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1 SUMMARY

DONG Energy has ecomissioned a consortium of OrbicandDHI in association with
BIOLA to undertaken study of bird migratioms part of the monitoring program for the
planned Horns Rev 2 offshore wind farfhis report contains the results of the baseline
phase running frm October 2007 to April 2008Nith respect to birdnigration the
monitaring program is focused on documenting kbieg-distance migration across and
along Horns Rev duringutumn andpring. This information is needed order tode-
scribe any impacts of ¢hconstruction of Horns Rev 2 offshore wind farm on migratory
birds and to describe any cumulative effects, here especially potential barrier effects as a
consequence of bothe Horns Rev 1 and Horns Rewdénd farms The potential ba

rier effects on feadg movemerd of birds staging in the areagsven less attention.
The sttistical design of the monitoring program is based on the BACI appayauted

to radar recordings (direction and density of echaasl it incorporates data from the
PSO monitomg programme for the Horns Rev 1 wind farm (HR1)

The establishment of the Horns Rev 2 offshore wind farm (HR2 OWF) was granted by
the Department of Energy on the™®lar ch 2007 on the bmsis of
plication of 13" October 2006. The locatianf the HR2 OWF is planned for the outer
part of Horns Reyvand itconsists of a total of 91 turbines, each 2.3 MW which are
placed with 13 astwestoriented rows of 7 turbineS.he monitoring 6 bird migration

was based osombined visual and radar staedi Due to the late start obnstruction
works at the HR2 OWFonly the spring period was covered, amal platforms were
availablefor mounting the radaat the site Hence the study had to be maftlem an
anchored vessel at HR1 and HR2 in combinatiom wisual observations and a fixed
installation atBlavands Huk Two X-band ship surveillance radars with a power output

of 12 kW and 25 kW, respectively, were used for the radar observations. They were
both operated with the antenna rotating horizontdlhe two radar devices in use were

a DeccaBridgeMaster B at Blavands Hukand a Furno fiFR 210% on the vessel.

Postprocessing was made with the purpose to compare bird movements observed at the
two anchoring positions at the HR1 and HR2VF @&s well ago compare the results

of bird migration/movements at Horns Rev with thosBlavands Hukin terms of tim-

ing, intensity, direction, flight altitude and species composition. Radar images of the
horizontal radar were captured from the screen signal veo\sglitter by a framegba

ber card on a PC usingustommade software called SWARM (by TriOS Messd
Datentechnik, Oldenburg). One screenshot was stored every minute and a cumulative
picture every 5 minutes. All radar recordings were transferred to al&#base allw-

ing the analyses of flight directions and patterns of tracked trajectories. At eaeh loc
tion, flight intensities were estimated both as eftwirected totals for all birdser

corded and for selected species groups (visual observatiorsidition, to demonstrate

the apparent concentration of bird movements and migration near the coast during the
study period flight intensities were estimated in relation to distance from the coast at
Blavands Huk An analysis of flight intensities with d@tce was made using radar data
from Blavands Hukand summarising flight intensities in b6rth-southsoriented tra-

sects, each with a width of 1 km, extending from the coast to the Horns &tshare

wind farm.
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At both offshore sitesnovements of bds were dominated bgucks, terns and gulls

with Common Scoter, Herring Gull, Lesser Bldzkcked Gull, Common Gull and
Sandwich Tern being numerically the most important species. As these species groups
usually were stationary for longer periods andaiarindividuals were likely to be er

sent in the area for the duration of several hours or even days, more than 80 % of the
observations in both study areas might represent foraging flights or flights of resting
birds. Diverswere observednore frequentlyat HR2, andCommon $otersless fe-
quently as compared tdR1. The vast majay of the observations @lavands Huk

were oftypical coastal water birdsvhereas no songbirds were se€he three most
abundant species Btavands Hukwvere Common &oter(57.6 %), Divers(15.6 % and
Knots(4.7 99.

As a result of the dominance of scotdeynsand gullsthe altitudinal distribution of
flights displayed a concentration at altitudes lower than 20 n&l@tands Hukdue to
the migration of geese, aauerate poportion of birds wre observed at altitudeseb
tween 40 and 200 m.

The study revealeaW flight intensity over Horns Rev and hardly any migrationvacti
ity during daylight hour§ most birds being localisplayingfeeding movements in all
directiors. Between HR1 OWFandBlavands Hukprofile analyses showed a spei@-
creasen flight intensitiesapproaching the coast at Blavand. In general, fligtaristies
were much higher both for migration and feeding movemetar the coast thanfef
shore The novementsof birds at Blavands Hukwere dominated by soutiard move-
mentsof waterbirds ompensatig for northwarddrift by thecurrentduring the night

The bird migration study indicated thatovements driven by locand in most cases
moderatefeeding conentrations are more important on Horns Rev in spring, while
close to Blavanccompensating movements Common Scotersre more important.
This is corroborated bthe baseline monitoring of resting birds in the asbawinga
concentration of Common Scotesest of Blavands Hukand only few birds feeding
over Horns RevNo response behaviour to HR1 OWF could be establidnedtothe
low flight intensityat the siteand lack of feeding concentiens of Common &oter In
addition, the use ofship-basedradarshortened the effectivéetectionrangelimiting the
scope for tracking behavioural changes of birds passing the wind farm

The low intensity of bird movements and migration during spndgate that potential
barrier effectf the two wind farm®n longdistance migrantsnost likely are of In-

ited magnitude during this seasdtowever,the profile analyses of the radar data from
Blavand indicate that larger movements of Common Scoters occur irrequfstpia,

and the erial surveys over the pasvé years have shown that a larger proportion of the
scoters in the area may concentrate over the western part of the reef, especially during
late winter.It shouldbe noted that the potential barrier effects on {disance rigrants

may be larger duringuaumn migratiordue to the much higher volume of birds passing
through the area duringimmnas compared to during spring

As the data on bird migration collected during the PSO programme did not cover the
central and western areas of Horns Rev the catiwel database on bird migration
across Horns Rev is judged insufficient for the baseline of the HR2 monitorg pr
gramme.For this reasonhe baselindhas been extendeadto the autumn seasd@008

using the established foundations in the HR2 OWF as plagofor continuous e-
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cordings using 25 kW radars concurrently with recordings from the HR1 transformer
station and from the coastBlavands Huk

DANSK RESUME

Et konsortium bestdende af Orbicog DHI i samarbejde meBIOLA har pa vegne af
DONG Energy gnnemfgrien undersggelssf fugletraekket ved Horns Resom en del

af overvagningsprogrammet for den planlagte Horns Rev 2 havvindmgllepark. Denne
rapport indeholder resultaterne af baseline, som blev gennemfgrt mellem oktober 2007
og maj 2008.Med hensyrtil fugletraek er overvagningsprogrammet fokuseret paat d
kumentere langdistancetrieh pa tvaers af og langs med Horns Rev om foraretfog e
teraret. Denne information er ngdvendig for at beskrive mulige effekter af anleegget af
Horns Rev 2 vindmaglleparken praekkende fugle og for at beskrive eventuelle kamul

tive effekter, herunder specielt barriereeffekter som falger af bade Horns Rev 1 og
Horns Rev 2 vindmglleparkee Den potentiellarriereeffekt pa fourageringsbevaege

ser i omradet er i denne sammenhaenigriteret lavere. Det statistiske design for eve
vagningsprogrammet er BIACI-design baseret pa sammenligninger af radarobservat
oner (retning og teethed af ekkoer), og programmet inkluderer data fra- PSO
overvagningsprogrammet for Horns Rev 1 vindnpi&en (HR1).

Tilladelsen til at byggédorns Rev 2 havvindmglleparken blev givet af Energistyrelsen
den19.marts 2007 p- basis af Ddob& 26Pacgy 0 s
ringen af vindmglleparken er planlagt til at vaere pa den ydre del af Rexnsog mg
leparken bestar &1 mgller pa hvel.3 MW, som er placereti3 gstvestgaendeak-

ker med hver 7 mgllerOvervagningen affugletreekket blev udfert ed hjeelp af
kombinerede visuellebservationeog radarundersggelséta grund af den sene tpa
anleegsarbejdet af Horns Rev 2 mglleparken blev kun forarsperioden deekikgfen
faste platforme kunne anvendes til montering af radar i omrBeefior matteradastu-

diet udfgresred hjaelp afadar monteret pad, ankret ved de to mglleparkkombine-

ret med visuelle observationer og en observationsplatfornBléadnds Huk Der an-
vendtes Xbandsradar paemholdsvis12 kW (Furuno FR 2105)g 25 kW (Decca
BridgeMaster [ til radarundersggelsernBegge radaropseetninger karte med JonA

talt roteree atenne.

Postprocesseringen af de indsamlede data blev udfgrt med det formal at sammenligne
bevaegelserne af fugle ved de to ankerpladseiweds Rev 1 og 2 og sammenligree r
sultaterne for Horns Rev med resultaterneBidvands Huk relation tiltiming, intens

tet, retning traekhgjde og artssammenseaetniRgdarbillederne fra den horizontale radar
blev opfanget fra skeermsignaleed hjeelp afet skeermfangerkort og specialbygget
softwareSWARM (TriOS Mess und Datentechnik, Oldenburd}t skaermbillede lev
gemt pr. minut og et samlet billede hver femte miAlie radarbilleder blev overfart til
GIS database, hvilket tillod analyser af treekruter og mgnstteladrtlagte ruterTrak-
intensiteter blev estimeret ved hver af de tre stationer badeosalen for alle obsene-
rede fugle og for udvalgte arter og artsgrupkaigerede i forhold til indsatg-or at
demonstrerelen abenbare koncentration af fuglebevaegelser naer kysteddy forea-

get en profilanalyse af treekintensiteterne mellem Horns RevBlavands Hukbaseret

pa data fraBlavands Hukhvor data fra den faste radarinstallation tillod analyser ud til
15 kfmatasl. a
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Beveegelserne af fugle domineredes ved begge offstatiener af andefugle, terner og
mager med Sortand, Sglvmage, Sildeedgtormmage og Splitterne som de vigtigste
arter. Idet disse artsgrupper generelt var stationaere i omradet igennem laengete tid vu
deres det, at mere end 8®af observationerne ved bade Horns Rev 1 og 2 drejede sig
om fourageringsbevaegelser og bevaegetderastende fugle. Lommer observeredes
hyppigere ved Horns Rev 2, medesasteender observeredes hyppigere ved Horns Rev
1. Langt hovedparten af observationerne 2ivands Hukblev udgjort af typiske kys
fugleater, og ingen beveegelser af |&amgle blev roteret. De tre hyppigste arter ved
Blavands Hukvar Sortand (57.6 %)pmmer(15.6 %)og Islandsk Rylé€4.7 %).

Som et resultat af dominansensaftaender, terner og mager udviste beveegelserne af
fugle generelten koncentration i hgjdeintervallet fra haedfladen til 20 mVed Bla-
vands Hukblev der & grund aftraekkende gaes registreret en stgrre andel af fugle i i
tervallet mellem400g 200 m.

Undersggelsen afslgrede en lav intensitet af flyvende fugle over HornsuRders-
gelseperioden,og sa godsom ingen egentlige treekbevaegeisgagtimerneg de fleste
registrerede fugle drejede sig om lokale fourageringsbeveaegelser i alle rethimger.
lem Horns Rev 1 o@lavands Hukviste profilanalyser en markant stigning i inteasit
ten af fuglebevaegelser ttg@a kysten af Blavand. Generelt var bevaegaisensiteterne
meget hgjere for bade traek fourageringsbeveegelser neer kysten end offsBenee-
gelserne af fugle veBlavands Hukvar domineret af sydgade stramkompensatien
bewegyelse af vandfuge.

Fuglderaekstudiet indikerede, at beveegelser drevet af lokale og i de fleste tilfeelde mod
rate koncentrationer af fouragerende fugle er de vigtigstelggds Revom foraret
hvorimod kompensationsbevaegelaéSortand er vigtigsteer BlavandDette stattes af
baslineundersggelserne af rastende fugle gennemfgrt i samme periode, der viste en
koncentration af sorteender n&dvands Hukog kun fa fadesggende fugle pa selve
Horns Rev P& grund af den lave treekintensitet og det lave antal sortaender pa Horns
Rev var detkke muligt at gennemfare registreringer af reaktioner hos treekKeigtke

pa Horns Rev 1 vindmglleparkeHerudover blev forudsaetningerne for at falge a
feerdsaendringer hos fugle, der passde vindmglleparken, begraeinaéden korte @-
tektiorsradiusvedanverelsen af skifbaseret radar

Den lave teethed af fuglebevaegelser og fugletreekHorns Rewm foraret indikerer, at
potentielle barriereeffekter af de to vindmglleparker pa langdistancetrsikkatre ke-
greensedeDe radarbaseredergdilanalyse antydedeimidlertid, at bevaegelser af 150

teender forekommer uregelmaessidtshore, og flyteellingerne gennemfart i omradet
gennem de sidste fem ar har vist, at en stgrre andel af sortaenderne kan forekomme over
den veslige del af revet, specielt sidst pa vinter&et skalbemaerkesat ptentiakt for
barrieeeffekter pa langdistancetreekkkein veere starre undefterastraekket hvor et

langt stere volumen af fugle passerer omradet sammenlignet med om foraret.

Da de eksisterende dapaé fugletreekket over Horns Respm blev indsamlet under
PSGprogrammet, ikke daekkede de centrale og vestlige dele af omradet vurderes den
samlede database at veere utilstraekkelig som baseline for overvagningsprogrammet for
HR2. Derfor erbaselin@ udvidet til efteraret 2008 ved anvendelaf25 kW radarer
medlgbende registreringer fra faste radarinstallationer pa de nye fundamenter, fra HR1
transformerstationen og fBlavands Huk

DONG/Horns Rev 2 Baseline i Migrating Birds 6 Orbicon/DHI/BIOLA/Marine Observers



2 INTRODUCTION

2.1 Background

DONG Energy has commissioned a consortium of Orba@wDHI in associatiorwith

BIOLA to undertake baseline investigations and monitoring of migratory birds as part

of the monitoring program for the planned Horns Rev 2 offshore wind {aiR2

OWEF). The establishment of the HR2 OWF was granted by the Department of Energy
onthe 19 h March 2007 on the basis of DONG Ene
2006.

This report contains the results of the baseline monitoring on bird migratiortakete
March-April 2008.

2.2 The Horns Rev Il Project

2.2.1 Location

The location of the HR2 OWF isgined for the outer part of Horns Rev, a sand bank
which stretches from the coast of Denmagkagands Huk and 40 km westwards, see
Figure2-1. The distance from the HR2 OWF to Blavands Huk is 30 km. The minimum
distance between the existing OWF on Horns Rev and the planned HR2 OWF is 14 km.
The water depth at the site of the HR2 OWF varies between 6 and 18 m. The HR2 OWF
has been designed as an arc north of the shallow VovVov on tternvelorn Rev.

The HR2 OWFconsists of a total of 91 turbines, each 2.3 MW which are placed with 13
eastwestoriented rows of 7 turbines. Due to the design of the OWF the distaace b
tween the rows will vary from 700 m in the eastern part to 900 m in the western part,
seeFigure2-1. The distance between individual turbines is 550 m.

Figure 2-1 andFigure 2-2 also show the proposed placement of three 15 M¥ttur-

bines The transformer station will be located 1 km east of the wind farr201%
northeast of the transformer station an accommodation platform will be installed with a
gangway connecting the two platforms.

The turbines will be connected bgstwestrunning 34 kV cables, which will be ko

lated into a single cable in the eastern part of the OWF, which then is connected to the
transformer stationFigure2-2.
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Figure 2-1. The location of the HR2 OWF relative to Blavands Huk and the Horns Rev 1 OWF.
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Figure 2-2. Turbine numbers and planned ca-
bles for the HR2 OWF.

2.2.2 Free zone

A free zone of 4 km towards the sbu
and west and 2 km towards the north
and east has been granted to DONG
Energy for this OWF.

2.3  Monitoring  require-
ments and targets in
relation to bird migra-
tion

The requirements for the monitoring
programme for Horns Rev 2 state that
the methodologies shid as far as
sible been based on the same field
methods as used in adbn to the PSO
monitoring programme for thédR1
OWF and in the investigations c&d
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3.1

3.2

out as part of the EIA fothe HR2 OWEFE Thus, the monitoring of bird migration has
been basedn application of horizontal ship radar to measure lateral changes ia-migr
tion routes. The study focused on the lahgtance migration of waterbirds across and
along Horns Rev during spring order todescribe any impacts of the construction of

the HR2OWF on migratory birds and to describe any cumulative effects, here esp
cially potential barrier effects as a consequence of H&th and HR2 OWFGs. The sa-

tistical design of the monitoring programbased on the BACI approach. As all radar
recordings wil be stored in a raster GIS analyses can be designed to conmgare b
fore/after construction scenarios for freely chosen areas around the two wind farms. The
impact and control sites will be selected so that the recordings obtained during the PSO
monitoring programme can be integrated into the analyses.

METHODS

Study period

Due to the late start of the project, the study period for the investigation has been chosen
from March to May 2008, and studies during autumn 2007 were cancelled.

Study area and diurnal period

The original investigation design aimed at using fixed installations folatliae study: a
land-based radar aBlavands Huk a radar mounted on one of the foundations at the
HR2 OWFandtheradar on the transformer station at Hie1 OWF(alreadyinstalled).
As construction work at the HR2 OWF was tpasied until June 2008 thesignhad to
be changed, andata on
migrating birds were lo-
tained by operating from
an anchored vesseht
HR1 and HR2in comb-
nation with visual obge
vationsand a fixed istd-
lation atBlavands Huk

7°20'0" 7°40'0" 8°0'0" 8°20'0"
—— —— 4

024 8 12
——

Kilometers

Figure 3-1: The anchoring po-
sitions for the radar observa-
tions at HR1 and HR2 OWF 6 s

The survey vessel was
MV Salling/Esbjerg, a
vessel of 41 m length.
Theanchoring psitions werehe southwestern corner of the two wind fasnjFigure 3

1).

In addition, radar investigations and visual alsagons were carried out at a labdsed
observation point @lavands Hukposition55°32.420N /08°04.300 E
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In order toconductship-basedstudiesof bird migrationweather conditiontave to be
favourable. A sea state higher than 2 (waves 3 @.5n) will produce considerableddi
turbance on the radar screen and will influence analysdatafatower altitudes. Rain
will clutter radar screen#ccordingly, in the North Sedavourableweather conditions
for cdlection of radar data mmigratory birds are restricted to a few days a year.

The weather condition® ispring2008were unusually unsuitable in the study assad
data on bird migration could only be collected during degsat the anchoring pos
tionsat HR1 and HR2 OWS resulting in a total of 247 hours of visual observation
The radar observations were possible amyfour days at HR1 and six days at HR2
(Table 3-1) due to the watherconditionsand in addition radar observations in some
casesvereonly possibleduring parts of the dayrhe study aimed to focus orngrating
birdswhy the period taoverwasthe main migration period. Thus investigations were
carried out between Meh 23" andMay 9". Details of trips and effort are listed Tra-

ble 3-1.
Table 3-1: Observation periods and effort days at the anchoring positions Horns Rev | (HR 1) and Horns
Rev Il (HR 1)
Days in which radar recordings were
Observation period | Effort days HR 1 | Effort days HR II possible
HR HR I
25.03. - 27.03.08 1 1 1
30.03 - 31.03.08 1 1
03.04 - 07.04.08 2 3 1
22.04 - 27.04.08 3 2
28.04 - 29.04.08 1 1
30.04 - 05.05.08 1 4 1 4
08.05 - 09.05.08 1 1
10 10 4 6

At Blavands HukFigure 32, a total of 30 effort days for visual observations andf27 e
fort days for radar investigations were carried out between MdrendMay 10",

a7 1

Figure 3-2: The observa-
tion platform and mounted
radar at Blavands Huk.

|
|
|
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Table 3-2: Observation days and effort days of visual observations and radar investigations at Blavands

Huk

Observation day

Effort days visual observa-
tions

Effort days radar investiga-
tions

07.03.2008

x

08.03.2008

09.03.2008

10.03.2008

11.03.2008

14.03.2008

15.03.2008

16.03.2008

17.03.2008

19.03.2008

20.03.2008

XXX IX X [X X |IX X [X

22.03.2008

23.03.2008

X

24.03.2008

25.03.2008

04.04.2008

05.04.2008

23.04.2008

24.04.2008

25.04.2008

26.04.2008

27.04.2008

28.04.2008

29.04.2008

30.04.2008

01.05.2008

05.05.2008
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3.3 Radar and visual observations of bird migration and selected

species

3.3.1 Ship-based study on Horns Rev and land-based study at Blavands Huk

Radar investigations

Two X-band ship surveillance radars walpower output of 12 kW and 25 k\Wespe-
tively, were used for the radar observations. Tiveye both operatedith the antenna
rotating horizontally.The two radar devices in use were a Defi8adgeMaster B at
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Blavands Hukand a Fumno fiFR 210% on thevessel. For technical specifications of the
radar devices s€kable3-3.

Table 3-3: Specifications of radar devices used at Blavands Huk (Decca Litton) and on the vessel Salling

(Furuno)
Brand Decca Litton Marine Systems Furuno
Type BridgeMaster E-series FR 2105
Power output [KW] 25 12
Frequency 9,410+30/~31,86 9,410+30/ ~?
Horizontal angle of radar 1 1,8
Vertical angle of radar 24 25
Rotational speed [min™] 28/45 24
Antenna length [mm] 2,440 1,983

The horizontal radar aimed to show flight directions of badd flight intensities au

side the range of the visual observatiofise range was set to 3 nautical mile§,%56

m). A prerequisite for the use of horizontal radar is a calm sea state/g). Othewise

the signals will be concealed by sea clutter, caused by theti@il®f the radar waves

by a rough water surface. A filter to suppressdka clutter was used to a certain extent

if necessary. The gain was tuned to the highest possible lefoeé lerror echoespa
peared. Wake duration (defining the length of the target trail) was set to maximum level.
The used radars are in most situatioapable of tracking flocks of waterbirds at a-di
tance of at least 5 km.

Figure 3-3. Radar echo of a flock of Common
Scoters.

Visual observations

Visual observations were carried out
from a location on the vessel providing
good swroundview combine with
good accessibility and a reasonable
height above water level which isaie
essary to dect and track flying birds.
On MV Salling this location was the stern deck with ca. 5 m haigbve sea level

Visual observations of flying birds (including magion as well as movements
from/to/between feeding and/or resting sites) took place during daylight hoursdrom b
fore sunrise until after sunset including the twilight periods of som&02Min before
sunrise and after sunset, as long as light condiatios/ed. Birds were counted during
intervals of 15 minutes each (one per every half hour), with a minimum of 5 mirites b
tween the intervals. In every counting uorte experienced observegistered all f}-

ing birds and noted the species (whenever ifleation was possible), distance from

the observer, flight direction and flight altitude. Furthermore data about age and sex of
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3.4

3.4.1

the birds were gathered if possible as well as the d@rsisociation with vessels and-b
havioural remarks according to the mational ESAScodes Camphuyser& Garthe
2001). Special attention was paid to spatial reactions to the windmills at Horns Rev I.
Optics used by the observers were binoculars with 10x ifieegion.

The focus of the visual observations was set on recoflilyig movements of Common
Scoter Melantita nigrg, divers (Gavidae sp) and other waterfowl. Additionally, fu
ther cata of offshore migrating or other moving birds were recorded.

Data analyses

Post-processing and establishing of digital databases of flight trajectories
and migration intensities

Visual observations

Data from the visual observations were logged to database as totals for each 15 min
counting period with details of species, distance and behaviourpRusissing was
made with the purpose tmmpare bird movements observed at the two anchoring pos
tions at the HR1 and HR® WF éas well as to compare the results of bird m@rgr
tion/movements at Horns Rev with thoseB&#vands Hukin terms of timing, intensity,
direction, flight altitude and sp&s compasion.

Data were also analysed with respect to specific reactions assumed to be caused by the
HR1 wind farm.

Radar observations

Each echo on the radar monitor corresponded to a single bird or a flock in the study
area, and in this way the smdtpattern of migration in this area of open sea could be
described. Bird echoes on the radar monitor appear as distinct dots moving at different
velocities. Each migration trajectory was mapped by tracing the course of bird flocks
from the radar monitomto a computer using either a GIS software or a software like
Offshore Navigator, where the track could be stored as a route. Periods with no- bird a
tivity were noted. To determine species involved for each of the radar tracks, vasual o
servations were codinated with radar observations during daytime by direct comm
nication between the radar operator and the visual observeBtivainds Hukby the

same observer.

Radar images of the horizontal radar were captured from the screen signal via video
splitter by a framegrabber card on a PC usingtommade software called SWARM

(by TriOS Messund Datentechnik, Oldenburg). One screenshot was stored every mi
ute and a cumulative picture every 5 minutes. All radar recordings were transferred to a
GIS databasallowing the analyses of flight directions and patterns of tracked taject
ries.
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3.4.2

3.4.3

3.5

Estimation of flight intensities

At each location, flight intensities were estimated both as eftorected totals for all
birds recorded and for selected species grquissial observations). In addition, to
demonstrate thapparentoncentration of bird movements and migration near the coast
during the study period flight intensities were estimated in relation to distamoelfeo
coast atBlavands Huk An analysis of light intensities with distance was made using
radar dateand summarising flight intensities in5lnorth-south oriented transects, each
with a width of 1 km extending from the coast to thé&kld OWF

Establishment of BACI design

Three main hypotheseslagng to the longdistance migration of waterbirdeave been
formulated on the basis of the results of the Horns Rev 1 monitoring programnre (Pete
sen et al. 2006). Firstly, it is expected that waterbird migration routes will chasige sy
tematically at closédistances to the wind farm. Secondly, the number of crossings in the
wind farm will be reduced after construction. Changes in flight directions may take
place closer to the wind farms in poor visibility, and hence the number of crossings is
likely to be hgher during these conditions. The linked third hypothesis coversuthe c
mulative effects of both wind farms predicting only skswale (< 1 km) changes in
flight directions and thus no or only limited barrier effects on the overall movements of
waterbirdswhich cross Horns Rev during spring and autumn migration. The tests of the
changes in migration routes and flight intensity at both wind farm areas and the coast
will be made on the basis of BACI tests.

Quality control

After each day of visual and radalbservationsve checkedoth databases and sanee
shotsfor completeness. As soon as possible adsrh field campaigthe data were
transferred to GIS databaséster on the data sets were run throdgferent routines
to detect mistyping and other ers. Finally, a senioresearcheevaluated the data.

General quality assurance and management are conducted and documented in acco
dancewith internationally accepted principles for quality and environmental neanag
mentas described in the DS/EN ISO 90&tandard
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4 RESULTS

4.1  Species composition

4.1.1 Ship-based investigations at Horns Rev

The species composition for both anchoring positions Horns Rev | and Horns Rev Il is
listed inTable4-1. In some cases birds could rim identified to species level. These
birds were identified to the highest possible taxonomic level.

During visual observations at Horns Rev a total of 11,510 individual bists ne-
corded. Altogether, 49 different bird species and 15 species groupsobserved. At

the anchoring position Horns Rev [, 28 bird species and 11 species groups with a total
of 6,160 individuals were found. At the anchoring position Horns Rev Il, speaies co
postion had a wider range (45 bird species and 11 species grous)lvehnumber of
recorded individuals (5,350) was less than at Horns Rev .

Besides typical coastal water birds such as geese, ducks, ternsadiygusls several
pelagic species were recorded (Fulmar, Gankigtiwake, Guillemot, Puffin and &
zorbill) as well as a wide range of migrating songbirds. Especially, some specis of p
lagic birds, songbirds, waders, birds of prey and duak® solely observed at Horns
Rev Il. Migratory birds (e.g. songbirds, geese, waders, pwlff)ough recorded in
modeate numberoccurred in larger numbgmlat Horns Rev Il (25 species) than at
Horns Rev | (15 species).

Table 4-1: Species and numbers recorded at the anchoring positions Horns Rev | (HR 1) and Horns Rev Il
(HR 11) during spring 2008

HR | HR Il

Species (lat.) Species (engl.) Number | % Number | %
Alca torda Razorbill 4 0.1
Alca torda / Uria aalge Common Guillemot/Razorbill 4 0.1
Anas crecca Green-winged Teal 8 0.1
Anas penelope Eurasian Wigeon 4 0.1
Anatinae indet. Duck sp. 22 0.4

Anserini indet. Grey Goose sp. 196 3.7
Anthus pratensis Meadow Pipit 6 0.1 58 1.1
Asio flammeus Short-eared Owl 2 0.0
Aves spec. Species unknown 2 0.0
Calidris alpina Dunlin 12 0.2
Cepphus grylle Black Guillemot 2 0.0
Circus aeruginosus Marsh Harrier 2 0.0
Corvus frugilegus Rook 2 0.0 2 0.0
Erithacus rubecula Robin 2 0.0
Falco columbarius Merlin 2 0.0

Falco tinnunculus Eurasian Kestrel 2 0.0
Fratercula arctica Puffin 2 0.0
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