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This report presents the combined results of two
years of base-line investigations of birds per-
formed during August 1999 - April 2001 in rela-
tion to the proposed construction of an offshore
wind farm at Horns Rev in the Danish part of
the North Sea ca 14 km southwest of Blåvands-
huk.

Based on the distribution of the most abundant
bird species recorded during 13 aerial surveys,
there were no indications that the wind farm area
was of any particular importance to the birds’
exploitation of the Horns Rev area. Fish-eating
species like divers, gannet, terns, auks and gulls
generally showed scattered and variable distri-
butions, occurring in the areas north and south
of Horns Rev, and with low numbers occurring
on the reef proper and within the planned wind
farm area. The distribution of benthic foraging
species, eider and common scoter, showed that
they mainly exploited the coastal parts of the
area off Blåvandshuk and Skallingen, although
the common scoter was found in relatively high
numbers on the southeast slopes of Horns Rev

and within the wind farm area in the April 2001
survey.

Preference analyses of bird exploitation of the
Horns Rev area showed that if the birds com-
pletely avoid the wind farm area after erection
of the wind turbines, this will affects less than
1% of the different species, except divers of
which 1.65% will be affected. If the birds avoid
the wind farm area and an adjacent 4 km zone
(worst case scenario), it is estimated to affect 11%
of the common scoter, 10% of the gannet, 7-9%
of the divers, alcids and velvet scoter and 0-6%
of the remaining species.

The seasonal occurrence of the recorded species
was fully comparable to the seasonal occurrence
of these species recorded at Blåvandshuk since
1963. Year-to-year variation in abundance be-
tween the seasons August 1999 - April 2000 and
August 2000 -April 2001 was mainly found in
species that migrate through the Horns Rev area
(terns, gannet, kittiwake), and with less pro-
nounced variation in staging and wintering spe-
cies (divers, herring gull, common scoter).

Summary
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In granting permission to establish a wind farm
at Horns Rev a number of conditions were laid
down. These included programmes for estab-
lishing the environmental impacts of the con-
struction of the wind farm and the following
initial phase of operation. Particular emphasis
was placed on the effects on birds species (mi-
grating, staging and wintering) using the area,
and, through specific studies, impact assess-
ment analyses were to be provided for these
species.

In their capacity as contractors for the planned
wind farm, Elsamprojekt A/S (today Tech-wise
A/S) prepared an EIA-report supplemented by
technical background reports including the
NERI bird report (Noer et al. 2000).

The NERI bird report described bird numbers
and distributions in the Horns Rev area based
on counts carried out during April 1999 - April
2000. In order to provide a well-founded base-

line material the counts were continued regu-
larly during 2000 until April 2001.

The objectives of the counts were to obtain data
that enable comparisons between the expected
impact zone around the wind farm and a 'refer-
ence area', and to obtain data on which assess-
ment of the relative importance of the entire area
for birds can be made. The main purposes of
the counts were to:

1. Map the numbers and distributions of birds
in the area throughout the year, and

2. Assess the relative densities and numbers of
the different species present.

This report presents the results of the counts
from the period August 2000 - April 2001 and
makes comparisons with the earlier results. For
a more detailed description of the scope for the
bird studies and the methods used see Noer et
al. (2000).

1 Introduction
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2.1 Aerial surveys

Mapping of bird distributions followed the
method applied during the 1999-2000 surveys.
Data on bird numbers and distribution were
obtained from a total of six aerial surveys dur-
ing August 2000 to April 2001 (Table 1). The
study area, approximately 1,700 km2 (38 x 52 km
excluding the land area at Blåvandshuk), com-
prises the wind farm area (27.5 km2) and the
surrounding area which is referred to as the ref-
erence area. The study area was covered by a
total of 26 north-south oriented, parallel tran-
sects, flown at 2 km intervals from Skallingen in
the east, westwards to a line 37 km off Blåvands-
huk (Fig. 1). Military activity prevented full cov-
erage of the north-eastern part of the reference
area on some surveys. Varying transect length
is a result of temporary discontinuations of ob-
servations during periods of severe glare.

2.2 Within-year and between-
year variation in bird
numbers

To illustrate the degree of variation in the distri-
bution of the different bird species, the seasonal
(within-year) and year-to-year (between-year)

variation recorded within the two data sets col-
lected so far is discussed. This preliminary analy-
sis is constrained by variation in the aerial cov-
erage, with only the months August, February,
March and April covered twice. September and
November were covered in 1999, while October
and December were covered in 2000. It should
be noted that the numbers in February 2000 rep-
resent the mean of two counts (17 and 21 Febru-
ary).

2.3 Distribution of birds using
the Horns Rev area

The distribution of birds is presented as num-
bers of individuals recorded per transect kilo-
metre covered within 2x2 km grid squares. These
distributions also include data obtained during
the period August 1999 to April 2000 (see Noer
et al. 2000) and thus represents the overall dis-
tribution of all data collected on the different bird
species. Distributions recorded on individual
counts during August 2000 - April 2001 are only
presented for selected bird species on surveys

2 Methods

Date Transect A Transect B Transect C

Transect
length (km)

covered
(both sides)

21 August 2000 49-174 m 175-459 m >459 m 1449

6 October 2000 49-174 m 175-459 m >459 m 1467

22 December 2000 49-174 m 175-459 m >459 m 1642

9 February 2001 49-174 m 175-459 m >459 m 1154

20 March 2001 49-174 m 175-459 m >459 m 1642

21 April 2001 49-174 m 175-459 m >459 m 1441

Table 1. Transect widths used on different aerial
survey dates, and the total distance of transect sur-
veyed (including counts from both sides of the air-
craft). A band of 49 m on each side below the air-
craft cannot be observed.

Figure 1. Study area including transects (thin lines
north-south) for aerial bird surveys. The shallow of
the reef proper and military restriction areas (e.g. EK
R 33) are shown. The wind farm area and adjacent +2-
km and +4-km zones are shown.
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large in number and/or conspicuous in distri-
bution.

2.4 Assessment of potential
disturbance effects

To quantify and assess the importance of the
wind farm area to birds, Jacob’s selectivity in-

dex (D) (Jacobs 1974) was calculated to describe
the birds preference for the wind farm area com-
pared to the surrounding reference area. The
index (D), ranging from -1 (no birds in the wind
farm area) to +1 (all birds in the wind farm area),
can be tested by means of a one-sample χ2-test.
The underlying assumption is that birds show a
'geographically free' distribution, which means
that the birds are equally distributed through-
out the survey area (D = 0). Indexes were also
calculated for the wind farm area plus an adja-
cent 2 and 4 km zone, respectively (see Fig. 1).
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3.1 Bird species recorded during
August 2000 - April 2001

Species and numbers recorded during the six
aerial surveys carried out between August 2000
and April 2001 are shown in Table 2. Bird spe-
cies that are very difficult to separate during
aerial surveys are grouped, while a few obser-
vations of migrating non-marine bird species
(e.g. shorebirds) are omitted.

3.2 Bird numbers and
distributions

3.2.1 Fish-eating species

Red- and black-throated diver, Gavia stellata/
arctica

A total of 504 divers was recorded. The highest
numbers occurred during February and March

3 Results

Bird species

21
Aug.
2000

6
Oct.
2000

22
Dec.
2000

9
 Feb.
2001

20
Mar.
2001

 21
Apr. 
2001 Total

Fish-eating species

Red-throated diver Gavia stellata 9

Red-/black-throated diver Gavia stellata/arctica 6 23 38 192 149 87 495

Red-necked grebe Podiceps griseigena 1

Fulmar Fulmarus glacialis 1 38 1 40

Gannet Sula bassanus 33 42 1 60 136

Cormorant Phalacrocorax carbo 80 1 20 2 103

Common/arctic tern Sterna paradisea/hirundo 175 40 217

Sandwich tern Sterna sandvicensis 67 231 298

Guillemot Uria aalge 12 18 2 1 33

Razorbill Alca torda 1 2

Guillemot/razorbill Uria aalge/Alca torda 48 162 35 32 14 8 299

Little auk Alle alle 3

Red-breasted merganser Mergus serrator 2 4

Arctic/pomarine/long-tailed skua Stercorarius sp. 5 5

Little gull Larus minutus 5 26 1 37

Black-headed gull Larus ridibundus 164 1 3 253 421

Common gull Larus canus 7 5 34 11 70

Lesser black-backed gull Larus fuscus 39 3 1 43

Herring gull Larus argentatus 775 193 230 672 1,169 1,866 4,905

Great black-backed gull Larus marinus 55 24 2 5 3 56 145

Kittiwake Rissa tridactyla 579 35 17 30 14 108 783

Gull sp. Larus sp. 16 30 3 670 719

Benthic foraging species

Eider Somateria mollissima 37 42 2,062 5,438 763 99 8,441

Common scoter Melanitta nigra 283 2,208 8,436 11,041 13,295 16,902 52,165

Velvet Scoter Melanitta fusca 1 19 58 148 343 569

9

1

1

3

2

5

76

Table 2. Number of birds observed in the Horns Rev area during six aerial surveys August 2000 - April
2001.
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2001, which is consistent with the findings dur-
ing 1999/2000. There was no clear aggregation
around Blåvandshuk during February and
March 2001, as observed in 2000. In February
2001, the divers showed a very widespread and
scattered distribution over the entire reference
area, while in March 2001 the birds were located
north and south of the Horns Rev, with relatively
few birds in the central parts of the study area.

For the two periods investigated, the seasonal
and year-to-year occurrences were very consist-
ent (Fig. 2). Divers were recorded in the small-
est numbers during autumn and in the highest
numbers during late winter and spring. The
numbers peaked in February and decreased
during March and April.

The distribution of all 1,277 divers recorded
during August 1999-April 2001 is shown in Fig.
3. In general, divers occur scattered over the
entire area, although they showed a tendency

to occur in highest numbers northwest of Horns
Rev and north and south of Blåvandshuk.

Red-necked grebe, Podiceps griseigena

One red-necked grebe was recorded (August
2000). Combined with previous observations
(from the ship survey) of three birds (Noer et al.
2000), there are still no indications in the present
material that the waters around Horns Rev are
of ecological importance for the species.

Gannet, Sula bassanus

A total of 136 gannets was recorded. The high-
est numbers were observed in August and Oc-
tober 2000 and in late April 2001. The pheno-
logical pattern matches the earlier findings (Noer
et al. 2000). Gannets were generally recorded as
solitary or in loose groups. In August 2000, the
gannets occurred scattered throughout the ref-
erence area, while in April 2001, birds were only
recorded west of the proposed wind farm area,
with most birds located on the reef proper.

The seasonal occurrence of gannets (Fig. 4) re-
flects the peak migration periods (August-Sep-
tember, April-May). The highest numbers were
observed during autumn migration in Septem-
ber. Analyses of the between-year variation are,
however, constrained by the lack of a count in
September 2000.

The distribution of all 442 gannets recorded dur-
ing August 1999 - April 2001 is shown in Figure
5. There was a tendency for the highest num-
bers to be found off Blåvandshuk and in the
western parts of Horns Rev.
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Figure 2. Numbers of divers per transect kilometre re-
corded in 13 aerial counts during the seasons August
1999-April 2000 and August 2000-April 2001.
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Figure 4. Numbers of gannets per transect kilometre
recorded in 13 aerial counts during the seasons Au-
gust 1999 - April 2000 and August 2000 - April 2001.

Figure 3. Distribution of 1,277 divers recorded in 13
aerial counts during August 1999 - April 2001.
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off Blåvandshuk and Skallingen and in the area
west of the proposed wind farm (Fig. 7).

Sandwich tern, Sterna sandvicensis

A total of 298 sandwich terns was recorded. The
species was only observed in August 2000 and
April 2001. The highest numbers were observed
in April, while in the previous year most records
were made in August.

The seasonal occurrence of sandwich tern re-
flects the peak autumn (July-November) and
spring (March-May) migration periods (Fig. 8).
The April counts document large year-to-year
variation.

The overall distribution of 371 sandwich terns
recorded during August 1999 - April 2001 showed
a very scattered pattern (Fig. 9). There was, how-

Arctic/common tern, Sterna paradisaea/hirundo

A total of 217 arctic/common terns was re-
corded. The species were only observed in Au-
gust 2000 and April 2001, consistent with ear-
lier findings. In both counts, the birds were re-
corded rather scattered throughout the area, al-
though the majority of the birds in August 2000
were observed in the area off Blåvandshuk.

The seasonal occurrence of arctic/common terns
reflects the peak migration periods in autumn
(July-September) and spring (April-May; Fig. 6).
Large between-year variation is evident, with
the lowest numbers recorded in 2000/2001 and
the highest numbers in 1999/2000.

The distribution of all 1,560 arctic/common terns
recorded during August 1999 - April 2001 showed
a scattered occurrence over the entire study area
with a tendency of highest numbers in the area

Figure 5. Distribution of 442 gannets recorded in 13
aerial counts during August 1999 - April 2001.

Figure 7. Distribution of 1,560 arctic/common terns re-
corded in 13 aerial counts during August 1999 - April
2001.

Figure 8. Numbers of sandwich tern per transect kilo-
metre recorded in 13 aerial counts during August 1999-
April 2000 and August 2000-April 2001.
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Figure 6. Numbers of arctic/common terns per transect
kilometre recorded in 13 aerial counts during  August
1999 - April 2000 and August 2000 - April 2001.
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ever, a tendency that birds occurred in higher
numbers off Blåvandshuk, and on Horns Rev
west of the proposed wind farm area.

Guillemot/razorbill, Uria aalge/Alca torda

A total of 334 alcids was recorded with highest
numbers recorded in October 2000. As previ-
ously observed (Noer et al. 2000), the birds were
during all surveys mostly recorded singly or in
small groups primarily in the western half of the
reference area.

The seasonal occurrence of alcids showed the
largest numbers during autumn (October-No-
vember) and the smallest numbers during win-
ter and spring (Fig. 10). Although constrained
by the different timing of the autumn counts
during the two study periods, the year-to-year
pattern of the occurrence compliment each other.

The distribution of all 942 alcids recorded dur-

ing August 1999-April 2001 shows that alcids
mainly exploited the offshore parts of the refer-
ence area (Fig. 11). Most birds were found west,
south and north of Horns Rev, and with very
few individuals observed over the reef proper.

Herring gull, Larus argentatus

A total of 4,905 herring gulls was recorded. The
highest numbers were observed in March and
April 2001, and the lowest numbers during au-
tumn and winter. This differs from the previous
observations through 1999/2000 (Noer et al.
2000), where most herring gulls were recorded
during late winter and fewest during autumn
and spring. In March-April 2001 most birds were
recorded in the south-eastern parts of the study
area, south of Blåvandshuk/Skallingen and off
the Wadden Sea as observed in the 1999/2000
counts. The gulls often gather around fishing
vessels and in the tidal zone during low tide.

Figure 9. Distribution of 371 sandwich terns recorded
in 13 aerial counts during August 1999 - April 2001.

Figure 11. Distribution of 942 alcids recorded in 13 aerial
counts during August 1999 - April 2001.

Figure 10. Numbers of alcids per transect kilometre re-
corded in 13 aerial counts during the seasons August
1999 - April 2000 and August 2000 - April 2001.
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Figure 12. Numbers of herring gulls per transect kilo-
metre recorded in 13 aerial counts during the seasons
August 1999 - April 2000 and August 2000 - April 2001.
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The seasonal occurrence of herring gulls shows
that the highest numbers occurred during late
winter and spring and lowest numbers during
autumn and early winter (Fig. 12). Large year-
to-year variation in spring was evident in Feb-
ruary and April.

The distribution of all 15,414 herring gulls re-
corded during August 1999 - April 2001 shows
that most birds were observed in the eastern and
southeastern parts of the study area, and gener-
ally in high numbers along the shoreline of Skal-
lingen (Fig. 13).

Great black-backed gull, Larus marinus

A total of 145 great black-backed gulls was re-
corded. The highest numbers were observed in
August and October 2000 and in April 2001,
where most birds were observed in the area off
Blåvandshuk and in the southeastern parts of
the reference area. As also recorded during the
previous study period (Noer et al. 2000), the dis-
tributions of the species showed seasonal varia-
tion. However, in late autumn counts (October
2000 and November 1999) the distribution
tended to be more offshore and less associated
with the coastal parts of the area.

Kittiwake, Rissa tridactyla

A total of 783 kittiwakes was recorded. Peak
numbers were observed in August 2000, while
in 1999 peak numbers occurred in November.
The distributions varied markedly between the

counts, as was also the case in the 1999/2000
study period (Noer et al. 2000). In August 2000
the species was scattered over most of the study
area with the highest numbers in the northern
parts. In February and April 2001, birds were
found more concentrated on the northern slope
of the reef and with few birds in the outermost
western area.

The occurrence of kittiwakes showed substan-
tial seasonal and year-to-year variation (Fig. 14).
Despite large between-year variation, the main
period of occurrence in the Horns Rev area was
August-November, while only small numbers
were recorded during late winter and spring.

The distribution of all 1,944 kittiwakes recorded
during August 1999-April 2001 shows that the
species occurred over the entire reference area,
but with a tendency for the highest numbers to
occur in the area north of Horns Rev and with
the lowest numbers in the southeastern parts
(Fig. 15).
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Figure 14. Numbers of kittiwakes per transect kilome-
tre recorded in 13 aerial counts during the seasons
August 1999 - April 2000 and August 200 - April 20001.

Figure 13. Distribution of 15,414 Herring Gulls recorded
in 13 aerial counts during August 1999 - April 2001.

Figure 15. Distribution of 1,944 kittiwakes recorded in
13 aerial counts during August 1999 - April 2001.
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Skuas, Stercorarius sp.

A total of 5 skuas were recorded (August 2000).
The birds were not identified to species level,
but were most likely Arctic skuas.

3.2.2 Species foraging on sessile benthic
fauna

Eider, Somateria mollissima

A total of 8,441 eiders was recorded. The obser-
vations fully match the phenology and distri-
butions recorded during the 1999/2000 surveys
(Noer et al. 2000). The highest numbers were
counted during winter and spring with a maxi-
mum in February 2001. Eiders were generally
recorded in large flocks; solitary birds were only
observed on a few occasions.

The seasonal occurrence of eiders showed a clear
winter aggregation with the highest numbers in

December and February in both seasons (Fig.
16). Large year-to-year variation was evident in
February as opposed to March and April, when
patterns were similar.

The distribution of all 11,772 eiders recorded
during August 1999 - April 2001 was very con-
sistent. The species occurred in the coastal parts
of the area off Blåvandshuk and Skallingen (Fig.
17). Only very few birds have been observed
offshore on depths of more than 6 m.

Common scoter, Melanitta nigra

A total of 52,165 common scoters was recorded
and was thus the most numerous species ob-
served. The number of birds increased from
August 2000 (283 birds) to April 2001 (16,902
birds). The distributions from December 2000 to
March (Fig. 18a) were consistent with the distri-
butions from the 1999/2000 period. In April 2001
the distribution was somewhat different from
previous distributions with most birds found off-
shore at the south-east end of Horns Rev, fur-
ther to the west than in the previous surveys,
with only few birds in the area off Skallingen
(Fig. 18b). In the latter count, a total of 2,482 in-
dividuals was recorded within the proposed
wind farm area plus the adjacent 4-km zone, and
500 individuals within the proposed wind farm
area itself.

The seasonal occurrence of common scoter was
similar in both study periods, showing high
numbers in the study area during winter and
spring (November-April; Fig. 19). During the
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Figure 16. Numbers of eiders per transect kilometre
recorded in 13 aerial counts during the seasons Au-
gust 1999-April 2000 and August 2000 - April 2001.

Figure 17. Distribution of 11,772 eiders recorded in 13
aerial counts during August 1999 - April 2001.

Figure 18a. Distribution of 13,295 common scoters, ob-
served from aircraft 20 March 2001.
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period February-April, numbers differed be-
tween years, being consistently lower during
1999/2000 than in 2000/2001.

The distribution of all 93,323 common scoters
recorded during August 1999-April 2001 showed
a consistent pattern (Fig. 20). The species mainly
occurred in the area southwest and south of
Blåvandshuk and in the area west of Fanø. The
offshore aggregation at the southeast end of
Horns Rev was, despite the April 2001 count,
observed during several counts, and this area
seems to be consistently exploited. The birds
seem to exploit the outer edge of the reef proper.

3.2.3 Other species

A number of other species were recorded irregu-
larly and in small numbers during the study

period 2000/2001, and will not be described in
detail here (see Table 2).

3.3 Disturbance effects

In order to assess the magnitude of the poten-
tial disturbance effect on bird populations analy-
ses of their exploitation of the proposed wind
farm area and the adjacent areas were made in
accordance with the methodology used in the
previous investigation (Noer et al. 2000). These
analyses included calculations of:

1. The percentage of birds within the wind farm
area in relation to the number of birds in the
total study area,

2. The percentage of birds within the wind farm
area and an adjacent zone of 2 km in relation
to the total number of birds in the study area,

3. The percentage of birds within the wind farm
area and an adjacent zone of 4 km in relation
to the total number of birds in the study area.

The adjacent 2 and 4 km zones are arbitrarily
chosen and the latter (4 km zone) is considered
as a 'worst case' scenario as the most conserva-
tive estimate of the area of potential habitat loss.

The analyses described above were repeated for
the most abundant species including all 13
counts (Table 3). Furthermore, the selectivity
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Figure 19. Numbers of common scoter per transect kilo-
metre recorded in 13 aerial counts during the seasons
August 1999 - April 2000 and August 2000 - April 2001.

Figure 18b. Distribution of 16,902 common scoters, ob-
served from aircraft 21 April 2001.

Figure 20. Distribution of 93,323 common scoters re-
corded in 13 aerial counts during August 1999 - April
2001.
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index (D) of Jacob have been used to standard-
ise the preference for the proposed wind farm
area.

Within the proposed wind farm area, no species
occurred in proportions higher than expected
when assuming a 'geographical free' distribu-
tion in the study area. Most species, except
divers, showed a significant avoidance of the
wind farm area (i.e. they occurred in lower num-
bers than expected). Expanding the area with
the adjacent 2-km zone provided a similar sig-
nificant avoidance for all species, except divers.
When the analyses included the adjacent 4-km
zone, a significant positive preference was found
for common scoter, while all other species, in-
cluding divers but except gannet, still showed
avoidance.

With small and mainly insignificant index val-
ues, the distribution of divers and alcids did not

deviate from what was expected from a 'geo-
graphical free' distribution. Thus, these species
showed the most even distributions within the
study area.

The calculated number of birds per survey kilo-
metre in the wind farm area, in the area +2km
and +4km are shown in Table 4. Compared to
the number of birds per kilometre transect with-
in the total reference area, an estimate of the rela-
tive importance of these areas to the different
bird species can be obtained. In these calcula-
tions, the ratios between the number of birds
recorded in the wind farm area and the number
of birds recorded in the reference area should
be equal to 1.0 if there was no preference for or
avoidance of this area. If the ratio were higher
than 1.0, then the wind farm area should be con-
sidered as more important than the rest of the
reference area, on the other hand, if the ratio was
lower than 1.0, the wind farm area should be

Bird species WP
D for

WP+0P WP+2
D for
WP+2 WP+4

D for 
WP+4 N

Fish-eating species

Divers

Gannet

Arctic/common tern1

Sandwich tern

Guillemot/razorbill

Herring gull

Great black-backed gull

Kittiwake

Gull sp.

Benthic foraging species

Eider

Common scoter

Velvet scoter

-0.001

-1.000

-0.504

-1.000

-0.220

-0.955

-1.000

-0.339

-1.000

-0.990

-0.502

-1.000

n.s.

n.s.

*

**

*

**

*

**

**

**

**

**

0.010

-0.526

-0.394

-0.459

-0.292

-0.884

-0.730

-0.223

-0.949

-0.997

-0.203

-1.000

n.s.

**

**

*

**

**

**

**

**

**

**

**

7.23

10.18

6.24

3.50

9.13

1.40

3.21

7.61

0.54

0.01

11.17

8.16

1,277

442

1,634

371

942

15,414

374

1,944

739

11,772

93,323

613

Size of the area  to the total
area (% of transect km)

1.65

0.00

0.55

0.00

1.06

0.04

0.00

0.82

0.00

0.01

0.55

0.00

1.65

5.03

1.58

2.20

1.89

2.76

0.32

0.80

3.19

0.14

0.01

3.32

0.00

4.93

-0.165

0.021

-0.240

-0.499

-0.039

-0.770

-0.533

-0.138

-0.905

-0.998

0.073

-0.101

9.81

1 Including observations of terns sp.

P

**

n.s.

**

**

n.s.

**

**

**

**

**

**

n.s.

PP

Table 3. The percentage of the total number of individuals recorded (August 1999-April 2001) in the
proposed wind farm area (WP), in the wind farm area and an adjacent 2-km zone (WP+2) and in the
wind farm area and an adjacent 4-km zone (WP+4) respectively.  The size of the area is expressed as the
percentage of transect kilometres counted within each area as a proportion of the total number of transect
kilometres counted within the total reference area. Jacob’s selectivity index (D) is given; negative values
indicate that the species avoid the area in question, positive values that the species show preference for
the area. N is the total number of individuals of the different bird species observed during the 13 aerial
counts. P is probability values for χ2 one-sample test to compare values (WP column) with the values
expected from the 'geographical free' distribution (*: P<0.05; **: P<0.01; n.s.: non significant).
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considered as less important than the rest of the
area.

Based on numbers of individuals per survey
kilometre no bird species occur in the wind farm
area or +2 km in higher proportions than ex-
pected. There is a tendency, that Common Scoter
occurs in higher numbers than expected in the
wind farm area + the 4 km zone. The results of
the analyses of relative importance thus com-
plement the results of the selectivity analyses in
Table 3.

Compared to the corresponding results from the

period August 1999-March 2000 (see Table 4),
inclusion of the data from August 2000-April
2001 results in a change in the distribution for a
few species. The Common Scoter was not found
in numbers higher than those found by Noer et
al. (2000), but the new data indicate that this
species may occur in higher numbers in the area
between 2 km and 4 km from the wind farm. In
1999/2000, Gannets tended to occur in higher
numbers than expected at a distance between 2
and 4 km from the wind farm area (Noer et al.
2000). However, this tendency disappeared
when including the observations from the pe-
riod 2000/2001.

Bird species

Number per transect km
(cumulated numbers from 13 counts)

The ratios of number per
transect km of the sub-areas to the

total area (relative importance)

Divers

Gannet

Arctic/common tern

Sandwich tern

Guillemot/razorbill

Herring gull

Great black-backed gull

Kittiwake

Common scoter

WP
(313.9 km)

0.0669

0.0000

0.0287

0.0000

0.0319

0.0191

0.0000

0.0510

1.6469

WP+2
(936.8 km)

0.0683

0.0075

0.0384

0.0075

0.0278

0.0523

0.0032

0.0662

3.3071

WP+4
(1,863.4 km)

0.0494

0.0241

0.0547

0.0070

0.0462

0.1154

0.0064

0.0794

5.5942

Total area
(19,002.4 km)

0.0670

0.0233

0.0860

0.0195

0.0496

0.8111

0.0197

0.1023

4.9111

WP

1.00 (0.96)

0.00 (0.00)

0.33 (0.42)

0.00 (0.00)

0.64 (0.25)

0.02 (0.02)

0.00 (0.00)

0.50 (0.66)

0.34 (0.00)

WP+2

1.02 (0.93)

0.32 (0.40)

0.45 (0.57)

0.38 (0.98)

0.56 (0.38)

0.06 (0.06)

0.16 (0.10)

0.65 (0.59)

0.67 (0.00)

WP+4

0.74 (0.65)

1.04 (1.26)

0.64 (0.75)

0.36 (0.93)

0.93 (0.84)

0.14 (0.08)

0.33 (0.23)

0.78 (0.67)

1.14 (0.01)

Table 4. Number of birds per kilometre aerial transect surveyed in the wind farm area (WP), in the wind
farm area plus 2 km (WP+2), in the wind farm area plus 4 km (WP+4) and for the total study area. The
number of birds is the total number recorded during 13 counts between August 1999 and April 2001. The
relative importance of the WP, WP+2km and WP+4km is shown. The corresponding result for the period
August 1999-March 2000 is shown in brackets.



19

4.1 Within-year and between-
year variation in bird
numbers

In order to make as precise assessments as pos-
sible of the potential impacts on birds from op-
erating offshore wind farms, knowledge of the
within-year and between-year variation in bird
numbers is essential, both within the wind farm
area as well as in the adjacent areas.

As the study period so far only comprises two
years, it is difficult to assess whether the ob-
served year-to-year variation in the abundance
and the distribution of the species represent 'nor-
mal variation' in the Horns Rev area. In general
bird numbers, of both migrating and wintering
species may show large within-year and be-
tween-year fluctuations in abundance as well as
in distribution. These variations may be related
to factors such as reproductive success in the pre-
ceding breeding season, timing, duration and
severity of winter, timing of spring, and avail-
ability of food resources.

The within-year variation in the occurrence of
the bird species in the Horns Rev area closely
correlate to the phenology of these species re-
corded at Blåvandshuk (Jacobsen in prep.). Thus,
the present investigation did not find any de-
viation in the seasonal occurrence of the re-
corded species from what was expected.

The year-to-year variation in the abundance of
the birds in the Horns Rev area was generally
found in species that migrate through the area,
e.g., terns, gannets and kittiwakes, while less
pronounced variation was found in staging and
wintering species, e.g. divers, gerring gulls and
common scoters. Of the migrating species, both
Arctic/common tern and sandwich tern have
distinct migration periods (March-May and July-
August) and the timing and intensity of migra-
tion in these species may vary in relation to the
weather conditions. Gannets have a short in-
tense migration period in autumn (September),

and the recorded year-to-year variation in maxi-
mum occurrence of this species probably relate
more to the difference in the timing of the counts
during this period than to any real differences
in abundance between years. Of the wintering
species, only the Eider showed pronounced be-
tween-year variation in abundance in February.

4.2 Seabird use of the Horns Rev
area

From the spatial distributions of birds obtained
during the two study periods (August 1999-
April 2000 and August 2000-April 2001), the fol-
lowing conclusions can be made.

Species foraging on fish (including gulls) were
generally distributed in the offshore parts (more
than ca 2 km from the coast) of the study area.
The occurrence of these species was variable and
all showed a more or less scattered distribution
in the study area. During some counts, the high-
est numbers of, for example, gannets, alcids and
kittiwakes, were observed north of Horns Rev,
in other counts the highest numbers were ob-
served south of Horns Rev. No species were
found in high numbers on the shallow parts of
Horns Rev (i.e. within the proposed wind farm
area, cf. Table 3 and 4).

Of species foraging on sessile benthic fauna (Ei-
der and common scoter), only small numbers
were observed at Horns Rev. The general distri-
bution of these species is more coastal. In most
cases the species were observed close to
Blåvandshuk and Skallingen, although a rela-
tively high number of common scoters were
found exploiting the area southeast of Horns Rev
in April 2001.

The data and calculations from the period Au-
gust 1999 - April 2001 indicate a general tendency
for lower than expected numbers within the wind
farm area. Thus, it can be concluded that:

4 Discussion and conclusions
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1. No data collected so far indicate that the wind
farm area is of any particular importance to
the birds’ exploitation of the Horns Rev area.

2. If the birds avoid exploiting the wind farm
area, this will affect a maximum of 1% of the
study area.

3. If the birds avoid the wind farm area the im-
pact is estimated to affect less than 1% of the
different species except divers of which 1.65%
may be affected (cf. Table 3).

4. Even if a very conservative 'worst possible
case' scenario is assumed, with birds totally
avoiding the wind farm area and the adja-
cent 4 km zone the impact is estimated to af-
fect ca 11% of the common scoters, ca 10% of
the gannets, 7-9% of the divers, alcids and

velvet scoters, while the corresponding pro-
portions of the remaining species will range
within 0-6% (cf. Table 3).

These conclusions are in agreement with the
conclusions based on the data from August 1999-
April 2000 (Noer et al. 2000), except for com-
mon scoter. The occurrence of this species
showed a distinct change in distribution in April
2001 that involved more birds in the vicinity of
the wind farm. Despite this change, the data in-
dicate that the bird distributions are relatively
consistent when considering both the within-
year and the between-year variation in abun-
dance and distribution of the different species.
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