

impact assessment of disturbance is not presented. Nevertheless, the estimated 

populations in the defined area are presented in the Appendix (Section 16.6.). In 

the following section, the degree of disturbance is assessed for the following 

species: divers, Common Scoters, Velvet Scoter, Northern Gannet and auks. 

Divers were most abundant in the study area during the survey on 11
th

March 

2014 (959 individuals in the study area and 182 within the impact zone of 2km, 

Table 12). The highest number of divers within the wind farm area including a 

2 km impact zone were present on 25
th

November 2013 with 186 individuals (93 

within 500 m around turbines and 533 in total study area, Table 37). As a per-

centage of the biogeographical population, 0.071% would have been displaced 

from the impact zone (development area +2 km; 0.036% from development area 

+500 m; rated as Medium). This percentage is on a low level within the defined 
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values for a medium impact (≥0.05% and <0.5% of biogeographic reference 

population). Therefore, even is more birds have to be added due to diving birds 

that have been missed, this rating would persists. The sensitivity of divers is 

rated as high and the proportion of affected population is rated as Medium result-

ing in a Medium degree of disturbance for divers (see Table 25). 

Table 37: Number of divers within a buffer zone of 2 km and 500 m around the develop-

ment area during the six surveys. Given are population estimates and lower 

95% confidence interval (LCI) / higher 95% confidence interval (HCI)

Birds within 2 km Birds within 500 m

Survey Pop. 

estimate

LCI HCI Pop. 

estimate

LCI HCI

25.11.2013 186 132 261 93 66 131

03.02.2014 15 9 24 4 2 6

11.02.2014 23 17 30 0 0 0

11.03.2014 182 123 269 40 27 59

25.03.2014 28 18 45 9 6 15

16.04.2014 4 2 8 0 0 0

Northern Gannets are determined by some studies to be of relatively low con-

cern in the context of disturbance (Furness et al. 2013), whereas other studies 

have reported avoidance behaviour towards offshore wind farms (see Section on 

sensitivity analyses 6.4.2). For the impact assessment the sensitivity is therefore 

rated as Medium. The survey on 16th April 2014 found most Northern Gannets 

occurred around the development area, most of them outside of the boundary

(Table 68). Most birds within the development area occurred on 25th March 2014

(21 individuals within 2km and 6 individuals within 500m individuals, a total of 35

individuals in total on that day). The percentage of the biogeographical popula-

tion was 0.002%. A Medium sensitivity and a Low proportion of affected popula-

tion yields to a Low degree of disturbance of Northern Gannets. This value has 

to be considered as a minimum values as densities of Northern Gannets area 

supposed to be higher in months not covered by surveys.

Common Scoter numbers were highest during the survey on 11th March 2014 

(1,996 individuals in the study area, Table 15), corresponding to the date with 

most birds seen within the impact zone 2 km around the wind farm (674 individu-

als, 334 within 500 m, Table 38). The birds within the impact zone of 2 km made 

up 0.123% of the biogeographical reference population (rating: Medium). As 

Common Scoter are regarded to be highly sensitive the degree of disturbance is 

rated as Medium.
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Table 38: Number of Common Scoter  within a buffer zone of 2 km and 500 m around 

the development area during the six surveys. Given are population estimates 

and lower 95% confidence interval (LCI) / higher 95% confidence interval 

(HCI)

Birds within 2 km Birds within 500 m

Survey Pop. 

estimate

LCI HCI Pop. 

estimate

LCI HCI

25.11.2013 316 166 602 84 44 159

03.02.2014 144 71 292 50 25 100

11.02.2014 674 335 1,358 334 166 673

11.03.2014 587 234 1,476 31 12 79

25.03.2014 92 27 311 43 13 146

16.04.2014 93 38 229 6 2 14

Velvet Scoter numbers were highest during the survey on 11th March 2014 (118 

individuals in the study area, Table 16), corresponding to the date with most 

birds seen within the impact zone 2 km around the wind farm (60 individuals,

Table 39). The birds within the impact zone of 2 km made up 0.013% of the bio-

geographical reference population (rating: Low). As Velvet Scoter are regarded 

to be highly sensitive the degree of disturbance is rated as Low.

Table 39: Number of Velvet Scoter within a buffer zone of 2 km and 500 m around the 

development area during the six surveys. Given are population estimates and 

lower 95% confidence interval (LCI) / higher 95% confidence interval (HCI)

Birds within 2 km Birds within 500 m

Survey Pop. 

estimate

LCI HCI Pop. 

estimate

LCI HCI

25.11.2013 0 0 0 0 0 0

03.02.2014 0 0 0 0 0 0

11.02.2014 7 2 22 5 2 14

11.03.2014 60 17 207 0 0 0

25.03.2014 2 0 48 0 0 0

16.04.2014 2 0 12 0 0 0

Auks were most frequent during the survey on 11
th

February 2014 (771 individu-

als in the investigation area, Table 23), but birds were strongly concentrated in 

the western part of the study area and no bird was found within the wind farm 

area including an impact zone of 500 m (Table 40, Figure 59). On 25
th

November 

2013 a similar number of auks were present in the study area (723 individuals) 

and distribution was more scattered including birds being close to the develop-

ment area (Figure 59). On this day 28 individual were present within the impact 

zone of 500 m around the wind farm. The population of Razorbills (smaller popu-
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lation of Razorbills taken as a precautionary principle) indicates that 0.006% of 

the population would be affected by displacement (rating: Low). The sensitivity of 

auks is regarded as less to that of divers or Common Scoter and this criteria is 

therefore rated as Medium. Following the definitions in Table 25 degree of dis-

turbance for auks is rated as Low. 

Table 40: Number of auks within a buffer zone of 2 km and 500 m around the develop-

ment area during the six surveys. Given are population estimates and lower 

95% confidence interval (LCI) / higher 95% confidence interval (HCI)

Birds within 2 km Birds within 500 m

Survey Pop. 

esti-

mate

LCI HCI Pop. 

esti-

mate

LCI HCI

25.11.2013 37 27 50 28 20 37

03.02.2014 4 3 7 4 3 7

11.02.2014 0 0 0 0 0 0

11.03.2014 7 5 10 0 0 0

25.03.2014 0 0 0 0 0 0

16.04.2014 0 0 0 0 0 0

8.2.2 Importance

The importance of the area for a species is judged according to its conservation 

status in combination with the occurrence in the study site in relation to the re-

spective biogeographical population. The population on the day with maximum 

numbers recorded is taken as worst case scenario.

Red-throated Divers are listed in Annex I of the EU Directive and holds the 

category SPEC 3 (global population not concentrated in Europe, but unfavoura-

ble conservation status in Europe) leading to a conservation status of the catego-

ry Very high. On 11th April 2014 959 divers were present in the study area corre-

sponding to 0.369% of the biogeographical population of 260,000 individuals. 

Therefore, the abundance is rated as Medium. According to the guidance of 

determination of importance the combination of a very high conservation status 

and medium abundance leads to an importance category National/regional. As 

correction factors for diving birds (as a normal behaviour) is not considered the 

number of birds in the area may be higher. However, as respective factors are 

not published and still underlie high uncertainties the correction is not applied to 

the number of birds present. An upgrading to High abundance (≥ 0.5% of biogro-

graphical population) and hence International importance would require that an 

additional 341 divers were present in the study area. This would be the case if at 

least 27% of all divers in the area were diving at any time and therefore re-

mained unrecorded.
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Northern Gannets are not listed in Annex I of the EU Directive and holds no 

SPEC category (Non-SPEC-E) leading to a conservation status of the category 

Medium. The maximum abundance in the area (16th April 2014: 57 individuals) 

was 0.006% of the biogeographical population. Even if considered that Northern 

Gannets are probably more common in other months not covered by surveys the 

importance of the area for this species is rated as Not important. 

Common Scoter are not listed in Annex I of the EU Directive and holds no 

SPEC category (Non-SPEC) leading to a conservation status of the category 

Low. On 11
th

February 2014 1,996 Common Scoter were present in the study 

area corresponding to 0.363% of the biogeographical population of 550,000 indi-

viduals. Therefore, the abundance is rated as Medium. According to the scheme 

of determination of importance the combination of a low conservation status and 

medium abundance leads to an importance category Local. 

Velvet Scoter are not listed in Annex I of the EU Directive and is listed as SPEC 

3 species (global population not concentrated in Europe, but unfavourable con-

servation status in Europe). The conservation status of Velvet Scoter is therefore 

rated as High. On 11th March 2014 118 Velvet Scoters were present in the study 

area corresponding to 0.026% of the biogeographical population of 450,000 indi-

viduals. Therefore, the abundance is rated as Low. According to the scheme of 

determination of importance the combination of a low conservation status and 

medium abundance leads to an importance category Local. 

Both Common Guillemot and Razorbill (combined as auks) are not listed in 

Annex I of the EU Directive. Razorbill are ranked as ”Non-SPEC-E” indicating 

that global population is concentrated in Europe with favourable conservation 

status (rated as  Medium), whereas in Common Guillemot global population is 

not concentrated in Europe, and they have a favourable conservation status in 

Europe (Non-SPEC). Conservation status of Common Guillemot is therefore 

rated as Low. On 11th February 2014 771 auks were present in the study area 

corresponding to 0.154% of the biogeographical population of 500,000 individu-

als (referred to the smaller population of Razorbill, precautionary principle). 

Therefore, the abundance is rated as Medium. According to the scheme of de-

termination this combination leads to an importance category of Local.

8.2.3 Likelihood of occurrence

The parameter likelihood of occurrence is at first derived from the estimation the 

behaviour of birds. If a bird uses the area in the same way than before or are 

attracted there is low likelihood that that birds will be displaced. A likelihood of 

displacement is given in species showing negative reactions against wind farms. 

The likelihood of occurrence is modified by the regional use of the area derived 

from selectivity indices and a comparison of observed and expected individuals 

(based on the day of most individuals in the impact zone). It is further judged, 
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whether a positive selection is caused by the characteristics of the development 

area or by a general preference of the coastal area. The likelihood of occurrence 

can be down-graded if habituation over time can be expected. In this case habit-

uated birds are not affected by displacement.

If the degree of disturbance is rated as Negligible (Section 8.2.1) a further as-

sessment of the likelihood of occurrence in this species is not performed. This is 

that case for gulls.

An assessment is made for divers, Northern Gannets Common Scoter, Velvet 

Scoter and auks, all known to show displacement behaviour. 

Divers were most abundant during the survey on 11
th

March 2014 (959 individu-

als in the investigation area, Table 12), and this date was taken as the basis for 

assessing the likelihood of occurrence of displacement. Assuming an impact 

zone of 2 km around the Vesterhav Syd boundary 182 divers were affected by 

displacement (40 divers within the impact zone of 500 m). Using the population 

in the study area, 18.7% of all birds would have been displaced from the impact 

zone (development area +2 km; 4.1% from development area +500 m). Regard-

ing the impact zone of 2 km divers showed a neutral selectivity index and and 

the number of birds found corresponds to the number expected (Table 11). Due 

to the general avoidance behaviour of divers and the neutral selectivity index the 

likelihood of occurrence of displacement for divers is rated as High in a first as-

sessment. Several studies indicate that divers show habituation to wind farms in 

operation (see Section 6.4.2) and the likelihood of occurrence of displacement 

decreases over a longer time span. Therefore, the high rating of the likelihood of 

occurrence of displacement is down-graded to Medium.

Northern Gannet were most abundant during the survey on 16th April 2014 (57 

individuals in the study area, Table 14), and this date was taken as the basis for 

assessing the likelihood of occurrence of displacement. Assuming an impact 

zone of 500 m around the Vesterhav Syd boundary six Northern Gannet were 

affected by displacement (Table 68 in Appendix 16.6). Using the population in 

the study area, 0.001% of all birds would have been displaced from the impact 

zone (development area +2 km: 0.002%; 22 individuals).Northern Gannet 

showed no selection for the development area (Table 11). Due to a moderate

avoidance behaviour of Northern Gannets and the fact that there was no selec-

tivity for the development area the likelihood of occurrence of displacement for 

divers is rated as Medium.

Common Scoter were most abundant during the survey on 11th February 2014 

(1,996 individuals in the study area, Table 15), and this date was taken as the 
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basis for assessing the likelihood of occurrence of displacement. Assuming an 

impact zone of 2 km around the Vesterhav Syd boundary 674 Common Scoter 

were affected by displacement (334 Common Scoter within the impact zone of 

500 m). Using the population in the study area, 33.8% of all birds would have 

been displaced from the impact zone (development area +2 km; 16.7% from 

development area +500 m). Common Scoter showed a positive selectivity index 

and more birds were found than expected (Table 11). Due to the general avoid-

ance behaviour of Common Scoters and positive selectivity index the likelihood 

of occurrence of displacement for divers is rated as High in a first assessment. It 

has been reported that Common Scoter show habituation to wind farms in opera-

tion (see Section 6.4.2) and the likelihood of occurrence of displacement de-

creases over a longer time span. Therefore, the high rating of the likelihood of 

occurrence of displacement is down-graded to Medium.

Velvet Scoter were most abundant during the survey on 11th March 2014 (118 

individuals in the study area, Table 16), and this date was taken as the basis for 

assessing the likelihood of occurrence of displacement. Assuming an impact 

zone of 2 km around the Vesterhav Syd boundary 60 Velvet Scoter were affect-

ed by displacement (no birds occurred the impact zone of 500 m). Using the 

population in the study area, 51% of all birds would have been displaced from 

the impact zone (development area +2 km). Velvet Scoter showed a positive 

selectivity index for the development area (DA +2 km) and more birds were 

found than expected within the buffer zone of 2 km (Table 11). Due to the gen-

eral avoidance behaviour of Velvet Scoter and the positive selectivity the likeli-

hood of occurrence of displacement for Velvet Scoter is rated as High in a first 

rating. Velvet Scoter most probably behave similar to Common Scoter with re-

spect to avoidance reaction to offshore wind farms. Therefore, also in the Velvet 

Scoter habituation can be expected. Further, there was a negative selectivity of 

the development area as such indicating that the positive selectivity for the areas 

including the zones of 2 and 4km around the development area are mainly

caused by birds within the buffer zones. Besides the assumption of a similar 

behaviour as in Common Scoter habituation is likely to occur also because of the 

high presence in the buffer zone (moderate avoidance after habituation). Due to 

these reasons the first assessment of a High likelihood of occurrence is down-

graded to Medium.

Auks were most abundant during the survey on 11
th

February 2014 (771 individ-

uals in the study area, Table 23), but birds were strongly concentrated in the very 

western part of the study area with no birds occurring in the development area

(Figure 59). On 25
th

November 2013 the number of auks in the study area was 

also high (723 individuals) and distribution was more scattered with birds also 

occurring in and around the development area (Figure 59). This day was used 
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for the impact assessment in terms of likelihood of occurrence. Within the impact 

zone of 500m (defined for auks) 28 individuals were found, corresponding to 

3.8% of the regional population of 723 individuals. Applied to the total data set, 

auks showed negative selectivity indices and the number of observed birds was 

significantly lower than expected (Table 11). The significant difference was found 

for all distance classes (DA+0, DA+2 and DA+4). Due to the moderate avoid-

ance behaviour of auks, the low proportion of regional population affected 

caused by a negative selectivity of the development area the likelihood of occur-

rence of displacement for auks is rated as Low. 

8.2.4 Persistence

The lifetime of the wind farm is expected to be around 25-30 years. Accordingly, 

the operation period will be longer than 5 years and the persistence of the pres-

sure disturbance is rated as Permanent.

In Table 34 the results of the impact assessment of the pressure displacement

during the period of operation is summarised for different species. For divers

and Common Scoter the magnitude of impact is rated as Moderate mainly due 

to the high sensitivity, bird numbers and the conservation status. In Velvet Sco-

ter and auks a Minor impact is predicted. For gulls and Northern Gannet no 

impact is predicted with respect to displacement.
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Table 41: Impact assessment on displacement during the period of operation

Parame-

ter;

Species

Degree of 

disturbance

*

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of 

impact

Divers Medium Nation-

al/regional

Medium Perma-

nent

Moderate

Northern 

Gannet

Low Not important Medium Perma-

nent

Negligi-

ble/neutral/no 

impact

Common 

Scoter 

Medium Local Medium Perma-

nent

Moderate

Velvet 

Scoter

Low Local Medium Perma-

nent

Minor

Auks Low Local Low Perma-

nent

Minor

Gulls Negligible Not rated Not rated Not 

rated

Negligi-

ble/neutral/no 

impact

*If Degree of disturbance is Negligible further criteria are not rated as Magnitude of impact is always 
Negligible

For the interpretation of the predicted impacts the consequences of the worst 

case assumptions are discussed in the following:

Divers 

The spatial distribution of divers showed a high fluctuation among surveys with 

some days holding very few divers in the development area (e.g. on 16
th

April 

2014, 3rd February 2014, Table 37, Figure 14). Besides seasonal variation in bird 

numbers, spatial fluctuations of divers may occur due to small scale changes in 

the spatial distribution of fish stock and hydrographic fronts (Skov & Prins 2001). 

This spatial fluctuation in bird distribution shows that the anticipated worst case 

scenario (choosing day of highest number in the development area) is not a 

common situation and that in other time periods less divers can be expected to 

be affected by displacement. With respect to the total number of divers affected it 

has to be considered that this figure may be underestimated because of those 

birds not counted during surveys due to their normal diving behaviour (Section 

4.3). 

Common Scoter / Velvet Scoter
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For Common Scoter and Velvet Scoter the worst case scenario of a wind farm 

layout with 66 turbines including the area in the north east is applied (Section 

4.5). Birds concentrated in the shallow waters in the north eastern part of the 

development area and the moderate impacts are most probably caused by birds 

in this area (number of birds outside this area within the development area was

very low in any survey, see Figure 24 for Common Scoter and Figure 30 in Vel-

vet Scoter). Therefore, it can be assumed that a moderate impact is found only in 

this limited part of the development area whereas in the majority of the develop-

ment area the impact is supposed to be lower. 

8.3 Collision

8.3.1 Predicted collision risk

Divers

For each survey the monthly rate of collisions of divers was calculated for each

avoidance rate ranging from 95% to 99.5% (Table 42). Based on the survey with 

highest number on 25th March 2014 and an avoidance rate of 98% 0.38 birds per 

month are predicted to collide. Referring to the total number of collisions during 

the resting season from October to May (Skov et al. 1995), 1.56 birds can be 

expected to collide per year. Detailed calculations of seasonal collisions is divers 

presented in Table 8. 

Table 42: Estimated collisions of divers (individuals per month) calculated on the basis of 

each survey divided by different avoidance rates

Avoidance rate

Date 95% 98% 99% 99.5%

25.11.2013 0.33 0.13 0.07 0.03

03.02.2014 0.49 0.20 0.10 0.05

11.02.2014 0.07 0.03 0.01 0.01

11.03.2014 0.36 0.14 0.07 0.04

25.03.2014 0.95 0.38 0.19 0.09

16.04.2014 0.02 0.01 0.00 0.00

Northern Gannet

As Northern Gannet were usually seen flying the calculated collision risk in rela-

tion to the total number of birds seen is higher when compared to other species 

e.g. with divers (who are usually seen swimming). Based on the survey with 

highest recorded bird numbers a monthly collision risk of 1.48 birds can be ex-

pected (calculates assuming 98% avoidance, Table 43). Gannets range widely 

during the breeding season and in late summer and autumn they show a wide 



149Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

distribution over the North Sea (Skov et al. 1995). Only from November to Feb-

ruary are concentrations present further south (Channel) and close to the Uk’s 

east coast. Assuming 98% avoidance rate a maximum yearly collision of 5.6

birds has been calculated. 

The surveys cover the period of November to April and Northern Gannets are 

most likely to use the area also in summer months. Therefore collision risks may 

be higher than calculated on the basis of the present surveys. As a result, this 

value has to be regarded as a minimum value. 

Table 43: Estimated collisions of Northern Gannets (individuals per month) calculated on 

the basis of each survey divided by different avoidance rates

Avoidance rate

Date 95% 98% 99% 99,5%

25.11.2013 0.00 0.00 0.00 0.00

03.02.2014 0.00 0.00 0.00 0.00

11.02.2014 0.00 0.00 0.00 0.00

11.03.2014 0.25 0.10 0.05 0.03

25.03.2014 3.70 1.48 0.74 0.37

16.04.2014 0.28 0.11 0.06 0.03

Common Scoter

Collision risks were calculated based on the data of each survey (Table 44). 

Assuming an avoidance rate of 98% the highest number of colliding birds would 

be 7.41 individuals per month using estimates from for the survey on 11th Febru-

ary 2014.

If Common Scoter utilise the area during the wintering months from October to 

May (Skov et al. 1995) this would result in 31 collisions (98% avoidance). 

Table 44: Estimated collisions of Common Scoter (individuals per month) calculated on 

the basis of each survey divided by different avoidance rates

Avoidance rate

Date 95% 98% 99% 99,50%

25.11.2013 10.02 4.01 2.00 1.00

03.02.2014 2.98 1.19 0.60 0.30

11.02.2014 18.52 7.41 3.70 1.85

11.03.2014 14.10 5.64 2.82 1.41

25.03.2014 6.17 2.47 1.23 0.62

16.04.2014 3.70 1.48 0.74 0.37
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Velvet Scoter

Collision risk was calculated based on the data of each survey (Table 45). As-

suming an avoidance rate of 98% the highest number of colliding birds would be 

0.50 individuals per month for the survey on 25
th

March 2014.

If Velvet Scoters use the area for a similar time span as Common Scoter this 

stay would result in 2.5 collisions (98% avoidance). The time period for which 

birds are present is not clear as according to Skov et al. (1995) the area is of no 

importance for Velvet Scoter. The assumption of a parallel use to Common Sco-

ter is therefore conservative.

Table 45: Estimated collisions of Velvet Scoter (individuals per month) calculated on the 

basis of each survey divided by different avoidance rates

Avoidance rate

Date 95% 98% 99% 99,50%

25.11.2013 0.00 0.00 0.00 0.00

03.02.2014 0.00 0.00 0.00 0.00

11.02.2014 0.00 0.00 0.00 0.00

11.03.2014 1.20 0.48 0.24 0.12

25.03.2014 1.26 0.50 0.25 0.13

16.04.2014 0.05 0.02 0.01 0.01

Little Gull

Collisions of Little Gull were only predicted for the survey on 11th February 2014. 

On other surveys, the density of flying birds was low and anticipated collisions 

were below 0.01 and therefore not presented. The monthly collision estimate

was 0.08 collisions when taking 98% avoidance into account (Table 46). Assum-

ing a presence of six months in the area (migration/wintering) collisions are antic-

ipated to be 0.25 colliding birds (98% avoidance). The maximum collision rate of 

the group of “small gull” was 12.39 collisions with 98% avoidance (Table 65 in 

Appendix 16.5). However, most of these gulls are allocated to Common Gulls, 

which are between “large” and “small” in size and in this analyses allocated to 

the group of “small gulls”. Therefore, Little Gulls may be part of this species 

group, but the number is supposed to be low and an effect of collision rate is 

assumed to be low. Further, the interpretation of collision modeling in groups of 

gulls is limited as described in the Section 4.3 on data analyses.
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Table 46: Estimated collisions of Little Gulls (individuals per month) calculated on the 

basis of each survey divided by different avoidance rates

Avoidance rate

Date 95% 98% 99% 99,5%

25.11.2013 0.00 0.00 0.00 0.00

03.02.2014 0.00 0.00 0.00 0.00

11.02.2014 0.41 0.16 0.08 0.04

11.03.2014 0.00 0.00 0.00 0.00

25.03.2014 0.00 0.00 0.00 0.00

16.04.2014 0.00 0.00 0.00 0.00

Common Gull

Common Gulls were mostly seen flying and flight altitude overlap with rotor 

swept area to a larger extent than is observed in other species e.g. in scoters 

and divers (Cook et al. 2012). Therefore, the calculated collision risks are high in 

some surveys with a maximum value of 23 birds per month on 25th March 2014 

(avoidance rate 98%, Table 47). If Common Gulls use the study area all year 

(Skov et al. 1995) a yearly sum of 208 birds may collide. This has to be regarded 

as a minimum value as Common Gulls most probably contributed to the category 

of unidentified “Small gulls” listed in Table 10.

Table 47: Estimated collisions of Common Gulls (individuals per month) calculated on 

the basis of each survey divided by different avoidance rates

Avoidance rate

Date 95% 98% 99% 99,5%

25.11.2013 27.66 11.06 5.53 2.77

03.02.2014 3.90 1.56 0.78 0.39

11.02.2014 16.26 6.51 3.25 1.63

11.03.2014 48.94 19.58 9.79 4.89

25.03.2014 57.16 22.86 11.43 5.72

16.04.2014 5.45 2.18 1.09 0.54

Lesser Black-backed Gull

The estimated number of monthly collisions was highest on 25th March 2014. 

Assuming an avoidance rate of 98% and based on this survey with highest colli-

sion rate 2.59 birds per month are predicted to collide (Table 48). Assuming that 

Lesser Black-backed Gulls spend eight months in the area (March to October; 

Skov et al. 1995) 14.4 birds could collide within a year (98% avoidance, for cal-

culation method see example in Table 8). As the summer and autumn months 

are not covered by surveys the collision numbers have to be regarded as a min-

imum values. Further, Lesser Black-backed Gulls contribute to the category of 
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unidentified gulls (“Gull spec.” and “Great Gull” in Table 10) and the number of 

collisions may increase from these birds.

Table 48: Estimated collision collisions of Lesser Black-backed Gulls (individuals per 

month) calculated on the basis of each survey divided by different avoidance 

rates

Avoidance rate

Date 95% 98% 99% 99,5%

25.11.2013 0.00 0.00 0.00 0.00

03.02.2014 0.00 0.00 0.00 0.00

11.02.2014 0.00 0.00 0.00 0.00

11.03.2014 3.43 1.37 0.69 0.34

25.03.2014 6.48 2.59 1.30 0.65

16.04.2014 1.27 0.51 0.25 0.13

Herring Gull

The highest rates of collisions are calculated for the survey on 25th November

2014 with 15 collisions per month (98% avoidance rate; Table 49). Collision rates 

during the March surveys were slightly lower. Collision risks for Herring Gull in 

February 2014 are estimated to be low. Assuming a presence in the Vesterhav 

Syd area all year, an annual sum of 156 collisions can be expected (98% avoid-

ance). Herring Gulls contribute to the category of unidentified gulls (“Gull spec.” 

and “Great Gull” in Table 10) and the annual sum of collisions has to be regard-

ed as minimum value.

Table 49: Estimated collisions of Herring Gulls (individuals per month) calculated on the 

basis of each survey divided by different avoidance rates

Avoidance rate

Date 95% 98% 99% 99,5%

25.11.2013 37.61 15.04 7.52 3.76

03.02.2014 1.33 0.53 0.27 0.13

11.02.2014 1.97 0.79 0.39 0.20

11.03.2014 27.37 10.95 5.47 2.74

25.03.2014 34.10 13.64 6.82 3.41

16.04.2014 19.26 7.70 3.85 1.93
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Great Black-backed Gull

The highest collision risk was calculated for the survey on 3rd February 2014 with 

3.16 collisions (avoidance rate 98%, Table 50). Based on an all year round pres-

ence a collision risk of 19.4 birds per year is calculated (98% avoidance). As the 

summer and autumn months are not covered by surveys the collision numbers 

have to be regarded as minimum value as bird numbers may be higher in sum-

mer months.

Table 50: Estimated collisions of Great Black-backed Gulls (individuals per month) cal-

culated on the basis of each survey divided by different avoidance rates

Avoidance rate

Date 95% 98% 99% 99,50%

25.11.2013 2.42 0.97 0.48 0.24

03.02.2014 7.91 3.16 1.58 0.79

11.02.2014 1.56 0.62 0.31 0.16

11.03.2014 0.00 0.00 0.00 0.00

25.03.2014 4.28 1.71 0.86 0.43

16.04.2014 1.34 0.54 0.27 0.13

Black-legged Kittiwake

The highest collision rate is calculated for the survey on 25th November 2013. 

Assuming an avoidance rate of 98 % 0.61 birds would collide (Table 51). If 

Black-legged Kittiwakes use the area all year annual collisions can total 5.6 birds 

(98% avoidance rate). As the summer and autumn months are not covered by 

surveys the collision numbers have to be regarded as minimum values.

Table 51: Estimated collisions of Black-legged Kittiwakes (individuals per month) calcu-

lated on the basis of each survey divided by different avoidance rates

Avoidance rate

Date 95% 98% 99% 99,5%

25.11.2013 1.53 0.61 0.31 0.15

03.02.2014 0.41 0.16 0.08 0.04

11.02.2014 0.00 0.00 0.00 0.00

11.03.2014 0.00 0.00 0.00 0.00

25.03.2014 0.00 0.00 0.00 0.00

16.04.2014 0.00 0.00 0.00 0.00

Common Guillemot / Razorbill

Auks are rarely seen flying and if so, the flight altitude is very low (estimated % in 

blade height: 1%; Furness et al. 2013). Therefore, regardless of any abundance 

of auks within the Vesterhav Syd site, the probability of collision is regarded as 

low. Only on 11th February 2014 flying auks were seen in very low densities of 
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≥0.01 birds/km² (Table 23) and the calculated number of collisions is below 0.01 

individuals for all avoidance rates (Table 52).

Table 52: Estimated collisions of auks (individuals per month) calculated on the basis of 

each survey divided by different avoidance rates

Avoidance rate

Date 95% 98% 99% 99,50%

25.11.2013 0.00 0.00 0.00 0.00

03.02.2014 0.00 0.00 0.00 0.00

11.02.2014 0.00 0.00 0.00 0.00

11.03.2014 0.00 0.00 0.00 0.00

25.03.2014 0.00 0.00 0.00 0.00

16.04.2014 0.00 0.00 0.00 0.00

8.3.2 Impact assessment of collisions during operation

During the period of operation birds may collide with wind turbines causing mor-

tality. The probability of collisions is very different between species. In the follow-

ing the collision risk of relevant species occurring in the Vesterhav Syd develop-

ment area will be discussed based on a sensitivity analysis according to litera-

ture knowledge followed by a site specific analysis of collision rates and the as-

sessment of possible effects on the population level. This assessment is linked 

to the framework of Potential Biological Removal (PBR) indicating a level of un-

acceptable additional mortality (see Section 6.2.5).

Divers

The flight altitude is one important parameter for the assessment of collision risk. 

In particular, the proportion of birds flying within the altitude of rotor swept area is 

important. Estimations of overlap of flight altitude with rotor swept area in divers 

range from 1 % (Red-throated Diver, 7% in Black-throated Diver; Johnston et al. 

2014) to 5% (Furness et al. 2013) indicating a low proportion of birds flying at 

risk height. Flight altitudes vary with wind conditions (Krüger & Garthe 2001) and 

at Horns Rev 3 divers were seen flying at altitudes of up to 100 m (HR3: Orbicon 

2014a). Divers fly fast and show a limited flight agility making them vulnerable if 

a risky situation should occur (Furness et al. 2013). However, due to the avoid-

ance behaviour to date no risky situation have been observed in divers flying 

near offshore wind farms. Long term observations of collisions at lighthouses in 

Denmark document only 12 collisions of Red-throated Divers (and 2 Black-

throated Divers) in a period of 54 years (0.2 birds per year; Hansen 1954). De-

pending on the variation of model input parameter collision rates at Horns Rev 2 

and 3 were assessed to be between 0 and 15 collisions in Red- and Black-

throated divers (HR3: Orbicon 2014b).
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Assuming an avoidance rate of 98% in the Vesterhav Syd study area a monthly 

collision rate between 0.01 and 0.38 individuals was calculated (Table 42). For a 

total resting period collisions of 1.56 individuals are predicted. 

Divers are characterised by a high conservation status as they are listed in An-

nex I of the EU Directive and holds the category SPEC 3 (unfavourable conser-

vation status in Europe, global population not concentrated in Europe). This high 

conservation status has to be taken into account for impact assessment. 

A high impact is expected when the additional mortality has negative effects on 

the population. For the assessment of impacts of additional mortality the Poten-

tial Biological Removal (PBR) is often used. This proportion of population is re-

lated to the population size and the population trend as outlined in the methods 

section (Section 6.2.5). The overall European population of Red-throated Diver 

(as the most frequent species compared to Black-throated diver) trend is as-

sessed to be stable for the period from 1990-2002 (BirdLife International 2004). 

The most relevant population of Black-throated Divers is in Sweden where a long 

term increase of population is indicated (levelled off during past 10-15 years 

before 2013). In Red-throated Divers an increase in population in north Sweden 

is also observed whereas indications of declines were found in southern Sweden 

(Eriksson 2013). The stable or mostly increasing population suggests a use of a 

recovery factor of 0.5 for a stable population. In this case a removal of 6.1% of 

the population would lead to a negative impact. On a precautionary basis (and as 

parts of populations decline) the recovery factor for a decreasing population is 

used for assessment (rf=0.1) leading to a maximum removal of 1.3% of the 

population. The calculated 1.56 collisions per year makes up 0.0006% of the 

north west European population of 260,000 individuals of smaller population of 

Red-throated Divers (Wetlands International 2014) and is below a defined 

threshold of 0.01% for a Low impact (Section 6.2.5). Even if the high conserva-

tion status of divers is taken into account the Magnitude of impact of collisions on 

divers is assessed to be Negligible/Neutral/No impact.

Northern Gannet

Northern Gannet belong to those species with a relatively high overlap of flight 

altitude with the zone of rotor blades ranging from 7 to 16% (Cook et al. 2012, 

Furness et al. 2013, Johnston et al. 2014). Birds show partial or complete avoid-

ance of offshore wind farms, reducing the probability of collisions. 

In the Vesterhav Syd offshore wind farm a yearly collision of 5.6 Northern Gan-

nets is predicted. Compared to the abundance of birds in the area during the 

periods of survey this value is relatively high due to the high percentage of over-

lap with rotor blade zone used for collision modelling. Referred to the reference 

population 0.0006% of birds are supposed to collide. In decreasing populations 
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of Northern Gannet an additional removal of 0.6% of the population (PBR) is 

supposed to cause negative impacts on the population. This is highly precau-

tionary as Gannet populations in Europe are increasing (BirdLife International 

2014), suggesting that an impact would be expected when 6.2% of the popula-

tion is removed (Table 31). As 0.0006% of the reference population is predicted 

to collide the Magnitude of impact is rated as Negligible/Neutral/No impact 

(<0.01% as defined in Section 6.2.5). As Northern Gannets show a low conser-

vation status the rating is not modified. 

It has to be considered that the seasonal period of highest anticipated number of 

Northern Gannets was not covered by the surveys and the number of collisions

is therefore to be regarded as minimum values. An up-grade to a Minor impact 

would require a further yearly 86 collisions. In the Horns Rev3 study three colli-

sions of Northern Gannets per year are predicted including the summer and 

autumn period (HR3: Orbicon 2014b). Therefore, additional 86 collisions in the 

Vesterhav Syd area are highly unlikely. 

Common Scoter

The flight altitude of Common Scoter is reported to be very low and estimations 

range from 0.1% to 3% (Cook et al. 2012, Furness et al. 2013, Johnston et al. 

2014). At Horns Rev 3 all seaducks (mostly Common Scoter) were seen below 

50 m. Therefore, they mainly fly below the rotor swept area. Nevertheless, colli-

sions with static structures such as turbine pylons would be possible. Common 

Scoter are known to show strong avoidance behaviour and collisions are pre-

dicted to be rare. However, some studies have reported that habituation can 

occur to some degree and Common Scoter were seen within wind farms (HR3: 

Orbicon 2014a) making respective flight activities a potentially risky behaviour. 

Obstacles are visible during the daytime and collisions are expected to be linked 

to darkness or bad weather conditions. Even at night wind turbines are recog-

nised as obstacles but with less probability (Dirksen et al. 1998, Christensen et 

al. 2004). In migrating Common Eider an adjustment of flight directions along 

arrays of offshore wind turbines has been observed supporting the assumption of 

obstacle recognition during night (Christensen et al. 2004, Kahlert et al. 2004). 

Collisions with vertical structures over a long period of time was analyised by 

Hansen (1954) recoding 2.4 collisions of Common Scoter per year (Common 

Eider: 1.6). Assuming an avoidance rate of 98% collision numbers of Common 

Scoter at Horns were estimated to be between 5 (Horns Rev 3) and 178 individ-

uals (Horns Rev 2; HR3: Orbicon 2014b). In comparison with the Vesterhav Syd 

study area it has to be considered that densities of Common Scoter used for 

collision modelling in the Horns Rev studies were between 12.2 (Horns Rev 3) 

and 274 individuals per km² (Horns Rev 2) indicating high concentrations of this 

species. 
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The overall European population of Common Scoter is assessed to be stable for 

the period from 1990-2002 (BirdLife International 2004). The stable population 

suggests a use of a recovery factor of 0.5 for a stable population. In this case a 

removal of 5.1% of the population would lead to a negative impact. On a precau-

tionary basis the recovery factor for a decreasing population is used for assess-

ment (rf=0.1) leading to a maximum removal of 1.0% of the population (Table 

31). The calculated 31 collisions per year make up 0.005% of the reference pop-

ulation of 550,000 individuals and according to the definition in Section 6.2.5) the 

Magnitude of impact of collisions on Common Scoter is assessed to be Negligi-

ble/Neutral/No impact.

Velvet Scoter

Similar to the Common Scoter the flight altitude of Velvet Scoters is supposed to 

be very low. At Horns Rev 3 all seaducks (including Velvet Scoter) were seen 

below 50 m. Velvet Scoter are known to show avoidance behaviour and colli-

sions are predicted to be rare. Hansen (1954) calculated 0.2 collisions of Velvet 

Scoter per year with lighthouses considering a period of 54 years. Assuming an 

avoidance rate of 98% collision only one collision is predicted in Velvet Scoter in 

the Horns Rev 3 area (HR3: Orbicon 2014b). 

The population of Velvet Scoters is assessed to be declining (BirdLife Interna-

tional 2004) suggesting the use of 0.1 for the recovery factor in the context of 

calculations on Potential Biological Removal. The calculated 2.5 collisions per 

year as a worst case correspond to 0.0005% of the reference population of 

450,000 individuals. and the Magnitude of impact of collisions on Velvet Scoter is 

assessed to be Negligible/Neutral/No impact (<0.01% of reference population).

Gulls

Of all birds detected in offshore wind farms, gulls are the most frequently ob-

served group using the potential risk zone of the rotor swept area. The proportion 

of birds flying at rotor swept area are estimated to be highest in large gulls (Her-

ring Gull, Lesser Black-backed Gull and Great Black-backed Gull) with an over-

lap of flight altitude with rotor swept between 20 and 35% (Cook et al. 2012, 

Furness et al. 2013, Johnston et al. 2014). Common Gulls also fly to a high pro-

portion at risk altitude (estimations between 13 and 23%) whereas in Little Gulls 

less than 10% are expected to fly a risk height. 

In addition to this behaviour (flying at a risky altitude) gulls are known to show 

low avoidance behaviour towards offshore wind farms and are frequently seen 

within wind farms. Increased abundance of gulls within wind farms could also 

result from restricted fishing activities within wind farms presumably causing 

increasing fish stock as food for gulls. Further, gulls are known to follow fishing 
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vessels and even though vessels will not go into wind farms the movements of 

birds between fishing vessels around wind farms may increase the chance of 

collisions. Therefore, regular collisions are expected in gulls and Furness et al. 

(2013) classify gulls as the seabird group with the highest sensitivity towards 

wind farms, especially for the three large gull species Herring Gull, Great Black-

backed Gull and Lesser Black-backed Gull. 

For the Horns Rev wind farms collisions of 149 (Horns Rev 3) to 378 (Horns Rev 

1) large gulls (Herring Gull, Lesser Black-backed Gull and Great Black-backed 

Gull) are predicted using a model scenario of 98% avoidance behaviour (HR3: 

Orbicon 2014b). In small gulls (Common Gull, Black-headed Gull and Little Gull) 

the number of collisions at Horns Rev varied from 10 (Horns Rev 2) to 34 (Horns 

Rev 3) when an avoidance rate of 98% is applied. 

The sum of collisions in large gulls in the Vesterhav Syd area was 189 individu-

als per year (sum of respective species in Table 53). A separate collision model-

ling of ”large gulls” (identified and un-identified species allocated to ”large gulls”) 

is not presented due to the reasons given in the methods Section 4.3. Including 

further collisions from not identified gull species (21% not identified to species 

level) the collisions are within a same range compared to the Horns Rev pro-

jects. 

In small gulls a sum of 214 collisions per year are expected. Also in this group 

collisions of not identified gulls have to be added (a part of the 21 % of gulls not 

identified to species level). This relatively high value is mainly caused by the 

Common Gull with expected yearly collisions of 208 individuals (Table 53). Fol-

lowing a precautionary principle in the judgment of collisions the month with max-

imum collisions is used as a basis for survey months not covered. Therefore, this 

value may indicate an overestimation of anticipated collision, on the other hand

presumably a high proportion of not identified gulls will be represented by Com-

mon Gulls. 21% of gulls were not identified to species level. The number of antic-

ipated collisions of Common Gull in the Horns Rev areas is estimated to be 18 

individuals at Horns Rev 3 and fewer at Horns Rev 1 and 2 wind farms (HR3: 

Orbicon 2014b).



159Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Table 53: Number of collisions per year in gull species

Species Collisions 

per year/ 

season

Biogeogra-

phical po-

pulation*

Collisions 

in % of 

population

Conser-

vation sta-

tus

Herring Gull 156 2,010,000 0.008 Non-SPEC E

Lesser black-

backed Gull

14 380,000 0.003 Non-SPEC E

Great black-backed 

Gull

19 420,000 0.005 Non-SPEC E

Common Gull 208 1,640,000 0.013 SPEC 2

Black-legged Kit-

tiwake

6 6,600,000 <0.001 Non-SPEC

Little Gull 0.25 110,000 <0.001 SPEC 3, listed 

Annex

* see Table 27 and Table 28 for explanations

To assess the magnitude of collision arising from Vesterhav Syd offshore wind 

farm it has to be considered whether the additional mortality may negatively af-

fect the population. As described above, a combination of Potential Biological 

Removal (PBR) and population size is used for this purpose (see Section 6.2.5) 

and as a precautionary principle the lowest recovery factor is used as a refer-

ence. A low impact of collisions on the population is anticipated if the proportion 

of colliding birds reaches 0.01% of the population. This proportion is achieved in 

the Common Gull (Table 53). In the Herring Gull the collisions are marginal be-

low this threshold and including collisions from not identified gulls (where Herring 

Gulls presumably participate to a great extend) the threshold of 0.01 % may also 

be reached in this species A further aspect in the assessment of the conserva-

tion status of a species. The Common Gull has a relatively high conservation 

status as it is rated as SPEC 2 (European species whose global population is 

concentrated in Europe, unfavourable conservation status). The Little Gull is a 

SPEC 3 species (global population not concentrated in Europe, but unfavourable 

conservation status in Europe) and is also listed in the Annex I of the EU Bird 

Directive. For the Lesser Black-backed Gull it has to be considered that surveys 

did not cover months where most birds are anticipated to be present in the area 

and the number of collisions have to be regarded as minimum values.

According to the preceding explanations the Magnitude of impact in gulls is rated 

as follows:

Herring Gull: predicted collisions make up 0.008% of the biogeographical popu-

lation. Further collisions of Herring Gulls may arise from unidentified gulls that 

contribute to the group of “large gulls”. Therefore, there is a high probability that 

the 0.01% threshold is exceeded. Calculated from derived Potential Biological 
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Removal the impact of collisions related to the Vesterhav Syd offshore wind farm 

is rated as Minor. 

Lesser Black-backed Gull: predicted collisions represent 0.004% of the bioge-

ographical population (14 individuals from 380,000). Calculated from derived 

Potential Biological Removal the impact of collisions related the Vesterhav Syd

offshore wind farm is rated as ”Negligible/Neutral/No impact”. As the temporal 

season of abundance of Lesser Black-backed Gulls is not totally covered there is 

a possibility that the number of collisions may be strongly underestimated using 

the data of the surveys performed. Additional yearly collisions of 25 individuals 

would lead to a population proportion of more than 0.01% which is defined to 

represent a Minor impact (39 individuals from 380,000). From a comparison of 

bird densities with the Horns Rev 3 area (about 30 km south) it can be expected 

that densities in the Vesterhav Syd area will be much higher in summer, e.g. 

maximum densities in Horns Rev 3 study was 1.2 birds/km² in July (HR3: Orbi-

con 2014a) compared to 0.04 in late March in the Vesterhav Syd study area. For 

the Horns Rev 3 area a yearly collisions of 115 individuals is expected. Taking 

the number of turbines into account (133 turbines with 3MW in worst case sce-

nario in Horns Rev 3 wind farm and 66 turbines with 3MW in worst case scenario 

in Vesterhav Syd wind farm) collisions of about 60 birds in Vesterhav Syd wind 

farm would be realistic. At least, there is a high probability that more than 25

(and less than 370 - would be Moderate with 0.1% of population) birds will col-

lide. Therefore the magnitude of impact is rated as Minor.

Great Black-backed Gull: predicted collisions make up 0.005% of the biogeo-

graphical population. Calculated from derived Potential Biological Removal the 

impact of collisions related to the Vesterhav Syd offshore wind farm is rated as 

Negligible/Neutral/No impact. From comparison with the Horns Rev 3 wind 

farm it can be expected that the numbers of Great Black-backed Gulls in period 

not covered with surveys is not higher than in the period of surveys (HR3: Orbi-

con 2014a).

Common Gull: predicted collisions make up 0.013% of the biogeographical 

population. Calculated from derived Potential Biological Removal the impact of 

collisions related the Vesterhav Syd offshore wind farm is rated as Low. The 

surveys covered the period of highest abundance in the area and an underesti-

mation of population and collisions is not expected. As Common Gulls have a 

high conservation status (SPEC 2) the magnitude of impact is rated as Minor. 

Little Gull: predicted collisions correspond to less than 0.001% of the biogeo-

graphical population. Calculated from derived Potential Biological Removal the 

impact of collisions related the Vesterhav Syd offshore wind farm is rated as 

Negligible/Neutral/No impact. Little Gulls have a high conservation status 

(SPEC 3 and Annex I in EU directive), but due to the very low number of ex-

pected collisions (0.25 per season) the rating of the magnitude of impact is not 

modified.
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Black-legged Kittiwake: the predicted collisions make up less than 0.001% of 

the biogeographical population. Judged from derived Potential Biological Re-

moval the impact of collisions related the Vesterhav Syd offshore wind farm is 

rated as Negligible/Neutral/No impact. As Black-legged Kittiwakes have a low 

conservation status this rating is not further modified.

Auks

Auks belong to those seabird species with very low flight altitudes. There is only 

a very low overlap of flight altitude with the risk zone of the rotor blades. The 

percentage of overlap is supposed to be 1% and less (Cook et al. 2012, Furness 

et al. 2013, Johnston et al. 2014). Auks are reported to avoid offshore wind farms 

(see Section 6.4) further limiting the probability of collisions of auks with offshore 

wind farms. In Horns Rev 2 and 3 collision modelling predicted zero collisions 

when an avoidance of 98% is applied (HR3: Orbicon 2014b).

The collision modelling is based on the densities of flying birds which is very low 

and auks are mostly seen swimming (2 % total flying in all surveys were seen 

flying). As no collision is predicted the Magnitude of impact of collisions on auks 

is regarded as Negligible/Neutral/No impact. 

Table 54 summarises the results of the assessment of collisions during the peri-

od fo operation. Minor impacts are prediced for Herring Gulls, Common Gulls 

and Lesser Black-backed Gulls.

Table 54: Impact assessment of collisions during the period of operation

Parameter

Species

Magnitude of impact

Divers Negligible/ neutral/no impact 

Northern Gannet Negligible/ neutral/no impact 

Common scoter Negligible/ neutral/no impact 

Herring Gull Minor

Lesser Black-backed Gull Minor

Greater Black-backed Gull Negligible/ neutral/no impact 

Common Gull Minor

Little Gull Negligible/ neutral/no impact 

Kittiwake Negligible/ neutral/no impact 

Auks Negligible/ neutral/no impact 
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8.4 Total impact

Table 55 gives a summary of impact assessment of resting birds during opera-

tion separated by different project pressures. Regarding habitat loss / change 

Moderate impacts are predicted for divers and Common Scoter, whereas im-

pacts on Velvet Scoter and auks are assessed to be Minor. Artificial reef struc-

tures may have positive impacts on benthivorous and piscivorous species (re-

stricted to those species and parts of population that shows habituation).

The magnitude of impact of displacement is rated as Moderate in divers and

Common Scoter and as Minor in Velvet Scoter and auks. In Northern Gannets 

and gulls displacement is assessed to have a Negligible impact. The magnitude 

of impact of collisions with wind turbines during the period of operation is rated 

Minor in Herring Gulls, Lesser Black-backed Gulls and Common Gulls. In all 

other species collisions are assessed to have Negligible impacts.

Table 55: Summary of impacts on resting birds during operation

Parameter

Species

Degree of 

disturb-

ance *

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of 

impact

Habitat loss 

/ change

Divers Medium National / 

regional

Medium Perma-

nent

Moderate

Northern 

Gannets

Negligible Not rated Not rated Not 

rated

Negligi-

ble/neutral/no 

impact

Common 

Scoter

Medium Local Medium Perma-

nent

Moderate

Velvet Sco-

ter

Low Local Medium Perma-

nent

Minor

Auks Low Local Low Perma-

nent

Minor

Gulls Negligible Not rated Not rated Not 

rated

Negligi-

ble/neutral/no 

impact

Note: Artificial reef effects may positively affect the habitat use of benthivorous (higher 

benthos diversity and biomass on scour protection) and piscivorous species (new 

species dependent on reef structures, reduced fishing activities in and around wind 

farms). This effects only refer to those birds that habituate to the wind turbines and 

use that area for feeding



163Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Parameter

Species

Degree of 

disturb-

ance *

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of 

impact

Displace-

ment

Divers Medium Nation-

al/regional

Medium Perma-

nent

Moderate

Northern 

Gannet

Low Not important Medium Perma-

nent

Negligi-

ble/neutral/no 

impact

Common 

Scoter 

Medium Local Medium Perma-

nent

Moderate

Velvet Sco-

ter

Low Local Medium Perma-

nent

Minor

Auks Low Local Low Perma-

nent

Minor

Gulls Negligible Not rated Not rated Not 

rated

Negligi-

ble/neutral/no 

impact

Collision Different system of impact assessment used

Divers Negligible/ neu-

tral/no impact 

Northern Gannet Negligible/ neu-

tral/no impact 

Common scoter Negligible/ neu-

tral/no impact 

Herring Gull Minor

Lesser Black-backed Gull Minor

Greater Black-backed Gull Negligible/ neu-

tral/no impact 

Common Gull Minor

Little Gull Negligible/ neu-

tral/no impact 

Kittiwake Negligible/ neu-

tral/no impact 

Auks Negligible/ neu-

tral/no impact

*If Degree of disturbance is Negligible further criteria are not rated as Magnitude of impact is always 
Negligible
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9 IMPACT ASSESSMENT DURING DECOMMISSIONING

The decommissioning of the wind farm is planned after a period of operation of 

approximately 25 to 30 years in order to minimise both the short and long term 

effects on the environment. Based on current available technology, it is antici-

pated that the following level of decommissioning on the wind farm will be per-

formed:

 Wind turbines – to be removed completely;

 Structures and substructures – to be removed to the natural seabed lev-

el or to be partly left in situ;

 Cables – to be either removed (in the event they have become unburied) 

or to be left safely in situ, buried to below the natural seabed level or pro-

tected by rock-dump; and 

 Scour protection – to be left in situ.

Impacts on resting birds during decommissioning are comparable to those as-

sessed for the installation phase. The greatest impact is caused by increased 

vessel traffic in relation to disturbance, whereas habitat loss is also considered in 

terms of activities associated with the removal of turbines, cables and other in-

frastructure.

9.1 Habitat loss / change

9.1.1 Degree of disturbance

The scour protection will be left in situ and the related loss of habitat described in 

relation to operation is persistent (Section 8.1). If cables are removed the result-

ant impact (sedimentation and increase in water turbidity) will be comparable to 

those assessed for installation (Section 7.1). Studies on sedimentation at 

Vesterhav Syd conclude that the decommissioning phase is generally consid-

ered to incur similar or less changes in environmental parameters (COWI A/S 

2014).

Due to expected small scale of sediment plumes and short duration of the spills 

(COWI A/S 2014) the effect on mussels and other prey organisms for wintering 

waterbirds is anticipated to be very small. If cables are left in the seabed, the 

extent to which rock-dumping will be necessary is not yet clear. Normally, they 

are still buried below the natural seabed and only if the cable protrudes from the 

seabed e.g. due to shifts in sediment, would rock dumping will be necessary for 

protection. This would lead to a further reduction in available seabed with poten-

tial prey items for benthivorous species, but also would mean positive effects due 
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to an increase in hard bottom substrate. New benthos species could settle and 

positive effects on fish communities would be expected.

Similar to the situation during installation the degree of disturbance in habitat 

loss / change in gulls and Northern Gannets is regarded as Negligible (see 

Section 7.1.1 for further explanations) and other criteria are not further assessed.

In piscivorous divers and auks the situation during decommissioning is compa-

rable to the installation phase and the degree of disturbance is also rated as 

Medium in divers and Low in auks (Section 7.1.1). The increase in artificial reef 

structures caused by scour protection and rock dumping may positively affect

piscivorous species as fish communities may be positively affected. However, 

the effects of artificial reefs are assessed to be minor (NIRAS 2015b).

For Common Scoter and Velvet Scoter the activities during decommissioning 

will negatively affect food availability. In areas of vessel activities Common Sco-

ter are prevented to forage and if rock dumping will be necessary seabed with 

prey will be covered and the area is lost as feeding areas. As outlined in Section 

7.1.1 Common Scoter show a low flexibility in habitat use and their flexibility in 

food choice is therefore rated as low. The expected degree of turbidity and sedi-

mentation caused by decommissioning is expected to be within the natural range 

in this part of the North Sea and impact from these parameter are regarded as 

natural background variation (COWI A/S 2014).

The rating is presented in the following:

Common Scoter: Medium number of birds affected (0.123% of biogeographical 

population; see Section 8.2.1 on displacement for detailed calculations) and low 

felxibility in food choice results in a Medium degree of disturbance.

Velvet Scoter: Low number of birds affected (0.013% of biogeographical popula-

tion; see Section 8.2.1 on displacement for detailed calculations) and Medium 

flexibility in food choice results in a Low degree of disturbance.

9.1.2 Importance

The criteria ”Importance” is judged on the same basis for the period of decom-

missioning  and operation. As the period of operation is supposed to cause high-

er and longer lasting effects the assessment of Importance is described in detail 

in Section 8.2.2. The results of this assessment are presented for the relevant 

species.

In divers, Common Scoter, Velvet Scoter and auks degree of disturbance has 

been assessed as higher than negligible. The Importance of the area for these 

species is listed in the following:
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Divers: National/regional

Common Scoter: Local

Velvet Scoter: Local

Auks: Local

9.1.3 Likelihood of occurrence

The criteria ”Likelihood of occurrence” is judged on the same basis for the period 

of decommissioning and operation. As the period of operation is supposed to 

cause higher and longer lasting effects the assessment of Importance is de-

scribed in detail in Section 8.2.3. Effects of habituation are not considered during 

decommissioning period but a down-grading for the period of decommissioning

is performed due to the smaller spatial extend of the effect compared to the peri-

od of operation. The results of this assessment are presented for the relevant 

species.

Divers: Medium (habituation not considered, but down-

grading from High due to limited spatial scale dur-

ing decommissioning)

Common Scoter: Medium (habituation not considered, but down-

grading from High due to limited spatial scale dur-

ing decommissioning)

Velvet Scoter: Medium (habituation not considered, but down-

grading from High due to limited spatial scale dur-

ing decommissioning)

Auks: Low

9.1.4 Persistence

The habitat loss / change due to decommissioning activities is limited to the time 

period of work at a particular site. The total time period of decommissioning can-

not yet be defined and is anticipated to be similar to the time needed for installa-

tion. Decommissioning work will progress with time and it can be anticipated that 

work on particular sites last for less than one year. After leaving a working area 

the site is again available for birds. Therefore, the persistence of habitat loss / 

habitat change during the period of decommissioning is rated as Short-term.
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In Table 56 the results of the impact assessment on habitat loss / habitat change 

for the period of decommissioning is summarised. Only in divers a Minor Magni-

tude of impact is expected. In all other species the impact is assessed to be 

Negligible. Positive impacts may result from artificial reefs built by hard sub-

strate covering cables after rock dumping.

Table 56: Impact assessment on “habitat loss/change” during the period of decommis-

sioning

Parame-

ter;

Species

Degree of 

disturb-

ance *

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of 

impact

Divers Medium Nation-

al/regional

Medium Short-

term

Minor

Northern 

Gannet 

Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

Common 

Scoter

Medium Local Medium Short-

term y

Negligi-

ble/neutral/no 

impact

Velvet 

Scoter

Low Local Medium Short-

term

Negligi-

ble/neutral/no 

impact

Auks Low Local Low Short-

term y

Negligi-

ble/neutral/no 

impact

Gulls Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

Note Artificial reef effects (rock-dumping on subsea cables are further artificial 

reefs besides fundaments and scour protection) may positively affect the habitat 

use of benthivorous (higher benthos diversity and biomass on scour protection, 

settling of new species as food for seaducks) and piscivorous species (new species 

dependent on reef structures, reduced fishing activities in and around wind farms)

*If Degree of disturbance is Negligible further criteria are not rated as Magnitude of impact is always 
Negligible

9.2 Displacement

The disturbance of birds during decommissioning is expected to be comparable 

to the situation of installation. Also during decommissioning disturbance is pre-

dominantly caused by vessels. As the extent of work will be comparable to the 
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situation during installation, the effect of displacement during decommissioning is 

considered to be of the same magnitude as during installation (see Section 7.2).

In Table 57 the results of the impact assessment for displacement during de-

commissioning is summarised for different species. In divers a Minor impact of 

displacement is predicted. In all other species the combination of the rating of 

categories the magnitude of impact is rated as Negligible/neutral/no impact.

Table 57: Impact assessment on the pressure “displacement” during the period of de-

commissioning

Parame-

ter;

Species

Degree of 

disturb-

ance*

Importance Likelihood of 

occurrence*

Persis-

tence

Magnitude of 

impact

Divers Medium Nation-

al/regional

Medium Short 

term

Minor

Northern 

Gannet

Low Not important Medium Short 

term

Negligi-

ble/neutral/no 

impact

Common 

Scoter 

Medium Local Medium Short 

term

Negligi-

ble/neutral/no 

impact

Velvet 

Scoter

Low Local Medium Short 

term

Negligi-

ble/neutral/no 

impact

Auks Low Local Low Short 

term

Negligi-

ble/neutral/no 

impact

Gulls Negligible Not rated Not rated Not 

rated

Negligi-

ble/neutral/no 

impact

*If Degree of disturbance is Negligible further criteria are not rated as Magnitude of impact is always 
Negligible

9.3 Collisions

Referred to collisions the situation during decommissioning is comparable to the 

situation during installation. The Magnitude of impact of collisions during the 

period of decommissioning is assessed to be Negligible/Neutral/No impact. For 

further explanations see Section 7.3 on installation.
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9.4 Total impact

Habitat loss / change as well as displacement is assessed to cause a Minor

impact in divers during decommissioning. In other species impacts are assessed 

to be negligible. Additional artificial reefs build by rock-dumping to protect the 

cables (in case that they are left in the seabed and rock dumping will be neces-

sary) will increase the positive effect of benthos and fish communities at the ex-

pense of a reduction in the softbottom infauna (Table 58). 

Table 58: Summary of impact on resting birds during decommissioning

Parame-

ter;

Species

Degree of 

disturbance

*

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of 

impact

Habitat 

loss / 

change

Divers Medium Nation-

al/regional

Medium Short-

term

Minor

Northern 

Gannet 

Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

Common 

Scoter

Medium Local Medium Short-

term y

Negligi-

ble/neutral/no 

impact

Velvet 

Scoter

Low Local Medium Short-

term

Negligi-

ble/neutral/no 

impact

Auks Low Local Low Short-

term y

Negligi-

ble/neutral/no 

impact

Gulls Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

NOTE Artificial reef effects (rock-dumping on subsea cables are further artificial reefs 

besides fundaments and scour protection) may positively affect the habitat use of 

benthivorous (higher benthos diversity and biomass on scour protection, settling of 

new species as food for seaducks) and piscivorous species (new species dependent 

on reef structures, reduced fishing activities in and around wind farms)
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Parame-

ter;

Species

Degree of 

disturbance

*

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of 

impact

Displace-

place-

ment

Divers Medium Nation-

al/regional

Medium Short 

term

Minor

Northern 

Gannet

Low Not im-

portant

Medium Short 

term

Negligi-

ble/neutral/no 

impact

Common 

Scoter 

Medium Local Medium Short 

term

Negligi-

ble/neutral/no 

impact

Velvet 

Scoter

Low Local Medium Short 

term

Negligi-

ble/neutral/no 

impact

Auks Low Local Low Short 

term

Negligi-

ble/neutral/no 

impact

Gulls Negligible Not rated Not rated Not rated Negligi-

ble/neutral/no 

impact

*If Degree of disturbance is Negligible further criteria are not rated as Magnitude of impact is always 

Negligible
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10 CUMULATIVE IMPACT ASSESSMENT

When several wind farm projects are present in the same environment at the 

same time there is the potential for cumulative effects to arise. Possible cumula-

tive effects will be addressed in the following sections. 

10.1 Projects considered for cumulative impacts

For resting birds there are no relevant existing offshore wind farms in the direct 

vicinity of the planned Vesterhav Syd offshore wind farm. The wind farms in the 

Horns Rev zone are located about 30 km south of Vesterhav Syd. Wind farms 

Horns Rev 1 and Horns Rev 2 are located further south than Horns Rev 3. Horns 

Rev 1 has been operational since 2002. Common Scoter have displayed some 

habituation to these wind farms whereas avoidance behaviour is still observed in 

diver species (Petersen et al. 2006a). However, studies at British wind farms (in 

operation for a longer period) have found that avoidance is not complete and 

indications of habituation were found also in divers (Percival 2009, 2013). There-

fore, the two existing wind farms Horns Rev 1 and 2 are not considered within 

this cumulative assessment for displacement because after a longer period of 

operation greater levels of habituation can be expected. For the cumulative ef-

fects of collisions both wind farms Horns Rev1 and Horns Rev 2 are considered 

as habituation cannot be applied and collisions can be expected. Both wind 

farms are located in rather close distance to the Vesterhav Syd project justifying 

an inclusion in the cumulative assessment. Horns Rev 3 is not yet built and the 

effects of this wind farm will most probably overlap in time with the wind farm 

Vesterhav Syd. Accordingly, a cumulative effect is considered.

For the assessment of cumulative effects on resting birds the following wind 

farms are considered (see Figure 63 for locations).

 Vesterhav Nord is located about 42 km North of Vesterhav Syd and is 

planned to be built at the same time as Vesterhav Syd. The size of the 

wind farm and location with respect to coastline is similar to Vesterhav 

Syd project. The exact wind farm layout and the number and size of tur-

bines is not yet determined.

 Nissum Bredning / Fjordgrundene Havmøller: planned wind farm south 

east of Thyborøn inland in the Nissum Bredning fjord about 7 km east of 

Vesterhav Nord. It is planned with 14 turbines (6 MW) in two rows. The 

turbines are not yet built and currently no time scale is available. 

 Horns Rev 1 is located about 60 km south of the planned wind farm 

Vesterhav Syd and about 14-20 km south west of Blåvands Huk. The 

wind farm was completed in late 2002. It has a capacity of 160 MW and 

is composed of 80 turbines erected in a grid pattern of 10 rows oriented 

north-south (21 km²).
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 Horns Rev 2 is located about 50 km south west of the planned wind farm 

Vesterhav Syd south of Horns Rev 3. The wind farm was built from May 

2008 to September 2009. It has a capacity of 209 MW and consists of 91 

turbines covering an area of 33 km². 

 Horns Rev 3 is located about 40 km south west of Vesterhav Syd north-

west of the westenmost point of Denmark, Blåvands Huk and is planned 

to be built in the near future. It will have a capacity of 400 MW over an 

area of 145 km². Size and number of turbines is not yet determined with 

range between 40 turbines (10 MW) and 136 turbines (3 MW).

Figure 63: Wind farms considered for cumulative effects: Horns Rev 1, Horns Rev 2, 

Horns Rev 3, Vesterhav Syd, Vesterhav Syd and Nissum Bredning (source: 

http://www.4coffshore.com/offshorewind/)



173Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Explanation: rings are areas outlined by Danish Government for possible offshore wind farms

10.2 Cumulative impact assessment

Cumulative impacts are assessed for those species in which at least a minor 

effect was predicted. As there is no timetable available regarding the installation 

and decommissioning of all wind farms considered the cumulative assessment 

will be restricted to the period of operation. 

In divers and Common Scoter moderate impacts are assessed for the period of 

operation for both habitat loss / change and disturbance (in divers minor effects 

also during installation and decommissioning). Minor effects are predicted for 

displacement and habitat change in auks and Velvet Scoter during operation. For 

collisions minor impacts are predicted in Common Gulls, Herring Gulls and 

Lesser Black-backed Gulls. For these species a cumulative impact assessment 

is performed. As divers, Common Scoter, Velvet Scoter and auks are regarded 

to be sensitive against disturbance the effect of habitat loss / habitat change is 

superposed by the effect of disturbance: a bird that is disturbed from an area 

also loses this habitat for feeding. Therefore, the assessment of cumulative ef-

fect is performed on displacement only in these species (as it also covers habitat 

loss in these species).

10.2.1 Divers

The cumulative impact assessment in Horns Rev 3 project include Horns Rev 1 

and Horns Rev 2 wind farms and also the wind farm projects Vesterhav Syd and 

Vesterhav Nord. Based on the impact assessment for Horns Rev 3 no significant 

cumulative impacts on divers are predicted (HR3: Orbicon 2014a). In Horns Rev 

3 wind farm it is assessed that up to 165 divers would be displaced. In contrast 

to Vesterhav Nord (2 km buffer zone and 100% displacement as a worst case 

following a precautionary principle) the calculations in Horns Rev 3 project are 

based on a buffer zone of 500 m and a displacement rate of 85%. For Vesterhav 

Syd offshore wind farm it is predicted that 186 divers will be displaced (as a 

worst case assumption: population in spring, 2 km displacement for all birds) 

corresponding to 0.052% of the biogeographical population. In Vesterhav Nord 

the highest number of divers present within the 2 km impact zone was 136 indi-

viduals on 25th November 2013 (NIRAS 2015c). Summing up the predicted num-

ber of displaced divers of all projects considered approximately 0.18% of Red-

throated Diver population would be affected by displacement (rating Medium for 

the degree of disturbance according to Table 25). It is considered that displace-

ment of birds does not directly result in mortality, but in a redistribution of bird 

populations. If a deterioration in feeding conditions is associated with this redis-

tribution, increased mortality or reduced reproduction could be a potential conse-

quence. However, in contrast to benthivorous species, divers are not bound to 
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particular areas with suitable water depths but rely more on dynamic processes 

like water fronts (Skov & Prins 2001). Therefore, it can be assumed that the dis-

placement will have no significant effects in terms of reduction in diver popula-

tion. Divers are not supposed to fly inland during the resting period and the wind 

farm Nissum Bredning is therefore not considered in divers.

Topping and Petersen (2011) assessed the cumulative impacts on the Red-

throated Diver on the population level using a modelling approach. For different 

levels of wind farm developments they predicted only small impacts on the over-

all population. A decrease in flyway population by 0.1% is predicted in scenario 2 

covering the wind farms shown in Figure 64 which is below the level of relevance 

on population level. 

Figure 64: Considered wind farms in scenario 2 for modeling approach of cumulative 

impacts on Red-throated Diver according to Topping and Petersen (2011)

Poot et. al. (2011) calculated cumulative effects of Dutch wind farms based on 

the level of Potential Biological Removal. Considering 11 offshore wind farms 

across the Dutch North Sea (up to 20 km distance from shoreline) they predict 

9.2 colliding divers and rate the cumulative effects as “highly unlikely”.

Referring the importance status an International important would be reached in a 

species with a very high conservation status, if 0.5% of the biogeographical pop-
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ulation would be within the area large scale area of the wind farm (here: study 

areas). Referred to the Red-throated Diver with a 1% value of population of 

2,600 individuals, Table 28) 1,300 individuals would exceed the limit to interna-

tional importance. The sum of estimates of all three areas (Vesterhav Nord: 691; 

Vesterhav Syd: 959 individual, Horns Rev 3: >3.000 in spring) would justify an 

International status. The parameter “Likelihood of occurrence” is assessed to be 

Medium due to the expected habituation of divers to wind farms. With a Perma-

nent persistence of the impact the magnitude of impact on a cumulative basis is 

the same as described for Vesterhav Syd project (see Section 8.4): Moderate

(Table 59).

Table 59: Cumulative impact assessment on divers

Degree of 

disturbance

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of impact

Medium International Medium Perma-

nent

Moderate

10.2.2 Common Scoter

In the Vesterhav Nord project no Common Scoter were found within the devel-

opment area and this project has therefore not to be considered in a cumulative 

assessment. 

In the impact assessment of the Horns Rev 3 project 2,808 Common Scoter are 

predicted to be within the impact zone of 500 m. It is anticipated that only 50% 

will be displaced (1,404 individuals) corresponding to 0.26 % of the reference 

population (HR3: Orbicon 2014a). The severity of impact is rated as Medium in 

the Horns Rev 3 study. In the Vesterhav Syd study a different assessment sys-

tem is used. Further, in the Vesterhav Syd study different assumptions are made 

and a more precautionary treatment of assessment is used. Therefore, the as-

sessments of both studies are not directly comparable. Using a buffer zone of 

500 m (334 birds displaced, see Table 38) and a displacement rate of 50% 167 

birds would be displaced in the Vesterhav Syd study. This would be 0.03% of the 

reference population and a further 12% of affected birds added to the calculated 

value of 0.26% in the Horns Rev 3 study. This would only mean a relatively low 

increase in affected bird numbers if rating would follow the assumptions used in 

the Horns Rev study. 

Following the assessment method of this study the cumulative value of 0.38% of 

the reference population would be affected (0.26% Horns Rev 2; 0.12% Vester-

hav Syd). The birds within the impact zone in relation to the biogeographical 

population (Table 25) is rated as medium leading to a Medium degree of dis-
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turbance in sensitive species such as the Common Scoter. After including the 

Common Scoters from the Horns Rev 3 area the importance will increase from 

Local to National/regional (combination of a very high abundance and a low 

conservation status, see Table 29). The likelihood of occurrence is rated as Me-

dium due to expected habituation and the persistence is Permanent. According 

to the assessment Table 81 on a medium degree of disturbance the Magnitude 

of impact is rated as Moderate in a cumulative assessment (Table 60).

Table 60: Cumulative impact assessment on Common Scoter

Degree of 

disturbance 

Importance Likelihood of oc-

currence

Persis-

tence

Magnitude of impact

Medium National / re-

gional

Medium Perma-

nent

Moderate

10.2.3 Velvet Scoter

In the Vesterhav Nord project no Velvet Scoter were found within the develop-

ment area and this project has therefore not to be considered in a cumulative 

assessment. The Nissum Bredning offshore wind farm is on the coastline east of 

Vesterhav Nord and Velvet Scoter are not anticipated to interact with this wind 

farm.

In the Horns Rev 3 area Velvet Scoter are concentrated in the very southern part 

of the study area and the impact zone around the wind farm is only rarely used 

by Velvet Scoter (HR3: Orbicon 2014a). The severity of impact is assessed as 

low and it is only stated that ”low number” of Velvet Scoter are likely to be dis-

placed (without giving exact figures). In the Vesterhav Syd study area a maxi-

mum of 66 Velvet Scoter were recorded within the impact zone representing 

0.013% of the reference population. In a cumulative assessment only a low 

number of birds have to be added to those found in Vesterhav Syd (nearly no 

Velvet Scoter in Vesterhav Nord). Therefore, the degree of disturbance where 

the number of affected birds contributes to the assessment is still rated as Low

(highly sensitive and low number of birds affected). The Horn Rev 3 area holds

0.39% of Velvet Scoter population during the spring season and the Vesterhav 

Syd area at maximum 0.026%. With a high conservation status the importance is 

assessed to be National/regional (see Table 29). The likelihood of occurrence 

is assessed to be Medium for the cumulative population of Horns Rev 3, Vester-

hav Nord and Vesterhav Syd. A behavioural pattern similar to the Common Sco-

ter is expected with possible habituation to the wind farm. The persistence is 

Permanent. 

In a cumulative assessment the Magnitude of impact is rated as Minor (Table 

61). 
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Table 61: Cumulative impact assessment on Velvet Scoter

Degree of 

disturbance

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of impact

Low National/regional Medium Perma-

nent

Minor

10.2.4 Common Gull

For the Common Gull a minor impact of collisions is predicted and therefore, the 

possible impacts on a cumulative basis are regarded. 

In the wind farms Horns Rev 1 and Horns Rev 2 collision risks of Small Gulls are 

estimated to be 18 collisions at Horns Rev 1 and 10 collisions at Horns Rev 2 

(Skov et al. 2012) for the period from November to April. This group consists of 

Common Gulls, Black-headed Gulls and Little gulls. The dominances of Com-

mon Gulls and Black-headed Gulls were similar (low numbers of Little Gulls; 

Skov et al. 2012) but on a precautionary basis all collisions are allocated to the 

Common Gull. For the Horns Rev 3 wind farm the collision risk for Common Gull 

is rated “High” and collisions of 18 individuals are predicted (98% avoidance rate

for the period of January to September; HR3: Orbicon 2014b). For the Vesterhav 

Nord project a yearly value of 98 collisions are calculated (NIRAS 2015c). 

In summary of Vesterhav Syd (208 collisions per year), Vesterhav Nord (98 colli-

sions per year), Horns Rev 1 (18 collisions; November - April), Horns Rev 2 (10 

collisions, November - April) and Horns Rev 3 (18 collisions, January - Septem-

ber), a total 352 yearly collisions would be expected corresponding to 0.021% of 

the biogeographical population. In both Vesterhav Nord and Vesterhav Syd pro-

jects approximately 20 % of gulls were not identified to species level. Therefore, 

these collision values have to be regarded as minimum values. An unknown 

number of collisions have to be added due to collisions with the Nissum Bredning

wind farm. For the period from 1990 to 2002 the overall European trend is classi-

fied as “unknown” according to BirdLife International (2004) with decreasing 

populations in Sweden, Norway and the UK and increasing populations in Fin-

land and Germany (constant in Denmark). More recent calculations confirm an 

ongoing decrease of Common Gull populations in UK (JNCC 2014) with de-

creasing rates of 44% from 1998 to 2011 (based on a breeding bird survey of the 

RSPB). The overall trend in the International Wadden Sea is stable (period 

1998/99 to 2009/2010) with a decreasing trend in Denmark (JMMB 2011). There-

fore, it is reasonable to regard the population trend as decreasing (at least on a 

precautionary basis) and take a removal factor (rf) of 0.1 for the assessment of 

the PBR population (see Section 6.2.5). In this case a removal of 0.9% of the 

population would cause an unacceptable additional mortality with negative ef-

fects on the population. Even if an unknown number of collisions in the Nissum 
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Bredning wind farm and further collisions of Common Gulls resulting from “uni-

dentified gulls” and from limited seasonal coverage are added to the 0.021% the 

cumulative collision rate is most probably within the limits of a Minor impact 

(≥0.01% and < 0.1% of biogeographic population, Section 6.2.5). A Moderate 

impact would arise if 1,300 collisions would occur in addition to the predicted 352 

collisions which seem to be very unlikely. Poot et al.(2011) estimate cumulative 

effects on the Dutch Common Gull populations due to multiple wind farms (11 

offshore wind farms across the Dutch North Sea) as “highly unlikely”.

Due to these explanations the magnitude of impact of collisions on the Common 

Gulls is assessed to be Minor also on a cumulative basis.

10.2.5 Lesser Black-backed Gull

For Lesser Black-backed Gulls a minor impact of collisions is predicted and 

therefore, the possible impacts on a cumulative basis are regarded. 

For the Horns Rev 3 wind farm the collision risk for Lesser Black-backed Gulls is 

rated to be “very high” and collisions of 115 individuals are predicted (January to 

September). For Horns Rev 1 and Horns Rev 2 collision numbers are calculated 

for the group of Large Gulls for the wintering period (November to April): 378 

individuals in Horns Rev 1 and 360 individuals in Horns Rev 2 (Skov et al. 2012). 

The higher values in Horns Rev 1 and Horns Rev 2 compared to Horns Rev 3 

are attributed to the fact that bird densities were higher and also to the higher 

proportion of birds flying at rotor height. Collision risks are not distinguished be-

tween Herring Gull, Lesser Black-backed Gull and Great Black-backed Gull who 

contribute to the group of Large Gulls. However, according to monitoring data it 

can be concluded that the Lesser Black-backed Gull contributes to a very little 

part to the Large Gulls. This is true for the wintering period but also during spring 

and autumn seasons, e.g. visual observations at three observation sites at the 

Horns Rev area from autumn 2010 to spring 2012 showed a total of 11,731 Her-

ring Gulls, but only 621 Lesser Black-backed Gulls (Appendix 2 in Skov et al. 

2012). Approximately 5% (or less) of Large Gulls can be attributed to the Lesser 

Black-backed Gull (Christensen et al. 2003, Skov et al. 2012, Petersen et al. 

2014a). If 5% of the collisions of Large Gulls in Horns Rev 1 and Horns Rev 2

would be Lesser Black-backed Gulls 19 collisions in Horns Rev 1 and 18 in 

Horns Rev 2 would be expected. For the Vesterhav Nord project a yearly value 

of 4.6 collisions are calculated (NIRAS 2015c). 

In summary of Vesterhav Syd (14.4 collisions per year), Vesterhav Nord (4.6 

collisions per year), Horns Rev 3 (115 collisions, January - September), Horns 

Rev 1 (19 collisions, November - April) and Horns Rev 2 (18 collisions, Novem-

ber - April), a total of 171 collisions would be expected making up 0.045% of the 

biogeographical population. In both Vesterhav Nord and Vesterhav Syd projects 

approximately 20 % of gulls were not identified to species level. Therefore, these 



179Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

collision values have to be regarded as minimum values, also because of the 

incomplete coverage of the season. Further, an unknown number of collisions 

have to be added due to collisions with the wind farm Nissum Bredning. For the 

period of from 1990 to 2002 the overall European trend is classified as “large 

increase” according to BirdLife International (2004) with increasing populations in 

Norway, Denmark, Germany and UK, but decreasing trends in Sweden and Fin-

land. However, more recent calculations show a strong decrease in UK in the 

period from 2000 to 2013 of 48% (JNCC 2014). Therefore, it is reasonable to 

regard the population trend as decreasing (at least on a precautionary basis) and 

take a removal factor (rf) of 0.1 for the assessment of the PBR population (see 

Section 6.2.5). In this case a removal of 0.7% of the population would cause an 

unacceptable additional mortality with negative effects on the population. Con-

sidering the calculated proportion of colliding birds of 0.045% of the biogeo-

graphical population, an additional collision risk of 210 individuals would break 

the threshold for a Moderate impact (collision of ≥0.1% of the reference popula-

tion corresponding to 381 colliding individuals, see Section 6.2.5). Even consid-

ering the uncertainties listed above (Nissum Bredning, temporal coverage of 

surveys, contribution to “unidentified gulls” in Vesterhav projects and to “Large 

Gulls” in Horns Rev 1 and 2) it seems very unlikely that the threshold to a mod-

erate impact will be reached.

Poot et al.(2011) estimate cumulative effects on the Dutch Lesser Black-backed 

Gull populations due to multiple wind farms (11 offshore wind farms across the 

Dutch North Sea) as “highly unlikely”.

Therefore, the magnitude of impact is still rated as Minor.

10.2.6 Herring Gull

For the Herring Gull a minor impact of collisions is predicted and therefore, the 

possible impacts on a cumulative basis are regarded. 

For the Horns Rev 3 wind farm the collision risk for Herring Gull is rated as “Very 

High” and collisions of 148 individuals for the period of January to September are 

predicted (98% avoidance rate; HR3: Orbicon 2014b). In the Horns Rev 1 and 

Horns Rev 2 wind farms a total of 378 and 360 collisions of Large Gulls are pre-

dicted, respectively (Skov et al. 2012). It has to be reminded that the avoidance 

rate has a very strong influence on the calculated number of collisions (Cham-

berlain et al. 2006). Skov et al. (2012) regard the application of 98% avoidance 

rate in Horns Rev 1 and 2 wind farms as a pessimistic scenario and with an ap-

plication of 99.5% avoidance rate (assumed to be an optimistic scenario) the 

numbers of collisions would be 95 (Horns Rev 1) and 90 individuals (Horns Rev 

2). As outlined in Section 10.2.5 on the Lesser Black-backed Gull most large 

gulls in these studies are assumed to be Herring Gulls (roughly 90% Herring 

Gulls, 5% Lesser Black-backed Gulls, 5% Great Black-backed Gull, with some 
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variation between the studies; less Herring Gulls when migration periods are 

included). If the species contribute to collisions according to their proportions in 

the local population (assuming similar variables related to collision risk: bird size, 

flight behaviour, nocturnal activity, proportions at rotor height according to Ap-

pendix 16.2) approximately 340 collisions at Horns Rev 1 and 324 collisions at 

Horns Rev 2 are predicted for the wintering period (90% of the Large Gull fig-

ures, avoidance rate 98%). 

For the Vesterhav Nord project a yearly value of 44 collisions are calculated

(NIRAS 2015c). 

In summary of Vesterhav Syd (156 collisions per year), Vesterhav Nord (44 colli-

sions per year), Horns Rev 1 (340 collisions, November - April), Horns Rev 2 

(324 collisions, November - April) and Horns Rev 3 (148 collisions, January -

September), 1,012 collisions would be expected corresponding to 0.05% of the 

biogeographical population. In both Vesterhav Nord and Vesterhav Syd projects 

approximately 20 % of gulls were not identified to species level. Therefore, these 

collision values have to be regarded as minimum values. An unknown number of 

collisions have to be added due to collisions with the Nissum Bredning wind 

farm. 

For the period from 1990 to 2002 the overall European trend is classified to show 

a “moderate increase” according to BirdLife International (2004) with increasing 

populations in Scandinavia, Denmark and Germany (decreasing in the UK).

More recent calculations confirm an ongoing decrease of Herring Gull popula-

tions in UK (JNCC 2014) with decreasing rates of 30% from 2000 to 2013 (based 

on a breeding bird survey of the RSPB). The overall trend in the International 

Wadden Sea is characterised by a moderate decrease (period 1998/99 to 

2009/2010) with a stable population in Denmark (JMMB 2011). Regarding the 

population trend as decreasing (at least on a precautionary basis) a removal 

factor (rf) of 0.1 for the assessment of the PBR population is considered (see 

Section 6.2.5). In this case a removal of 0.4% of the population would cause an 

unacceptable additional mortality with negative effects on the population. Even if 

an unknown number of collisions are added to the 0.05% due to uncertainties in 

the determination of the exact collision numbers (Nissum Bredning, temporal 

coverage of surveys, contribution to “unidentified gulls” in Vesterhav projects and 

to “Large Gulls” in Horns Rev 1 and 2) the cumulative collision risk is unlikely to 

reach a level of a Moderate impact. The threshold to a Moderate impact of 0.1% 

of the biogeographical population would be reached if further 925 Herring Gulls 

would collide which seems to be very unlikely. Poot et al.(2011) estimate cumu-

lative effects on the Dutch Herring Gull population due to multiple wind farms (11 

offshore wind farms across the Dutch North Sea) as “highly unlikely”.

Due to these explanations the magnitude of impact of collisions on the Herring

Gulls is assessed to be Minor also on a cumulative basis.
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10.2.7 Auks

The Nissum Bredning offshore wind farm is on the coastline east near the Lim-

fjord and auks are not anticipated to interact with this wind farm.

In the Vesterhav Nord offshore wind farm auks were found in the northern part of 

the development area and a total of 15 auks are predicted to be affected by dis-

placement (NIRAS 2015c).

In the Horns Rev 3 area the winter population of auks is estimated to be around 

1,500 individuals (HR3: Orbicon 2014a) with birds also using the wind farm area. 

A total of 53 Common Guillemots/Razorbills assumed to be displaced by the 

wind farm in operation representing 0.01% of the reference population. In the 

present study on Vesterhav Syd 28 indiviudals are supposed to be displaced 

from the wind farm area. Cumulatively taken into account the three wind farms,

96 Common Guillemots/Razorbills will be affected by displacement (0.019% of 

refrence population of the Razorbill). With a medium sensitivity and a still low 

number of affected birds the degree of disturbance is still rated as Low.

The Horn Rev 3 area holds a wintering population of 1,495 auks (HR3: Orbicon 

2014a) and at Vesterhav Nord a maximum of 225 auks were found in March 

2014 (NIRAS 2015c). Together with the maximum number of 771 auks in the 

Vesterhav Syd area, a total of 2,491 auks are within the cumulative area regard-

ed. This number refers to 0.49 % of the biogeographical population (referred to 

Razorbills) and is rated as Medium. In combination with a low conservation sta-

tus the importance is rated as Local for cumulative assessment.

In both Vesterhav Syd and Vesterhav Nord projects auks were concentrated in 

the western part of the study areas and relatively low number of local birds used 

the development area. In the Horns Rev study area auks used the wind farm 

area but a concentration of birds compared to other parts of the study area was 

not obvious. Therefore, the Likelihood of occurrence is rated as Low.

The persistence of project pressures is Permanent for wind farms in operation 

as operation period is supposed to be longer than five years.

In a cumulative assessment the Magnitude of Impact is rated as Minor (Table 

62). 



182Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Table 62: Cumulative impact assessment on auks

Degree of 

disturbance

Importance Likelihood of 

occurrence

Persis-

tence

Magnitude of impact

Low Local Low Perma-

nent

Minor
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11 CROSS-BORDER EFFECTS

The Espoo Convention on Environmental Impact Assessment in a Transbounda-

ry Context and EU Directive 85/337/EEC aims to identify effects on a trans-

boundary scale in order to prevent, mitigate and monitor environmental damage. 

The Vesterhav Syd development area is located completely in Danish waters. 

The EEZ border to Germany is about 60 km apart in southern direction, the Nor-

wegian EEZ border is approximately 170 km apart in north western direction. 

According to the location of the Vesterhav Syd wind farm cross-border effects for 

resting and staging birds are not expected.

12 MITIGATION MEASURES

If a potential impact is assessed as moderate negative, it is deemed necessary 

to consider mitigation measures. If impacts are evaluated as major, mitigation 

measures are deemed to be mandatory.

Impacts are assessed to be of moderate level for divers and Common Scoters 

during operation. In these species, mitigation measures have to be considered.

Mitigation measures in relation to the period of operation can only act via the 

spatial design of the wind farm. The moderate impact in Common Scoter is main-

ly caused by birds concentrating in the north eastern part of the development 

area. Excluding this area from wind farm layout would most probably reduce the 

moderate impact. Generally, minimizing the area covered by wind turbines e.g. 

by using fewer turbines (with higher power) could be a measure to reduce the 

impact. 

13 POTENTIAL INSUFFICIENT KNOWLEDGE 

The data base used for this assessment is regarded as sufficient. The lack of 

surveys in December and January due to adverse weather conditions has 

proved to cause no critical gaps in the estimation of wintering birds as no species 

peaks in this time and winter situation is covered by other surveys. In some spe-

cies the data base could have been improved by covering the missing months, 

but this lack of information is not regarded as critical. 

The key species in resting birds are divers, Common Scoter and auks. These 

species use the area for resting during the winter months until spring. The total 

period of presence was covered with aerial surveys and a reliable estimate of 

their abundance and distribution was possible. In other species (Northern Gan-

net and gulls) the presented values on abundance and collisions have to be re-
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garded as minimum values as peak occurrence are supposed to be in months 

not covered by surveys. 

14 CONCLUSION OF THE TOTAL IMPACT 

In Table 63 all impacts predicted for the Vesterhav Syd offshore wind farm on 

resting birds are summarised that are of at least of minor magnitude. 

The highest impact was assessed as Moderate for displacement and habitat 

loss / habitat change for divers and Common Scoter during the period of opera-

tion. This is mainly due to the high sensitivity of these species and the number of 

expected birds being affected. During operation, displacement and habitat loss 

are supposed to cause Minor impacts in Velvet Scoter and auks. During the 

periods of installation and decommissioning Minor impacts are predicted for 

divers due to displacement and habitat loss. Collision is assessed to cause Mi-

nor impact in Common Gulls, Herring Gulls and Lesser Black-backed Gulls dur-

ing the period of operation. For all other resting species the impact of all pres-

sures is regarded as Negligible.

The determined magnitudes of impact did not change when impacts of dis-

placement are assessed cumulatively for the wind farms Vesterhav Syd, Vester-

hav Nord, Nissum Bredning and Horns Rev 3 (and also including Horns Rev 1 

and 2 for collisions).

Table 63: Summary of impact of Vesterhav Syd offshore wind farm of at least minor 

magnitude for all periods, pressures and species

Phase Pressure Species Magnitude of im-

pact

Installation Habitat loss / chan-

ge

Divers Minor

Displacement Divers Minor

Operation Habitat loss / chan-

ge

Divers Moderate

Common Scoter Moderate

Velvet Scoter Minor

Auks Minor

Displacement Divers Moderate

Common Scoter Moderate

Velvet Scoter Minor

Auks Minor

Collision Common Gull Minor

Herring Gull Minor

Lesser Black-

backed Gull

Minor

Decommissioning Habitat loss / chan-

ge

Divers Minor

Displacement Divers Minor

The used assessment method considers important parameter for the assess-

ment of impacts including the number of birds affected, the importance of the 
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area for the species, the likelihood that an effect occurs and the temporal persis-

tence of the impact. The judgment follows data recorded during standardised 

surveys and procedures for analyses and the assessment is further modified by 

expert judgment. Therefore, there is a high confidence that the assessed impacts 

reflect a realistic situation when worst case assumptions are considered.

Using worst case assumptions in wind farm layout and selection of data follows a 

principle of precaution and is regarded to be necessary to consider all possible 

effects. Apart from this principle there are further interpretations of the data that 

may result in effects of lower magnitude. One of these assumption is a selection 

of one day of highest number of birds in the study area and in the development 

area. In divers, this selection leads to a moderate impact. As the distribution of 

divers showed high variation between surveys, periods with lower number of 

affected birds would be common (Figure 14, Table 12) and the rating of the im-

pact assessment of the Vesterhav Syd offshore wind farm would most likely be 

lower using a data selection different from worst case. But even then, moderate 

cumulative effects would most probably persist due to the high number of divers 

in the Horns Rev area (cumulative rating as International importance). The densi-

ties of wintering divers were comparable to areas further south (e.g. in the Horns 

Rev 3 area where impact is rated as low; HR3: Orbicon 2014a) and the calculat-

ed number of displaced birds (0.071% of biogeographical population) was at a 

low level within the range of a Medium rating of affected birds (Medium: 0.05 to 

0.5% of population) leading to a Moderate impact.

For Common Scoter the Moderate impacts during operation are nearly exclusive-

ly caused by birds found in the shallow waters in the north eastern part of the 

development area (Common Scoter: Figure 24, Figure 25). Excluding this part 

from analyses (e.g. if a wind farm layout without this area would be chosen) 

would substantially reduce the number of affected birds and the impact would 

most probably be lower.

It has to be noted that different approaches for impact assessments may be used 

in different studies and therefore, the comparability of impact assessments 

across studies may be limited. Besides the assessment methods also impact 

areas (species-specific buffer zones around the source of impact) and the level 

of impact (e.g. displacement affects 100% of birds or less) may differ between 

studies. For example, referring the latter issue (level of impact) habituation may 

be considered in the calculation of birds affected or in the rating of the likelihood 

of occurrence of an impact (as done in the present study). 
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16 APPENDIX

16.1 Worked example of collision rate model for the Herring Gull

The following example for Herring Gull at Vesterhav Syd (66 x 3 MW) shows the 

steps taken in the collision rate model (Band 2012) during the calculation of the 

estimated number of collision victims based on densities recorded in April 2014.

Step 1. Number of flights through the rotor-swept area

The number of flights through the rotor-swept area is calculated by the numbers 

of birds in the ‘risk area’. This ‘risk area’ is a volume infront of the rotors and is 

turbine- and species-specific. For Herring Gull at the 66 x 3 MW variant at 

Vesterhav Syd, this is based on:

The total area of the rotors

π r
2

x number of turbines

π . 3136 x 66

650234 m2

and the flight speed of Herring Gull (12.8 m/s), which is used to calculate the 

volume

12.8 x 650234 m2

8322995 m3

The density of flying birds in this ‘risk area’ is taken from the recorded density 

from the survey data with adjustments made for the proportion at rotor height 

and differing activity during the night.

For the 66 x 3 MW turbines in Vesterhav Syd, Herring Gulls are estimated to 

cross the rotors a total of 4858 times in April 2014.

Step 2. Probability of collision for a single crossing

The probability of collision with the moving rotors during a single crossing of the 

rotor-swept area is based on the size and flight speed of the bird and size and 

speed of the rotors. For Herring Gull and a 3MW turbine at Vesterhav Syd the

probability of collision is 0.079.

Step 3. Numbers of collisions assuming no avoidance

The probability of collision for a single transit of the rotors then is multiplied by 

the number of flights through the rotors during the month in question.

n flights through rotor-swept area x probability of collision

4858 x 0.079

385 collisions in April 2014 assuming no avoidance

Step 4. Application of avoidance rates
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Band (2012) recommends the use of four different avoidance rates, which are 

applied to the estimated number of collisions as follows2:

n collisions x avoidance rate    = n collisions with avoidance

385     0.95 19.26

385     0.98 7.70

385     0.99 3.85

385     0.995 1.93

Figure 65: Screenshot of the Band model spreadsheet for the calculation of collision 

probability (Step 1.)

                                                  
2 Result of the calculation given here can vary to that in the figures due to rounding of 

figures in this worked example.
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Figure 66: Screenshot of the Band model spreadsheet for the calculation of number of 

flights through rotor-swept area (Step 2.), numbers of collisions assuming no 

avoidance (Step 3.) and application of avoidance rates (Step 4.)

16.2 Parameters for collision modelling in resting birds

Table 64: Parameters used in collision risk modeling for 16 resting bird species and 

species groups according to Band et al. (2012)

1 Taken from Cramp & Perrins (in serie)

2 Taken from Alerstam et al. (2007)

3 Taken from Garthe & Hüppop (2004)

4 Taken from Johnston et al. (2014)

5 Taken from Bruderer & Boldt (2008)

6 Based on Red-throated Diver

7 Taken as the mean values of Little Gull, Common Gull and Black-legged Kittiwake.

8 Taken as the mean values of Lesser Black-backed Gull, Herring Gull and Great Black-backed Gull.

9 Taken as the mean values of Puffin, Common Guillemot and Razorbill.
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10 Based on Common Scoter

16.3 Distance functions for resting birds

Red-throated diver

A total of 152 individual Red-throated Divers were recorded over 117 sightings 

during the aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. This 

species was most common in the North Sea parks, but some were recorded in 

the Bornholm waters. Due to the large number of unidentified divers, probably 

most of them Red-throated diver and smaller numbers of Black-throated Divers 

and Great Northern Divers, divers were also analysed as one group together.

ESW model selection

Model function Hazard-rate

Covariates NA

Analysed distance strips A, B, C strip

Selection criterium Visual assessment of Detection Function

ESW (lower and upper 95% CI) 127.56 (89.033 – 182.75)

In this species avoidance of birds from the 0-strip was expected, yet visual in-

spection of the data showed that these birds avoided by diving instead of flying 

away from the transect line. Hence we chose to analyse only the strips A – C 

and exclude sightings in the 0-strip (13 sightings). A Half-normal detection func-

tion yielded the lowest AIC, but we overruled this automatic model selection by 

the Distance software as such a detection function overestimated the numbers of 

birds in strip A heavily.
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Divers: see Section 5.3.1

Northern Gannet

A total of 183 individual Northern Gannets were recorded over 159 sightings 

during the aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. This 

species is most common in the North Sea parks, but some were recorded in the 

Bornholm waters.

ESW model selection

Model function Hazard-rate

Covariates Cluster size

Analysed distance strips 0, A, B, C, D strip

Selection criterium AIC

ESW (lower and upper 95% CI) 368.42 (325.20 – 417.39)

In this species the inclusion of Cluster Size as covariate improved the model and 

yielded a more realistic detection function than without.

Common Scoter

A total of 3085 individual Common Scoters were recorded over 389 sightings 

during the aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. This 

species is most common in the North Sea parks, but some were recorded in the 

Bornholm waters. 
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ESW model selection

Model function Hazard-rate

Covariates Cluster size

Analysed distance strips 0, A, B, C, D strip

Selection criterium AIC

ESW (lower and upper 95% CI) 235.93 (216.04 – 257.65)

This species shows strong avoidance from the 0-strip due to disturbance of the 

aircraft. Inclusion of the covariate Cluster size improved the models. A Half-

normal detection function yielded the lowest AIC, but we overruled this automatic 

model selection by the Distance software as such a detection function overesti-

mated the numbers of birds in strip A heavily.

Velvet Scoter

A total of 205 individual Velvet Scoters were recorded over 47 sightings during 

the aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. The number 

of sightings is less than the recommended 60 for Distance analysis (Buckland et 

al. 1993), yet the detection function seemed realistic, and thus this analysis has 

been included in this report. This species is most common in the North Sea 

parks, but some were recorded in the Bornholm waters.

ESW model selection
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Model function Hazard-rate

Covariates NA

Analysed distance strips 0, A, B, C, D strip

Selection criterium Visual assessment of Detection Function

ESW (lower and upper 95% CI) 127.56 (89.033 – 182.75)

This species shows strong avoidance from the 0-strip due to disturbance of the 

aircraft. Inclusion of Behaviour as a covariate improved the models, logically as 

flying Velvet Scoters are a lot easier to identify when flying, but encountered 

problems in the Distance software when running these on a stratified level. A 

Half-normal detection function yielded the lowest AIC, but we overruled this au-

tomatic model selection by the Distance software as such a detection function 

overestimated the numbers of birds in strip A heavily.

Little Gull

A total of 78 individual Little Gulls were recorded over 51 sightings during the 

aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. The number of 

sightings is less than the recommended 60 for Distance analysis (Buckland et al. 

1993), yet the detection function seemed realistic, and thus this analysis has 

been included in this report. This species was recorded in low numbers in all 

three study areas. 

ESW model selection
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Model function Hazard-rate

Covariates NA

Analysed distance strips 0, A, B, C, D strip

Selection criterium AIC

ESW (lower and upper 95% CI) 197.69 (165.32 – 236.39)

This species shows avoidance from the 0-strip due to disturbance of the aircraft. 

These will be recorded in the A and B strip. Excluding the 0-strip would therefor 

overestimate the population size and density in the study area.

Common Gull

A total of 1295 individual Common Gulls were recorded over 604 sightings dur-

ing the aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. This spe-

cies is common in all three parks. 

ESW model selection
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Model function Hazard-rate

Covariates NA

Analysed distance strips 0, A, B, C, D strip

Selection criterium AIC

ESW (lower and upper 95% CI) 216.78 (182.95 – 256.86)

This species shows avoidance from the 0-strip due to disturbance of the aircraft. 

These will be recorded in the A and B strip. Excluding the 0-strip would therefor 

overestimate the population size and density in the study area.

Lesser Black-backed Gull

A total of 75 individual Lesser Black-backed Gulls were recorded over 62 sight-

ings during the aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. 

This species was recorded in low numbers in all three parks.
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Model function Hazard-rate

Covariates NA

Analysed distance strips 0, A, B, C, D strip

Selection criterium AIC

ESW (lower and upper 95% CI) 215.64 (185.82 – 250.24)

This species shows avoidance from the 0-strip due to disturbance of the aircraft. 

These will be recorded in the A and B strip. Excluding the 0-strip would therefor 

overestimate the population size and density in the study area.

Herring Gull

A total of 816 individual Red-throated divers were recorded over 449 sightings 

during the aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. This 

species was recorded in low numbers in all three parks.

ESW model selection
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Model function Hazard-rate

Covariates NA

Analysed distance strips 0, A, B, C, D strip

Selection criterium AIC

ESW (lower and upper 95% CI) 228.38 (186.29 – 279.74)

This species shows avoidance from the 0-strip due to disturbance of the aircraft. 

These will be recorded in the A and B strip. Excluding the 0-strip would therefor 

overestimate the population size and density in the study area. Inclusion of 

Seastate as covariate improved the model, but when running this model stratified 

per survey the Distance software encountered convergence failures and was not 

able to come up with reliable population estimates.

Great Black-backed Gull

A total of 62 individual Great Black-backed Gulls were recorded over 55 sight-

ings during the aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. 

The number of sightings is less than the recommended 60 for Distance analysis 

(Buckland et al. 1993), yet the detection function seemed realistic, and thus this 

analysis has been included in this report. This species was recorded in low num-

bers in all three study areas. 

ESW model selection
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Model function Hazard-rate

Covariates NA

Analysed distance strips 0, A, B, C, D strip

Selection criterium Visual assessment of Detection Function

ESW (lower and upper 95% CI) 207.58 (168.32 – 256.01)

In this species avoidance of birds from the 0-strip was expected, yet a Half-

normal detection function yielded the lowest AIC. We overruled this automatic 

model selection by the Distance software as such a detection function overesti-

mated the numbers of birds in strip A heavily.

Black-legged Kittiwake

A total of 130 individual Black-legged Kittiwakes were recorded over 106 sight-

ings during the aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. 

This species is most common in the North Sea parks, but some were recorded in 

the Bornholm waters. 

ESW model selection
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Model function Hazard-rate

Covariates NA

Analysed distance strips 0, A, B, C, D strip

Selection criterium AIC

ESW (lower and upper 95% CI) 178.13 (124.21 – 255.46)

This species shows avoidance from the 0-strip due to disturbance of the aircraft. 

These will be recorded in the A and B strip. Excluding the 0-strip would therefor 

overestimate the population size and density in the study area.

Small gulls

A total of 1753 individual small gulls were recorded over 886 sightings during the 

aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. This species-

group consists of sightings of Little Gull, Black-headed Gull, Common Gull, 

Black-legged Kittiwake, and unidentified small gulls, and was found in all three 

study areas although more were found in the North Sea areas.

ESW model selection



204Energinet.dk: Vesterhav Syd Offshore Wind Farm

Resting birds
www.niras.dk

Model function Hazard-rate

Covariates NA

Analysed distance strips 0, A, B, C, D strip

Selection criterium AIC

ESW (lower and upper 95% CI) 230.88 (199.50 – 267.19)

All members of this species-goup show avoidance from the 0-strip due to dis-

turbance of the aircraft. These will be recorded in the A and B strip. Excluding 

the 0-strip would therefor overestimate the population size and density in the 

study area.

Large gulls

A total of 1195 individual large gulls were recorded over 603 sightings during the 

aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. This species-

group consists of sightings of Lesser Black-Backed Gull, Herring Gull, Great 

Black-backed Gull, Common/Herring Gull, and unidentified large gull, and was 

found in all three study areas although more were found in the North Sea areas. 

ESW model selection:
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Model function Hazard-rate

Covariates NA

Analysed distance strips 0 + A (bin), B, C strip

Selection criterium Visual assessment of Detection Function

ESW (lower and upper 95% CI) 234.85 (70.233 – 785.28)

Remarks:

All members of this species-goup show avoidance from the 0-strip due to dis-

turbance of the aircraft. These will be recorded in the A and B strip. Excluding 

the 0-strip would therefor overestimate the population size and density in the 

study area. Yet, including the 0-strip yielded an unrealistic detection function with 

a spike in distance strip A. When binning the 0-strip and A-strip a Half-normal 

detection function yielded the lowest AIC. We overruled this automatic model 

selection by the Distance software as such a detection function overestimated 

the numbers of birds in strip A heavily. In conclusion we chose to force a Hazard-

rate function through the binned data of strip 0 and A, yielding a realistic detec-

tion function, and realistic population estimates with reasonable confidence inter-

vals

Common Guillemot

A total of 106 individual Common Guillemots were recorded over 82 sightings 

during the aerial surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. This 

species is most common in the North Sea parks, but some were recorded in the 

Bornholm waters. 

ESW model selection
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Model function Hazard-rate

Covariates NA

Analysed distance strips A, B, C strip

Selection criterium Visual assessment of Detection Function

ESW (lower and upper 95% CI) 115.88 (24.742 – 542.71)

This species avoids the 0-strip by diving under in response to the aircraft.  Hence 

we chose to analyse only the strips A – C and exclude sightings in the 0-strip (15 

sightings). A Half-normal detection function yielded the lowest AIC, but we over-

ruled this automatic model selection by the Distance software as such a detec-

tion function overestimated the numbers of birds in strip A heavily.

Auks

A total of 779 individual alcids were recorded over 558 sightings during the aerial 

surveys at Bornholm, Vesterhav Syd and Vesterhav Syd. This species-group 

consists of sightings of Common Guillemots, Razorbills, Guillemot/Razorbill, and 

Black Guillemots, and was found in all three study areas although more were 

found in the North Sea areas. 

To give an impression of total populations of the different species we can deter-

mine the ratio between Razorbill, Common Guillemot and Black Guillemot from 

identified individuals in the database. This ratio is 0.017 Razorbills, 0.149 Com-

mon Guillemots, 0.817 Guillemot/Razorbills, and 0.022 Black Guillemots. And to 

seperate Guillemot/Razorbill per species the ratio between Razorbill and Guil-

lemot is that for each Razorbill, 9.00 Guillemots were recorded.

ESW model selection
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Model function Hazard-rate

Covariates NA

Analysed distance strips A, B, C strip

Selection criterium AIC

ESW (lower and upper 95% CI) 135.12 (125.08 – 145.98)

Members of this species-group avoid the 0-strip by diving in response to the 

aircraft. Hence we chose to analyse only the strips A – C and exclude sightings 

in the 0-strip (51 sightings).
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16.4 Distribution maps with bird counts and bathymetry

Figure 67: Distribution of counted Red-throated Divers as a sum of all six surveys in 

relation to water depth
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Figure 68: Distribution of counted Northern Gannets as a sum of all six surveys in relation 

to water depth
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Figure 69: Distribution of counted Little Gulls as a sum of all six surveys in relation to 

water depth
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Figure 70: Distribution of counted Common Gulls as a sum of all six surveys in relation to 

water depth
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Figure 71: Distribution of counted Lesser Black-backed Gulls as a sum of all six surveys 

in relation to water depth
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Figure 72: Distribution of counted Herring Gulls as a sum of all six surveys in relation to 

water depth
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Figure 73: Distribution of counted Great Black-backed Gulls as a sum of all six surveys in 

relation to water depth
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Figure 74: Distribution of counted Black-legged Kittiwakes as a sum of all six surveys in 

relation to water depth
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16.5 Collision modeling of resting birds with different turbine size

Table 65: Collision modelling with 66 turbines / 3 MW

Vesterhav Syd 66x3MW Avoidance rate 95%

Species 25.11.2013 03.02.2014 11.02.2014 11.03.2014 25.03.2014 16.04.2014

Red-throated Diver 0,16 0,00 0,02 0,00 0,00 0,33

Northern Gannet 0,00 0,00 0,00 0,25 3,70 0,28

Long-tailed Duck 0,00 0,00 0,00 0,00 0,00 0,00

Common Scoter 10,02 2,98 18,52 14,10 6,17 3,70

Velvet Scoter 0,00 0,00 0,00 1,20 1,26 0,05

Little Gull 0,00 0,00 0,41 0,00 0,00 0,00

Common Gull 27,66 3,90 16,26 48,94 57,16 5,45

Lesser Black-backed Gull 0,00 0,00 0,00 3,43 6,48 1,27

Herring Gull 37,61 1,33 1,97 27,37 34,10 19,26

Great Black-backed Gull 2,42 7,91 1,56 0,00 4,28 1,34

Black-legged Kittiw ake 1,53 0,41 0,00 0,00 0,00 0,00

Common Guillemot 0,00 0,00 0,00 0,00 0,00 0,00

divers 0,33 0,49 0,07 0,36 0,95 0,02

small gulls 14,96 2,27 14,34 25,72 30,96 3,53

large gulls 35,26 7,33 2,26 29,98 37,51 20,08

auks 0,00 0,00 0,00 0,00 0,00 0,00

Vesterhav Syd 66x3MW Avoidance rate 98%

Species 25.11.2013 03.02.2014 11.02.2014 11.03.2014 25.03.2014 16.04.2014

Red-throated Diver 0,06 0,01 0,00 0,00 0,13

Northern Gannet 0,00 0,00 0,00 0,10 1,48 0,11

Long-tailed Duck 0,00 0,00 0,00 0,00 0,00 0,00

Common Scoter 4,01 1,19 7,41 5,64 2,47 1,48

Velvet Scoter 0,00 0,00 0,00 0,48 0,50 0,02

Little Gull 0,00 0,00 0,16 0,00 0,00 0,00

Common Gull 11,06 1,56 6,51 19,58 22,86 2,18

Lesser Black-backed Gull 0,00 0,00 0,00 1,37 2,59 0,51

Herring Gull 15,04 0,53 0,79 10,95 13,64 7,70

Great Black-backed Gull 0,97 3,16 0,62 0,00 1,71 0,54

Black-legged Kittiw ake 0,61 0,16 0,00 0,00 0,00 0,00

Common Guillemot 0,00 0,00 0,00 0,00 0,00 0,00

divers 0,13 0,20 0,03 0,14 0,38 0,01

small gulls 5,98 0,91 5,74 10,29 12,39 1,41

large gulls 14,10 2,93 0,90 11,99 15,01 8,03

auks 0,00 0,00 0,00 0,00 0,00 0,00

Vesterhav Syd 66x3MW Avoidance rate 99%

Species 25.11.2013 03.02.2014 11.02.2014 11.03.2014 25.03.2014 16.04.2014

Red-throated Diver 0,03 0,00 0,00 0,00 0,00 0,07

Northern Gannet 0,00 0,00 0,00 0,05 0,74 0,06

Long-tailed Duck 0,00 0,00 0,00 0,00 0,00 0,00

Common Scoter 2,00 0,60 3,70 2,82 1,23 0,74

Velvet Scoter 0,00 0,00 0,00 0,24 0,25 0,01

Little Gull 0,00 0,00 0,08 0,00 0,00 0,00

Common Gull 5,53 0,78 3,25 9,79 11,43 1,09

Lesser Black-backed Gull 0,00 0,00 0,00 0,69 1,30 0,25

Herring Gull 7,52 0,27 0,39 5,47 6,82 3,85

Great Black-backed Gull 0,48 1,58 0,31 0,00 0,86 0,27

Black-legged Kittiw ake 0,31 0,08 0,00 0,00 0,00 0,00

Common Guillemot 0,00 0,00 0,00 0,00 0,00 0,00

divers 0,07 0,10 0,01 0,07 0,19 0,00

small gulls 2,99 0,45 2,87 5,14 6,19 0,71

large gulls 7,05 1,47 0,45 6,00 7,50 4,02

auks 0,00 0,00 0,00 0,00 0,00 0,00

Vesterhav Syd 66x3MW Avoidance rate 99.5%

Species 25.11.2013 03.02.2014 11.02.2014 11.03.2014 25.03.2014 16.04.2014

Red-throated Diver 0,02 0,00 0,00 0,00 0,00 0,03

Northern Gannet 0,00 0,00 0,00 0,03 0,37 0,03

Long-tailed Duck 0,00 0,00 0,00 0,00 0,00 0,00

Common Scoter 1,00 0,30 1,85 1,41 0,62 0,37

Velvet Scoter 0,00 0,00 0,00 0,12 0,13 0,01

Little Gull 0,00 0,00 0,04 0,00 0,00 0,00

Common Gull 2,77 0,39 1,63 4,89 5,72 0,54

Lesser Black-backed Gull 0,00 0,00 0,00 0,34 0,65 0,13

Herring Gull 3,76 0,13 0,20 2,74 3,41 1,93

Great Black-backed Gull 0,24 0,79 0,16 0,00 0,43 0,13

Black-legged Kittiw ake 0,15 0,04 0,00 0,00 0,00 0,00

Common Guillemot 0,00 0,00 0,00 0,00 0,00 0,00

divers 0,03 0,05 0,01 0,04 0,09 0,00

small gulls 1,50 0,23 1,43 2,57 3,10 0,35

large gulls 3,53 0,73 0,23 3,00 3,75 2,01

auks 0,00 0,00 0,00 0,00 0,00 0,00
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Table 66: Collision modelling with 20 turbines / 10 MW

Vesterhav Syd 20x10MW Avoidance rate 95%

Species 25.11.2013 03.02.2014 11.02.2014 11.03.2014 25.03.2014 16.04.2014

Red-throated Diver 0,04 0,00 0,00 0,00 0,00 0,06

Northern Gannet 0,00 0,00 0,00 0,06 0,86 0,06

Long-tailed Duck 0,00 0,00 0,00 0,00 0,00 0,00

Common Scoter 1,73 0,49 3,08 2,19 0,96 0,54

Velvet Scoter 0,00 0,00 0,00 0,18 0,19 0,01

Little Gull 0,00 0,00 0,12 0,00 0,00 0,00

Common Gull 8,61 1,17 4,88 13,75 16,06 1,44

Lesser Black-backed Gull 0,00 0,00 0,00 0,99 1,87 0,34

Herring Gull 12,37 0,42 0,62 8,13 10,13 5,37

Great Black-backed Gull 0,79 2,50 0,49 0,00 1,27 0,37

Black-legged Kittiw ake 0,43 0,11 0,00 0,00 0,00 0,00

Common Guillemot 0,00 0,00 0,00 0,00 0,00 0,00

divers 0,09 0,12 0,02 0,07 0,19 0,00

small gulls 4,89 0,69 4,37 6,94 8,35 0,85

large gulls 11,49 2,30 0,71 8,82 11,03 5,54

auks 0,00 0,00 0,00 0,00 0,00 0,00

Vesterhav Syd 20x10MW Avoidance rate 98%

Species 25.11.2013 03.02.2014 11.02.2014 11.03.2014 25.03.2014 16.04.2014

Red-throated Diver 0,02 0,00 0,00 0,00 0,00 0,02

Northern Gannet 0,00 0,00 0,00 0,02 0,34 0,02

Long-tailed Duck 0,00 0,00 0,00 0,00 0,00 0,00

Common Scoter 0,69 0,20 1,23 0,88 0,38 0,22

Velvet Scoter 0,00 0,00 0,00 0,07 0,08 0,00

Little Gull 0,00 0,00 0,05 0,00 0,00 0,00

Common Gull 3,44 0,47 1,95 5,50 6,42 0,57

Lesser Black-backed Gull 0,00 0,00 0,00 0,40 0,75 0,14

Herring Gull 4,95 0,17 0,25 3,25 4,05 2,15

Great Black-backed Gull 0,32 1,00 0,20 0,00 0,51 0,15

Black-legged Kittiw ake 0,17 0,04 0,00 0,00 0,00 0,00

Common Guillemot 0,00 0,00 0,00 0,00 0,00 0,00

divers 0,04 0,05 0,01 0,03 0,08 0,00

small gulls 1,96 0,28 1,75 2,77 3,34 0,34

large gulls 4,59 0,92 0,28 3,53 4,41 2,22

auks 0,00 0,00 0,00 0,00 0,00 0,00

Vesterhav Syd 20x10MW Avoidance rate 99%

Species 25.11.2013 03.02.2014 11.02.2014 11.03.2014 25.03.2014 16.04.2014

Red-throated Diver 0,01 0,00 0,00 0,00 0,00 0,01

Northern Gannet 0,00 0,00 0,00 0,01 0,17 0,01

Long-tailed Duck 0,00 0,00 0,00 0,00 0,00 0,00

Common Scoter 0,35 0,10 0,62 0,44 0,19 0,11

Velvet Scoter 0,00 0,00 0,00 0,04 0,04 0,00

Little Gull 0,00 0,00 0,02 0,00 0,00 0,00

Common Gull 1,72 0,23 0,98 2,75 3,21 0,29

Lesser Black-backed Gull 0,00 0,00 0,00 0,20 0,37 0,07

Herring Gull 2,47 0,08 0,12 1,63 2,03 1,07

Great Black-backed Gull 0,16 0,50 0,10 0,00 0,25 0,07

Black-legged Kittiw ake 0,09 0,02 0,00 0,00 0,00 0,00

Common Guillemot 0,00 0,00 0,00 0,00 0,00 0,00

divers 0,02 0,02 0,00 0,01 0,04 0,00

small gulls 0,98 0,14 0,87 1,39 1,67 0,17

large gulls 2,30 0,46 0,14 1,76 2,21 1,11

auks 0,00 0,00 0,00 0,00 0,00 0,00

Vesterhav Syd 20x10MW Avoidance rate 99.5%

Species 25.11.2013 03.02.2014 11.02.2014 11.03.2014 25.03.2014 16.04.2014

Red-throated Diver 0,00 0,00 0,00 0,00 0,00 0,01

Northern Gannet 0,00 0,00 0,00 0,01 0,09 0,01

Long-tailed Duck 0,00 0,00 0,00 0,00 0,00 0,00

Common Scoter 0,17 0,05 0,31 0,22 0,10 0,05

Velvet Scoter 0,00 0,00 0,00 0,02 0,02 0,00

Little Gull 0,00 0,00 0,01 0,00 0,00 0,00

Common Gull 0,86 0,12 0,49 1,38 1,61 0,14

Lesser Black-backed Gull 0,00 0,00 0,00 0,10 0,19 0,03

Herring Gull 1,24 0,04 0,06 0,81 1,01 0,54

Great Black-backed Gull 0,08 0,25 0,05 0,00 0,13 0,04

Black-legged Kittiw ake 0,04 0,01 0,00 0,00 0,00 0,00

Common Guillemot 0,00 0,00 0,00 0,00 0,00 0,00

divers 0,01 0,01 0,00 0,01 0,02 0,00

small gulls 0,49 0,07 0,44 0,69 0,83 0,09

large gulls 1,15 0,23 0,07 0,88 1,10 0,55

auks 0,00 0,00 0,00 0,00 0,00 0,00
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16.6 Bird numbers within buffer zones around Development area

Table 67: Number of divers in different areas around the Development area (DA, buffer 

zones) for each survey. Population Estimate (PE), lower 95% confidence in-

terval (LCI) and higher 95 % confidence interval (HCI) are given

Table 68: Number of Northern gannets in different areas around the Development area 

(DA, buffer zones) for each survey. Population Estimate (PE), lower 95% con-

fidence interval (LCI) and higher 95 % confidence interval (HCI) are given

Table 69: Number of Common Scoter in different areas around the Development area 

(DA, buffer zones) for each survey. Population Estimate (PE), lower 95% con-

fidence interval (LCI) and higher 95 % confidence interval (HCI) are given

Table 70: Number of Velvet Scoter in different areas around the Development area (DA, 

buffer zones) for each survey. Population Estimate (PE), lower 95% confi-

dence interval (LCI) and higher 95 % confidence interval (HCI) are given

DA +4km DA +3km DA +2km DA +1km DA +0.5km

Date Survey PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 295 210 415 210 149 295 186 132 261 125 89 176 93 66 131

03.02.2014 14_02 96 60 154 48 30 77 15 9 24 11 7 18 4 2 6

11.02.2014 14_03 55 41 73 35 27 47 23 17 30 10 7 13 0 0 0

11.03.2014 14_04 338 228 501 289 195 429 182 123 269 111 75 164 40 27 59

25.03.2014 14_05 100 63 160 91 57 145 28 18 45 9 6 15 9 6 15

16.04.2014 14_06 4 2 8 4 2 8 4 2 8 0 0 0 0 0 0

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03.02.2014 14_02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.02.2014 14_03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.03.2014 14_04 1 1 4 1 1 4 1 1 4 0 0 0 0 0 0

25.03.2014 14_05 22 14 36 22 14 36 21 13 33 13 8 20 6 4 10
16.04.2014 14_06 1 1 3 0 0 0 0 0 0 0 0 0 0 0 0

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 539 284 1025 344 181 655 316 166 602 167 88 318 84 44 159

03.02.2014 14_02 183 90 369 151 75 305 144 71 292 81 40 164 50 25 100

11.02.2014 14_03 1266 629 2550 1066 529 2146 674 335 1358 456 226 919 334 166 673
11.03.2014 14_04 744 296 1870 668 266 1680 587 234 1476 149 59 375 31 12 79

25.03.2014 14_05 310 92 1048 295 87 997 92 27 311 62 18 210 43 13 146

16.04.2014 14_06 168 69 413 168 69 413 93 38 229 52 21 128 6 2 14

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03.02.2014 14_02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.02.2014 14_03 7 2 22 7 2 22 7 2 22 5 2 14 5 2 14

11.03.2014 14_04 60 17 207 60 17 207 60 17 207 0 0 0 0 0 0

25.03.2014 14_05 49 2 1011 49 2 1011 2 0 48 0 0 0 0 0 0
16.04.2014 14_06 2 0 12 2 0 12 2 0 12 0 0 0 0 0 0
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Table 71: Number of Little Gulls in different areas around the Development area (DA, 

buffer zones) for each survey. Population Estimate (PE), lower 95% confi-

dence interval (LCI) and higher 95 % confidence interval (HCI) are given

Table 72: Number of Common Gulls in different areas around the Development area 

(DA, buffer zones) for each survey. Population Estimate (PE), lower 95% con-

fidence interval (LCI) and higher 95 % confidence interval (HCI) are given

Table 73: Number of Lesser Black-backed Gulls in different areas around the Develop-

ment area (DA, buffer zones) for each survey. Population Estimate (PE), lower 

95% confidence interval (LCI) and higher 95 % confidence interval (HCI) are 

given

Table 74: Number of Herring Gulls in different areas around the Development area (DA, 

buffer zones) for each survey. Population Estimate (PE), lower 95% confi-

dence interval (LCI) and higher 95 % confidence interval (HCI) are given

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03.02.2014 14_02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.02.2014 14_03 5 3 10 5 3 10 3 1 5 0 0 0 0 0 0
11.03.2014 14_04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

25.03.2014 14_05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16.04.2014 14_06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 266 174 406 196 128 300 81 53 124 75 49 115 54 35 82
03.02.2014 14_02 18 11 30 13 8 22 13 8 22 8 5 13 8 5 13

11.02.2014 14_03 67 50 90 60 44 80 18 14 24 13 10 17 0 0 0

11.03.2014 14_04 175 108 285 31 19 50 14 9 24 11 7 18 7 4 12

25.03.2014 14_05 495 347 706 258 181 369 213 149 304 78 55 111 74 52 105
16.04.2014 14_06 23 13 38 8 4 13 8 4 13 5 3 8 3 1 4

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03.02.2014 14_02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.02.2014 14_03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.03.2014 14_04 13 6 28 13 6 28 10 5 22 10 5 22 8 3 17

25.03.2014 14_05 21 12 37 21 12 37 13 7 23 5 3 9 3 1 5
16.04.2014 14_06 4 1 21 4 1 21 4 1 21 0 0 0 0 0 0

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 111 48 254 104 46 240 71 31 162 46 20 106 40 17 92

03.02.2014 14_02 3 1 7 3 1 7 3 1 7 0 0 0 0 0 0

11.02.2014 14_03 8 3 19 8 3 19 0 0 0 0 0 0 0 0 0
11.03.2014 14_04 121 68 215 13 7 23 11 6 20 6 3 10 2 1 3

25.03.2014 14_05 281 167 473 275 164 464 150 90 253 30 18 51 27 16 45

16.04.2014 14_06 53 30 94 24 14 43 11 6 20 7 4 12 2 1 4
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Table 75: Number of Great black-Backed Gulls in different areas around the Develop-

ment area (DA, buffer zones) for each survey. Population Estimate (PE), lower 

95% confidence interval (LCI) and higher 95 % confidence interval (HCI) are 

given

Table 76: Number of Black-legged Kittiwakes in different areas around the Development 

area (DA, buffer zones) for each survey. Population Estimate (PE), lower 95% 

confidence interval (LCI) and higher 95 % confidence interval (HCI) are given

Table 77: Number of “small gulls” in different areas around the Development area (DA, 

buffer zones) for each survey. Population Estimate (PE), lower 95% confi-

dence interval (LCI) and higher 95 % confidence interval (HCI) are given

Table 78: Number of “large gulls” in different areas around the Development area (DA, 

buffer zones) for each survey. Population Estimate (PE), lower 95% confi-

dence interval (LCI) and higher 95 % confidence interval (HCI) are given

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 6 2 18 3 1 9 3 1 9 3 1 9 0 0 0

03.02.2014 14_02 15 5 42 3 1 7 3 1 7 0 0 0 0 0 0

11.02.2014 14_03 5 2 16 5 2 16 0 0 0 0 0 0 0 0 0
11.03.2014 14_04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

25.03.2014 14_05 8 3 20 8 3 20 6 2 14 3 1 7 3 1 7

16.04.2014 14_06 5 2 12 0 0 0 0 0 0 0 0 0 0 0 0

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 11 7 18 11 7 18 11 7 18 7 4 12 7 4 12
03.02.2014 14_02 3 1 7 3 1 7 0 0 0 0 0 0 0 0 0

11.02.2014 14_03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.03.2014 14_04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

25.03.2014 14_05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16.04.2014 14_06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 296 214 410 227 164 315 117 85 162 108 78 150 86 62 119

03.02.2014 14_02 19 13 29 14 10 21 12 8 18 7 5 11 7 5 11

11.02.2014 14_03 110 82 146 101 76 135 19 14 25 11 8 14 0 0 0

11.03.2014 14_04 170 110 262 31 20 48 15 10 24 12 8 19 7 4 11

25.03.2014 14_05 475 350 644 251 185 340 208 153 282 76 56 103 72 53 98

16.04.2014 14_06 23 12 41 8 4 14 8 4 14 5 3 9 3 1 5

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 105 28 402 97 25 370 67 17 254 44 12 169 36 9 137

03.02.2014 14_02 16 4 62 5 1 18 5 1 18 0 0 0 0 0 0

11.02.2014 14_03 11 3 41 11 3 41 0 0 0 0 0 0 0 0 0

11.03.2014 14_04 129 36 455 22 6 77 18 5 64 13 4 45 7 2 26

25.03.2014 14_05 349 100 1212 292 84 1015 181 52 630 63 18 219 57 16 198

16.04.2014 14_06 61 18 211 28 8 98 15 4 53 7 2 23 2 1 8
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Table 79: Number of auks in different areas around the Development area (DA, buffer 

zones) for each survey. Population Estimate (PE), lower 95% confidence in-

terval (LCI) and higher 95 % confidence interval (HCI) are given

DA +4 km DA +3 km DA +2 km DA +1 km DA +0.5 km

date Surve PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI PE LCI HCI

25.11.2013 13_01 60 44 81 55 41 75 37 27 50 32 24 44 28 20 37

03.02.2014 14_02 4 3 7 4 3 7 4 3 7 4 3 7 4 3 7

11.02.2014 14_03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.03.2014 14_04 14 10 20 11 8 15 7 5 10 7 5 10 0 0 0

25.03.2014 14_05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16.04.2014 14_06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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16.7 Tables for determination of the magnitude of impact (assessement 

methodology)

Table 80: Assessment of degree of impact (high degree of disturbance)

Degree of 

disturbance

Importance Likelihood of 

occurrence

Persistence Magnitude of impact

High

International interests High (>75 %) Permanent (> 5 years) Major

Temporary (1-5 years) Major

Short-term (0-1 year) Moderate

Medium (25-75 %) Permanent (> 5 years) Major

Temporary (1-5 years) Major

Short-term (0-1 year) Moderate

Low (<25 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Moderate

Short-term (0-1 year) Minor

National or regional interests High (>75 %) Permanent (> 5 years) Major

Temporary (1-5 years) Moderate

Short-term (0-1 year) Moderate

Medium (25-75 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Moderate

Short-term (0-1 year) Minor

Low (<25 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Minor

Short-term (0-1 year) Minor

Local interests (important for 
the area directly affected or for 
the immediate surroundings)

High (>75 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Moderate

Short-term (0-1 year) Minor

Medium (25-75 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Minor

Short-term (0-1 year) Negligible/neutral/no impact

Low (<25 %) Permanent (> 5 years) Minor

Temporary (1-5 years) Negligible/neutral/no impact

Short-term (0-1 year) Negligible/neutral/no impact

Negligible/not important High (>75 %) Permanent (> 5 years) Negligible/neutral/no impact

Temporary (1-5 years) Negligible/neutral/no impact 

Short-term (0-1 year) Negligible/neutral/no impact

Medium (25-75 %) Permanent (> 5 years) Negligible/neutral/no impact 

Temporary (1-5 years) Negligible/neutral/no impact

Short-term (0-1 year) Negligible/neutral/no impact

Low (<25 %) Permanent (> 5 years) Negligible/neutral/no impact

Temporary (1-5 years) Negligible/neutral/no impact

Short-term (0-1 year) Negligible/neutral/no impact
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Table 81: Assessment of degree of impact (medium degree of disturbance)

Degree of 
disturbance

Importance Likelihood of 
occurrence

Persistence Magnitude of impact

Medium

International interests High (>75 %) Permanent (> 5 years) Major

Temporary (1-5 years) Moderate

Short-term (0-1 year) Moderate

Medium (25-75 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Moderate

Short-term (0-1 year) Minor

Low (<25 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Minor

Short-term (0-1 year) Minor

National or regional interests High (>75 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Moderate

Short-term (0-1 year) Minor

Medium (25-75 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Minor

Short-term (0-1 year) Minor

Low (<25 %) Permanent (> 5 years) Minor

Temporary (1-5 years) Minor

Short-term (0-1 year) Negligible/neutral/no impact

Local interests (important for 
the area directly affected or for 
the immediate surroundings)

High (>75 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Minor

Short-term (0-1 year) Minor

Medium (25-75 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Minor

Short-term (0-1 year) Negligible/neutral/no impact

Low (<25 %) Permanent (> 5 years) Minor

Temporary (1-5 years) Minor

Short-term (0-1 year) Negligible/neutral/no impact

Negligible/not important High (>75 %) Permanent (> 5 years) Negligible/neutral/no impact

Temporary (1-5 years) Negligible/neutral//no impact

Short-term (0-1 year) Negligible/neutral/no impact

Medium (25-75 %) Permanent (> 5 years) Negligible/neutral/no impact

Temporary (1-5 years) Negligible/neutral/no impact

Short-term (0-1 year) Negligible/neutral/no impact

Low (<25 %) Permanent (> 5 years) Negligible/neutral/no impact

Temporary (1-5 years) Negligible/neutral/no impact

Short-term (0-1 year) Negligible/neutral/no impact
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Table 82: Assessment of degree of impact (low degree of disturbance)

Degree of 

disturbance

Importance Likelihood of 

occurrence

Persistence Magnitude of impact

Low

International interests High (>75 %) Permanent (> 5 years) Moderate 

Temporary(1-5 years) Minor

Short-term (0-1 year) Minor

Medium (25-75 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Minor

Short-term (0-1 year) Negligible/neutral/no impact

Low (<25 %) Permanent (> 5 years) Minor

Temporary (1-5 years) Minor

Short-term (0-1 year) Negligible/neutral/no impact

National or regional interests High (>75 %) Permanent (> 5 years) Moderate

Temporary (1-5 years) Minor

Short-term (0-1 year) Negligible/neutral/no impact

Medium (25-75 %) Permanent (> 5 years) Minor

Temporary (1-5 years) Negligible/neutral/no impact

Short-term (0-1 year) Negligible/neutral/no impact

Low (<25 %) Permanent (> 5 years) Minor

Temporary (1-5 years) Negligible / neutral/no impact 

Short-term (0-1 year) Negligible/ neutral/no impact

Local interests (important for 
the area directly affected or for 
the immediate surroundings)

High (>75 %) Permanent (> 5 years) Minor

Temporary (1-5 years) Negligible/ neutral/no impact

Short-term (0-1 year) Negligible/ neutral/no impact

Medium (25-75 %) Permanent (> 5 years) Minor

Temporary (1-5 years) Negligible/ neutral/no impact

Short-term (0-1 year) Negligible/ neutral/no impact

Low (<25 %) Permanent (> 5 years) Minor

Temporary (1-5 years) Negligible/ neutral/no impact

Short-term (0-1 year) Negligible/ neutral/no impact

Negligible/not important High (>75 %) Permanent (> 5 years) Negligible/ neutral/no impact

Temporary (1-5 years) Negligible/ neutral/no impact

Short-term (0-1 year) Negligible/ neutral/no impact

Medium (25-75 %) Permanent (> 5 years) Negligible/ neutral/no impact

Temporary (1-5 years) Negligible/ neutral/no impact

Short-term (0-1 year) Negligible/ neutral/no impact

Low (<25 %) Permanent (> 5 years) Negligible/ neutral/no impact

Temporary (1-5 years) Negligible/ neutral/no impact

Short-term (0-1 year) Negligible/ neutral/no impact




