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1 INTRODUCTION

On behalf ofEuropean Energg/S, BioConsult SH conducteldserverbasedaerial surveys of an
area of441 km? in the JammerlandBayto determine the abundance and spatial distribution of
resting seabirdand marine mammaldn the time betweerSeptembe2020 andMay 2022 a total

of 22 surveys have been carried out this final report, the results of these surveys are presented.
This report in an update from theeports provided in June 202and November 2021where the
first 15 surveys (until Agust2021) were presentedt has been decided to prolong the survey until
May 2022 includingan additional 7 survey flights.
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2 METHODS

2.1 Aerialsurveys

Visualaerial surveys were conducted to record resting bird and marine mammal abursiande
distributions aspart of an offshore wind farm environmental impact assessment. The survey cov-
ered the planned Jammerland vdrdiarmandits surrounding areaT his included coastal areas with
shallow waters in theastern andsouthwestern part of the survey area, as wellaashannel with
deep water reaching from theorthwest to thesouth. The size of the total survey area was 4.

The survey was designed as a line transect survey following a standardized sampling protocol
(DIEDERICHS ET. 2002;CAMPHUYSERO004;BSH2013) that is commonly used durirgnvironmental

Impact AssessmenE(A studies(e.g.NOER ET AROOO; PETERSER FOX2007) Previous aerial surveys
conducted in thesame study ara applied the same method as the current st§d920) A study in

the Inner Danish Baltic also applied a line transect design following similar metRetERSE&
NIELSERO011)

For safety reasons only twiengine highwing planes of the type PartenavR68 Observer with
professional pilots by Bioflight A/S (Holte) were chartered for the aerial surveys. In this e of
craft, the two main observers survey the area through so called bubble windows and the third ob-
server is seated directly behind th&o main observergrigure2.1).

Figure2.1  Survey plane PartenaviR68 Observer. Photo: Kasper Roland Hgberg.

A Ine transect methodology was used following tiistance sampling approach BOCKAND ET AL
(2001) A total of 11parallel transect lines in Eag¥est orientation were used with a 2 km spacing
between the lines covering an area of 441 KmThe length of individual transects ranged from
10.4t0 25.4 km All survey flights were conducted at an altitude of 250 ft (76 m). Birds and marine
mammals were recorded during the same survey flights.
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The transect design for Jammerlaisghown inFigure2.2, the corresponding transect coordinates
are listed inTable2.1.

11“()I‘0"E
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i .
| 7/
| ~
| //47
L7 2
i) 5+ Aerial Transects Jammerland
42 41 ®  waypoints
transect
38 37 Jammerland OWP
= ¥ Depth Contours (m)
34 33 1
2-5
31 E z 6-10
z 30 29 -2 11-20
§- 27 28 8 21::30
8 31-40
41-50
mainland
?—f—‘:km Bio @
Consult @
M’O"D-E gz:;nlzufr;r?'rsa:\g\?grse Mercator SH ..
Figure2.2  Aerial survey transect design for the Jammerland survey including the proposed wind farm
area (outlined in red).
Table2.1  Geographical coordinates (WGS B4 caa Q{ { ®{ { QQ0 yR f Sy 3idK
merland study area
Transect | Starting Waypoint[Lat/Lon] Ending Waypoin{Lat/Lor] Length[km] | Sum[km]
1 55°29.253'N, 10° 45.235' E[ 55°28.869' N, 11° 9.319'E 25.38 25.38
2 55°29.947' N, 119.378' E 55° 30.332' N, 10° 45.283' E 25.38 50.76
3 55°31.411'N, 10° 45.331' E[ 55° 31.104'N, 11° 4.933'E 20.64 7140
4 55°32.175'N, 11° 5.453'E| 55°32.490'N, 10° 45.379' E 2113 9253
5 55° 33.569' N, 10° 45.427' E[ 55° 33.195'N, 118.872' E 24.66 11719
6 55°34.273'N, 11° 8.976'E| 55°34.648'N, 10° 45.476' E 2471 14190
7 55° 35.727' N, 10° 45.524' E[  55° 35.361' N, 11° 8.526' E 24.18 166.07
8 55° 36.455' N, 11° 7.660' E | 55°36.805'N, 10° 45.572' E 2320 189.28
9 55°37.884' N, 10° 45.621' E 55° 37.567' N, 11° 5.805' E 2119 21047
10 55°38.701'N, 11° 2.560' E| 55°38.963'N, 10° 45.669' E 17.73 22820
11 55° 40.042' N, 10° 45.717' E| 55° 39.894' N, 10° 55.586' E 10.35 23855

2T T
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Three experienced observerscorded birds and marine mammals during the survéyg main
observerswere sitting next to the bubble windows whidcilso allowobservations directly under-
neath the plangsee alsdrigure2.3). The third observer was observing through a normal planar
window in the back of the plane behind the main observers (no observations directly underneath
the plane possible). The third observer changed skatween transect lines, depending on which
side provided the better observation conditions (usually observing towards Nathjbservers
used headsets and did not communicate with each other while on transeatldition,the observ-
erswere continuoudy scanimgthe area for birds and marine mammailkile on transectFor every
observation the exact time was noted (UTC, synchronised with droard GPS) and recorded on

a dictaphone.

2.1.1 Birds

Following the recommendations for sampling of densities statice interval{BUCKLAND ET AL
2001) survey transects were subdied into perpendicular bands to allow calculations of detection
probabilities. Five standard bands were useiy(re2.3): 0-44 m Band D), 44991 m BandAl), 91

163 m BandA2), 163431 m Band B) and 432,000 m Band C; all distances are distances to the
transect line), which corresponded to inclinations ggcees from horizon of 960° Band D), 60

40° BandAl), 4025° BandA2), 2510° Band B) and <10B&and C). This number of bands is as-
sumed to be the best compromise between obtaining accurate density data and the short period
of time available for cogtive processing and recording of the informati@@g, species, position

and behaviour)However, Band A1 and A2 might be merged into one siBahel A spanning from

44-163m.
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Figure2.3  Standardised aerial survey method for counting resting birds.

From the angle and the aircraft altitude the perpendicular distance range of the sighting was calcu-
lated. For every observation the following information was reeokdSpecies or species group,
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number of birds, behavior, transect band and associations, (@ith fishing vessels). The flight

track was logged at 3 second intervals by the GPS. Survey speed was approximately 100 kn
(185km/h, 115 mph) and flight altituel 250 ft (76 m). Further details on the aerial survey tech-
nigues used are described EDERICH= al. (2002)and CHRISTENSEN al. (2003)

Weather conditions (sea state, glare, cloud reflections, cloud coverage, precipitatidrwater
turbidity) were recorded at the start of each transect line and wheneeaditions changed. Addi-
tionally, all vessels and fishing equipment observed were recorded (including information on type,
distance to the transect line and heading of the vessel).

Due to various reasons (e.gieather conditions) thachieved survey effbvaried slightly between
survey flights. Data were only collected in good survey conditions (Douglas sea states up to Beaufort
4, visibility more than 5 km)hose jarts of the survewith a recordedsea state above 4 were
excludedfrom the data analysisFurthermore,sections with strong glare (usually only on one side)
were alsoexcluded from the analysis.

2.1.2 Marine mammals

Each observer sampled the respective area continuouslid&mbour Porpoiseand other marine
mammals. In case ofsghting, the detection time (UT&/nchronized with onboar&PS) was rec-

orded using a voice recorder. The sighting angle was measured using an inclinometer and recorded
as wellor the sightings were assigned to bandslditionally following information wa recorded:

group size, swimming speed and heading, number of offspring/calves, and any specific behavior.
After each flight, data were transferred into a database.

Data for marine mammals were only collected in very good survey conditions (Douglaatesa st
below Beaufort 3, visibility more than 5 km). Sections with strong glare (usually only on one side)
or high turbidity were excluded from the analysis. Because birds were also recorded abetasea

3 (but no higher than sestate 4), transect efforbetween birds and marine mammals can differ.

2.2 Dataanalysis

Usually, déstance analyses are conducted with the objective to calculate spepisfic distance
detection functions for data collected during aerial transect surveys.

Yet,asthe amount of datgor most species was rathesw, makingcorrect calculationsvasrather
difficult and most possibly could lead to biased estimatioffsus no distance correctiohas been
performed Instead bird densitiesvere calculated from the number of birds recorded by both main
observers withirBand Al and A2EBandA), assuming thano birdshave beemmissed in these dis-
tance bands. Estimating bird densities from observatiorBamlA is a standard method to obtain
bird densities from visual aerial survayBena distance correction is not feasil{llEEDERICHS ET. AL
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2002;BSH2013) For estimating the density of birds only sightings oftithe main observergthose
seating at the bubble windows)ere incorporated in the data set.

For the calculation of values across seasons and the presentation of the grid density maps, se
specific occurrence of the species and species groups have been taken from the &5 a@13)
andfrom Garthe et al(2007) SeeTable2.2 for details.

For marine mammalsumbers wereconsiderednsufficient for further population density analysis.
This was also due to the methodology of ussipw flight height which was optimized to count
birds. Thustotal numbers observed (in all transect bands not only within Band A) are presented
For Harbour Porpoise, numbers were corrected using the correction factdes.efannet al. (2013)

to calculate number of animals per 100 km transect distance.

Only data of transects or parts of transects with optimal counting conditions were analysed (
Chap2.1). From here on, these transects or parts of a transect will be referreddesdig sections.

Table2.2 Definitions of seasons for seabirds in the German North and BalticT 8eanfrom Garthe et
al. (2007)

Species Spr:?g%;t?(fr:mg breilémr;greiio q Au'tAuurEE:mnié]ra- Winter
Red-throated Diver 01.03¢30.04. 01.05¢15.09. 16.09¢31.10. 01.11¢29.02.
GreatCormorant 01.02¢31.03. 01.04¢31.07. 01.08¢31.10. 01.11¢31.01.
CommonEder 01.03¢30.04. 01.05¢31.08. 01.09¢30.11. 01.12¢29.02.
CommonScoter 01.03¢31.05. 01.06¢30.09. 01.10¢30.11. 01.12¢29.02.
VelvetScoter 01.03¢31.05. 01.06¢31.08. 01.09¢30.11. 01.12¢29.02.
RedbreastedMerganser 01.03¢30.04. 01.05¢31.08. 01.09¢30.11. 01.12¢29.02.
BlackheadedGull 01.03¢30.04. 01.05¢30.06. 01.07¢31.10. 01.11¢29.02.
CommonCull 01.03¢15.05. 16.05¢15.07. 16.07¢31.10. 01.11¢29.02.
HerringGull 01.03¢15.05. 16.05¢15.07. 16.07¢31.10. 01.11¢29.02.
Common Guillemot 01.03¢15.04. 16.04¢15.07. 16.07¢30.09. 01.10¢29.02.
Razorhbill 01.03¢15.04. 16.04¢30.06. 01.07¢30.09. 01.10¢29.02.
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3 RESULTS

3.1 Completedflights

Overall, 22survey flights were completeldetween September 2028nd May 2022 (Table3.1). A
total transect distance d,280.3 km was covered. Out of this distanapprox.517.7 km were val-
idatedasonly one-sided 0.8 %)whereas4,7609 km were validatedor both sides (90.2 %)

Table3.1 Completed survey flights in the Jammerlanda and valid transect effort calculatioaad area
coverageor both birds and mammals. Total effort area ffm effort [km]*119mBand A width.
Transect | Transect| Area Transect | Transect coﬁr:}:ge
Fligh date Transect effort effort | coverage gﬁort ma- gﬁort e marine
length [km] birds kmi | birdsm? | birds e rine mam- | rine mam- mammals
mals[km] mals[km?] (%]
15.09.202C 241.1 482.0 57.4 13.0 322.3 38.4 8.7
12.10.2020 239.5 479.0 57.0 12.9 196.8 234 5.3
14.11.2020 244.4 488.4 58.1 13.2 246.9 29.4 6.7
29.11.202(¢ 243.9 440.3 524 11.9 39.5 4.7 1.1
13.12.202C 241.3 478.3 56.9 12.9 357.3 42.5 9.6
09.01.2021 254.4 508.7 60.5 13.7 288.2 34.3 7.8
02.02.2021 240.3 475.6 56.6 12.8 121.0 14.4 3.3
14.02.2021 241.5 434.1 51.7 11.7 329.9 39.3 8.9
23.03.2021 241.8 483.1 57.5 13.0 301.8 35.9 8.1
14.04.2021 237.6 475.1 56.5 12.8 263.5 314 7.1
27.04.2021 240.9 454.4 541 12.3 416.9 49.6 11.2
15.05.2021 239.9 478.7 57.0 12.9 478.7 57.0 12.9
16.06.2021 236.7 469.8 55.9 12.7 236.7 28.2 6.4
09.07.2021 237.6 453.8 54.0 12.2 453.8 54.0 12.2
11.08.2021 239.6 467.5 55.6 12.6 398.0 47.4 10.7
22.09.2021 236.5 458.3 54.5 124 346.9 41.3 9.4
02.11.2021 233.1 464.6 55.3 12.5 377.7 44.9 10.2
06.01.2022 237.6 359.6 42.8 9.7 359.6 42.8 9.7
26.02.2022 238.7 364.4 43.4 9.8 364.4 43.4 9.8
18.03.2022 237.9 474.5 56.5 12.8 474.5 56.5 12.8
20.04.2022 237.6 3974 47.3 10.7 360.2 42.9 9.7
08.05.2022 2384 451.8 53.8 12.2 451.8 53.8 12.2
Total 5,280.3 10,039.4 | 1,194.8 | «12.3 7,186.4 855.5 <8.8
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3.2 Abundance andlistribution of birds

During the study period a total of 141,941 birds, comprising 31 species, were recorded in the Jam-
merlandBayarea {Table3.2). Within Band A, 35,686 individuddslonging to27 species were rec-
orded. The most abundant species (Band A) was Commonvididsr represented 67% of all spe-
cies. Common Scoteragthe second most abundant species (22.1%) whereas Great Cormorant,
the third most common species just represed 2.1% of all species. All other species contributed
less than 2% of the total abundance of birds detected within Baridghie3.1).

The most abundant species observed within band A during all surveys
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Figure3.1  Percentage of the most abundant species observed within band A during all surveys in the Jam-
merlandBayarea Numbers above the bars indicate the total number of individuals recorded
for each species during all 22 aerial sys.eThese 11 species are further described in chapter
3.2

All birds recorded by the two main observers in Band A were used as the basis for further density
analysis. Details of total bird counts and species observed can be foliadbleB.2. Bird distribu-

tion maps include sightings in all bands by the main observers. These are listed in the apgpénhdix (
and are presented either on species level or combined in species groups, depending on the ob-
served numbers.



Aerial Survey JammerlamdResting Birds and Marine Mammals

Bio @9

Consult

SHe®

Table3.2 Bird counts of all species during 22 aerial surveys in the Jamm@&dgadea between Septem-
ber 2020 and May 2022. Presented are numbers of birds recorded in all bands as wellAas Band
by both main observersdervalid conditions.

Species Scientific name Danish name Aerial Surveys

All bands | Band A

Redthroated Diver Gavia stellata Radstrubet Lom 130 71
Great Crested Grebe Podiceps cristatus Toppet Lappedykker 16 14
Rednecked Grebe Podiceps grisegena GréstrubkeérLappedyk 6 4
unidentified grebe Podicipedidae 37 22
Northern Gannet Morus bassanus Sule 3 0
Great Cormorant Phalacrocorax carbo Skarv 2,837 740
Mute Swan Cygnus olor Knopsvane 57 44
Whooper Swan Cygnus cygnus Sangsvane 13 0
Greylag Goose Anser anser Gragas 313 70
Barnacle Goose Branta leucopsis Bramgas 2,083 3
Brent Goose Branta bernicla Knortegas 5 1
Common Shelduck Tadorna tadorna Gravand 2 1
Eurasian Wigeon Mareca penelope Pibeand 97 21
Mallard Anas platyrhynchos Graand 278 195
Unidentified divingduck 45 0
Common Eider Somateria mollisima Ederfugl 80,636 23,919
Longtailed Duck Clangula hyemalis Havlit 11 5
Common Scoter Melanitta nigra Sortand 48544 7,887
Velvet Scoter Melanitta fusca Flgjlsand 2,674 543
Unidentified scoter Melanitta sp. 13 3
Unidentified sea duck 59 0
Common Goldeneye Bucephala clangula Hvinand 81 53
Redbreasted Merganser Mergus serrator Toppet Skallesluger 475 352
Unidentified merganser Mergus sp. 7 3
Dunlin Calidris alpina Almindelig Ryle 30 0
Blackheaded Gull Chroicocephalus ridibundu Haettemage 209 116
Common Gull Larus canus Stormmage 544 378
Lesser Blackacked Gull Larus fuscus Sildemage 54 19
Herring Gull Larus argentatus Sglvméage 1,707 582
Great Blaclbacked Gull Larus marinus Svartbag 43 11
Unidentified large gull 102 44
Unidentified gull Larus sp. 34 16
Sandwich Tern Thalasseus sandvicensis Splitterne 7 6
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: - : Aerial Surveys

Species Scientific name Danish name
All bands | Band A
Common/Arctic tern Sterna hwundo/Sterna parg Fjordterne/Havterne 3 0
disaea

Common Guillemot Uria aalge Lomvie 578 424
IIZar:]zcc))trbllll Common Guil- Alca torda / Uria aalge Lomvie/Alk 139 89
Razorbill Alca torda Alk 15 14
Black Guillemot Cepphus grylle Tejst 45 33
Skylark Alauda arvensis Sangleerke 4 0
Unidentified songbird Passeriformes sangfugl 3 2
Unidentified bird Aves fugl 2 1
Total 141,941 | 35,686

In addition, atotal of 39 Harbour Porpoises, 15 Harbour Seals and 1 unidentified pinniped
(Grey/Harbour Seal) were recorded in the JammerlBaglarea during the survey period. The sur-
vey area covered by marine mammal observations varied between 120 % of the total area
with a mean of 8.8 %T(able3.1). Further details and distribution mapegarding marine mammals
can be found in Chapté}.3.

The followingchapters describeall waterbird species considered relevant for tEin the maine
areas of JammerlandSpecies were selected based on their conservation status andateir-
dance in the study are@pecies ifrigure3.1). Each species descriptienfollowed by alistribution
mapof abundances during each season within the total study period. Seasons are SpadE,
so referto Table2.2 if details on the assignment oéasons areeeded.Maps of all surveys can be
found in the appendixinformation on species range and population sggiven according tthe
most recent datdAEWA CSB of species factsheets frokWetlands Internationalhttp://wpe.wet-
lands.org accessed 003.11.2021). Conservation status is based BRDLIFENTERNATIONARO17)
IUCN Red List EurofROLFEINTERNATIONAR021)and AnneX of the EU Bird DirectivéEUROPEAN
UNION2010)

10
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3.2.1 Redthroated Diver

Red-throated Diver i Gavia stellata

Biogeographic population: NW Europe (win)

Breeding range: Arctic and boreal W Eurasia, Greenland

Non-breeding range: NW Europe

Population size: 210,000 i 340,000

1% value: 3,000

Conservation status:

Trend: DEC?

Key food: fish

EU Birds Directive, Annex I: listed

EU SPEC Category: SPEC 3

DK: Rgdstrubet Lom

IUCN Red List Category: Least Concern

Trend quality: Reasonable

Density and distribution of Redhroated Divers in the Jammerland area

During the22 surveysin the Jammerland areaa total of 71 Redthroated Divers were recorded
within BandA, while no Blackhroated Divers were observed. Usually the North Sea and ithe
Kattegat the majority of the divers recorded are Rbetbated Divers, while in the eastern parts of
the Danish Baltic areas Blattitoated Divers were found to comprise the greater proportion of all
birds (PETERSE& NIELSER011)

During the current Jammerland sungeyRedthroated Divers mainly occurred durinvgnter and
spring (Figure3.2). Duringautumn, no birds were recordeith any of theyears and for thesummer
season, a few individuals were recorded only during one survey in September202ty esti-
mates varied betwen 0 and 032 ind./km? with the highest density iiMarch2022 (Table3.3).

Table3.3 Numbers of observed Réfaroated Divers durin@2l S N& |- f

adaNSead WOFF2NIQ

erage of the study area in oner two-sided valid conditions during thagarticular survey.W b
0 A NIFKESQ | O dzl ¢
per knt. Total estimate represents the total number of birds estimated for the study area cal-
culated o the basis of the densities

ydzYo SNJ 2 F

6ANRE O2dzy SR S6AGKAY

Survey Effort (km?) N birds Density [ind./km?] Toﬁﬁ;teesti-
15.09.2020 57.4 4 0.07 31
12.10.2020 57.0 0 0 0
14.11.2020 58.1 6 0.10 46
29.11.2020 52.4 2 0.04 17
13.12.2020 56.9 2 0.04 15
09.01.2021 60.5 15 0.25 109
02.02.2021 56.6 2 0.04 16

11
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Survey Effort (km?) N birds Density [ind./km?] To:‘?;:aesti-
14.02.2021 51.7 5 0.10 43
23.03.2021 57.5 0 0 0
14.04.2021 56.5 0 0 0
27.04.2021 54.1 0 0 0
15.05.2021 57.0 0 0 0
16.06.2021 55.9 0 0 0
09.07.2021 54.0 0 0 0
11.08.2021 55.6 0 0 0
22.09.2021 54.5 0 0 0
02.11.2021 55.3 4 0.07 32
06.01.2022 42.8 2 0.05 21
26.02.2022 43.4 6 0.14 61
18.03.2022 56.5 18 0.32 141
20.04.2022 47.3 5 0.11 47
08.05.2022 53.8 0 0 0

Density of Red-throated Diver
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Figure3.2  Densitieof Redthroated Diversluringall 22 aerial surveyketween September 2020 and May
2022 in the Jammerland study area.
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Figure3.3  Seasonal distribution dRedthroated Divess in the Jammerland arebetweensummer 2020
and summer 2021.
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Autumn 2021 Winter 2021/2022
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Spring 2022 Summer 2022
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Aerial transect survey
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Density [Ind.fkm’] Offshore wind farm
[ oo [ 1.01-200 |:| planned OWF area
| Joot-oso [ zo01-5.00
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——————km Date: ETRS 1989

Projection: Lambert Azimuthal Equal Area

Figure3.4  Seasonal distribution ®edthroated Divesin the Jammerland area betweantumn 2021and
summer 2022.

During most seasons, Rédroated Diverdistribution was limited to only a few grid celBigure
3.3, Figure3.4). In spring 2022, Rethroated Divers were more abundant with sightsextending
from the northern to thesouthernpart of the study area. A few sightings were also made within or
close to the planned OWFor all distribution maps see appendixl.1
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3.2.2 Great Cormorant

Great Cormorant i Phalacrocorax carbo DK: Skarv
Biogeographic population: North-west Europe (ssp. carbo); North and central Europe (ssp. sinensis);
Breeding range: Iceland, Norway, Britain, Ireland (ssp. carbo); North and central Europe (ssp. sinensis);
Wintering / core non-breeding range: North and middle Europe, Mediterranean Sea

Population size: 86,000 i 110,000 & 610,000 i
740,000 (ssp. carbo & sinensis)

1% value: 1,200 & 6,200 (ssp. carbo & sinensis)

EU Birds Directive, Annex I: not listed

EU SPEC Category: Non-SPECE

Conservation status:

IUCN Red List Category: Least Concern

Trend: DEC & INC Trend quality: Good/Good

Key food: fish

Density and distribution of Great Cormorants in the Jammerland area

Cormorants were the thirgnost abundant species during aerial surveys. Two subpopulations,
P.c.carbo andP. csinensiscan occur in the study area during winter{iyRINCK ET AL994; 0V
ET AL2011)

During the22 surveys in the Jammerland area total of 740 Great Cormorants were recorded
(BandA). Individuak were recorded during all surveysit in summer,numberswere somewhat
lower than in theother seasongFigure3.5). The highest dengitwasrecorded during the first flight

of February2021, with 2,74 ind./km2 (Table3.4). During the other surveys, densities ranged be-
tween 005and2.22ind./km2.

Table3.4  Numbers of observe@reatCormorants durin@2l SNA I f & dzZNSead WOFTF2NIQ
age of the study area in oner two-sided valid conditions during the particular suréb 6 A NR & Q
0KS | Oddzrf ydzYoSNJ 2F 0ANRA O2dzyiSR 6AUGUKAY .Yy
kn?. Total estinate represents the total number of birds estimated for the study area calculated
on the basis of the densities

Survey Effort (km?) N birds [iﬁggi:?z] Total estimate
15.09.2020 57.4 67 1.17 515
12.10.2020 57.0 3 0.05 23
14.11.2020 58.1 79 1.36 599
29.11.2020 524 3 0.06 25
13.12.2020 56.9 59 1.04 457
09.01.2021 60.5 14 0.23 102
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Survey Effort (km?) N birds [igggiﬁyz] Total estimate
02.02.2021 56.6 155 2.74 1,208
14.02.2021 51.7 41 0.79 350
23.03.2021 57.5 7 0.12 54
14.04.2021 56.5 32 0.57 250
27.04.2021 54.1 31 0.57 253
15.05.2021 57.0 3 0.05 23
16.06.2021 55.9 9 0.16 71
09.07.2021 54.0 46 0.85 376
11.08.2021 55.6 18 0.32 143
22.09.2021 54.5 14 0.26 113
02.11.2021 55.3 123 2.22 981
06.01.2022 42.8 4 0.09 41
26.02.2022 43.4 8 0.18 81
18.03.2022 56.5 6 0.11 47
20.04.2022 47.3 8 0.17 75
08.05.2022 53.8 10 0.19 82

Density of Great Cormorant
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Figure3.5 Densitiesof Great Cormorantluring all 22 aerial surveybetween September 2020 and May
2022 in the Jammerland study area.
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Figure3.6  Seasonal distribution @dreat Cormorargin the Jammerland area betwesammer 2020and
summer 2021.
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Projection: Lambert Azimuthal Equal Area

Figure3.7  Seasonal distribution déreat Cormorargin the Jammerland area betweantumn 2021and
summer 2022.

Great Cormorants were distributed throughout the study area, with the highest densitbsilow
waters or near the coagFigure3.6 andFigure3.7). Some individuals were, however, also recorded
in the area of the planned OWF and in the channel with deep water. The distribution was rather

similar across seasons, suggesting that preteeeas are used throughout the year. For all distri-
bution maps see appendi.1.5
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3.2.3 Mallard
Mallard i Anas platyrhynchos DK: Graand

Biogeographic population: N-W Europe

Breeding range: N-W Europe

Wintering / core non-breeding range: N-W Europe E to the Baltic
Population size: 4,500,000-7,100,000

1% value: 53,000

Conservation status: EU Birds Directive, Annex I: not listed

EU SPEC Category: NonSPEC
IUCN Red List Category: Least Concern

Trend: DEC Trend quality: good

Key food: omnivorous, opportunistic

Density and distribution of Mallards in the Jammerland area

During the22 surveysa total of 95Mallards were recorded3andA).Mallards were mostly present
during winter and abserduring summer Table3.2). The highest density was recorded during the
first flight in February 2021, with 1.46d./km2 (Table3.5, Figure3.8). Densities during the other

surveys rangd between 0 and 0.6thd./kmz.

Table3.5  Numbers of observed Mallards duriggl SNRA I £ & NANID SHIB NS S 2 &

study area in oneor two-sided valid conditions during the particular sur&yb
YydzZYo SNJ 2F 0ANRA O2dzyiSR gAGKAY

0ANRAQ

iKS
i K

estimate represents the tal number of birds estimated for the study area calculated on the

basis of the densities

Survey Effort (km?) N birds [ilr?gt}iir?z] Total estimate
15.09.2020 57.4 0 0.00 0
12.10.2020 57.0 0 0.00 0
14.11.2020 58.1 2 0.03 15
29.11.2020 52.4 0 0.00 0
13.12.2020 56.9 2 0.04 15
09.01.2021 60.5 22 0.36 160
02.02.2021 56.6 82 1.45 639
14.02.2021 51.7 32 0.62 273
23.03.2021 57.5 4 0.07 31
14.04.2021 56.5 0 0.00
27.04.2021 54.1 0 0.00 0
15.05.2021 57.0 0 0.00 0
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Survey Effort (km?) N birds [igggiir;yz] Total estimate

16.06.2021 55.9 0 0.00 0
09.07.2021 54.0 0 0.00 0
11.08.2021 55.6 0 0.00 0
22.09.2021 545 0 0.00 0
02.11.2021 55.3 1 0.02 8
06.01.2022 42.8 25 0.58 258
26.02.2022 43.4 25 0.58 254
18.03.2022 56.5 0 0.00

20.04.2022 47.3 0 0.00

08.05.2022 53.8 0 0.00 0
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Figure3.8  Densitieof Mallardsduringall 22 aerial surveyksetween September 2020 and May 2022 in the
Jammerland study area.

Mallards were observed only locally &utumn, winter and springmainly in the ballow coastal
waters up to a depth of about® (Figure3.9, Figure3.10). Inwinter 2020/2021,a conglomeration
of higher densities was observed near the coast in the south of the survey area. For all pinpoint

maps seappendixA.1.9
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Figure3.9  Seasonal distribution dflallardsin the Jammerland area betwesammer 2020and summer
2021.
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Figure3.10 Seasonal distribution dflallards in the Jammerland area betweantumn 2021and summer
2022.
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3.2.4 Conmmon Eider

Common Eider i Somateria mollissima DK: Ederfugl
Biogeographic population: S. m. mollissima, Baltic, Wadden Sea

Breeding range: Baltic and Wadden Sea

Wintering / core non-breeding range: Baltic and Wadden Sea

Population size: 560,000 - 930,000

1% value: 7,200

EU Birds Directive, Annex |: not listed
EU SPEC Category: SPEC 1
IUCN Red List Category: Endangered

Conservation status:

Trend: DEC Trend quality: Good

Key food: molluscs

Density and distribution of Common Eiders in the Jammerlanarea

Denmark representsne of themost important wintering area fo€ommonEiders from the Bal-
tic/Wadden SedP=ETERSERINIELSER011) especially the inner Danish waters in the Baltic are highly
frequented while few birds are found in water depths beyond 2@RETERSE& NIELSEN2011; KOV

ET AL2011) In the Jammerland study areay 2014, densties of max. 128ind/km? of Common
Eiders were recorde(BAER ET AR015)

During the22 surveys in the Jammerland areatotal of 23,919 Common Eiderwere counted

(Band A. Individuals were observed during all surveys, but the highest densitiesregcbed dur-
ing winter Table3.2). Theby farhighest Common Eider numbers wereoededduring one survey
in January 2022with 5,715recorded individualgFigure3.11). This transl&es into a density of
133.56ind./km?and a total population esnate of 58,900Common Eidexin the study aregTable

3.6). Estimated @nsities during the other surveyangedbetween1.02 and63.94ind./km?.

Table3.6  Numbers of observed Common Eiders dugdy SNRA | £ & dzNIBSead WOTFTF2NIQ N
of the study area in orer two-sided valid conditions during the particular survéyp 6 A NRa Q (i K
actual number of birdscounteglA G KAy . FyR ! GNIyaSoOoiazr W5Syarie
Total estimate represents the total number of birds estimated for the study area calculated on
the basis of the densities

Survey Effort (km?) N birds [iggﬁ% Total estimate
15.09.2020 57.4 457 7.97 3,513
12.10.2020 57.0 810 14.21 6,267
14.11.2020 58.1 3,718 63.97 28211
29.11.2020 524 519 9.90 4,368
13.12.2020 56.9 558 9.80 4,324
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Survey Effort (km?) N birds [igggi:;yz] Total estimate
09.01.2021 60.5 770 12.72 5,609
02.02.2021 56.6 1,013 17.90 7,893
14.02.2021 51.7 1,841 35.64 15,718
23.03.2021 57.5 832 14.47 6,382
14.04.2021 56.5 155 2.74 1,209
27.04.2021 54.1 55 1.02 449
15.05.2021 57.0 176 3.09 1,362
16.06.2021 55.9 206 3.68 1,625
09.07.2021 54.0 655 12.13 5,349
11.08.2021 55.6 121 2.17 959
22.09.2021 54.5 1,211 22.20 9,792
02.11.2021 55.3 1,879 33.98 14,987
06.01.2022 42.8 5715 133.56 58,900
26.02.2022 43.4 2,187 50.44 22243
18.03.2022 56.5 706 12.50 5514
20.04.2022 47.3 181 3.83 1,688
08.05.2022 53.8 154 2.86 1,263
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Figure3.11 Densitief Common Eideduringall 22 aerial surveyksetween September 2020 and May 2022
in the Jammerland study area.
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Figure3.12 Seasonal distribution d€ommon Eiderin the Jammerland area betweesaommer 2020and
summer 2021.
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Figure3.13 Seasonal distribution dommon Eiderin the Jammerland area beeen autumn 2021and
summer 2022.

Common Eiders were abundant during autumn and winter. Especially during winter, all shallow
waters were densely populated by Common Eider, with a distinct gap in the distribution where a
deep channel crosses trstudy area. The overall highest densities were found along the north
eastern transectsHigure3.12, Figure3.13). But also in the southern parts, east and west of the
deepwater channel, grid cells with high densities occurred regularly. Flocks of more than 100
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individuals were regularly found. Common Eiders wese &und in the area of the planned OWF,
but in lower densities as compared to more coastal locatiBosall distribution maps see appendix
Al1.1Q

3.2.5 Common Scoter

Common Scoter i Melanitta nigra DK: Sortand
Biogeographic population: M .n. nigra, W Siberia & N Europe/W Europe & NW Africa

Breeding range: W Siberia, Scandinavia, Iceland, Scotland and Ireland

Wintering / core non-breeding range: Baltic, E Atlantic S to Mauritania

Population size: 687,000 i 815,000

1% value: 7,500-

Conservation status: EU Birds Directive, Annex I: not listed
EU SPEC Category: Non-SPEC

IUCN Red List Category: Least Concern

Trend: INC Trend quality: Reasonable

Key food: molluscs, annelids, crustaceans

Density and distribution of Common Scoter in the Jammerland area

Previous studies have shown that the vast majority of wintering Common Sew&found in the
north of the Danish Baltic, while the eastern parts of theer Danishwaters showed the lowes
densities of 05 ind./km? (PETERSE& NIELSERR011) However, during the current studys well &
during surveys in 201BAER ET AR015) the Common Scoter asthe second most abundant spe-
cies in the Jammerland aredn 2014, the highest densityvas found in November, with
17.40ind./km?Z,

Table3.7  Numbers of observed Common Scoters dizthgeriad dzNJPSe & & WO FF2 NI Q NBLINEB
of the study area in orer two-sided valid conditions during the particular surséyp 6 A NRa Q (i K
actual number of birdscountetlA G KAy . FyR ! (NlyasSoOdiazr aWw5Syani:
Total estimate represents the total number of birds estimated for the study area calculated on
the basis of the densities

Survey Effort (km?) N birds Uﬁggﬁ:;yz] Total estimate
15.09.2020 57.4 130 2.27 1,001
12.10.2020 57.0 24 0.42 185
14.11.2020 58.1 791 13.80 5,998
29.11.2020 52.4 252 4.81 2,121
13.12.2020 56.9 491 8.62 3,801
09.01.2021 60.5 971 16.03 7,069
02.02.2021 56.6 240 4.24 1,870
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Survey Effort (km?) N birds [igggi:;yz] Total estimate
14.02.2021 51.7 704 13.62 6,006
23.03.2021 57.5 1,498 26.04 11,484
14.04.2021 56.5 14 0.25 110
27.04.2021 54.1 4 0.07 31
15.05.2021 57.0 1 0.02
16.06.2021 55.9 0 0 0
09.07.2021 54.0 0 0
11.08.2021 55.6 3 0.05 22
22.09.2021 545 60 1.1 485
02.11.2021 55.3 940 17.0 7,497
06.01.2022 42.8 290 6.8 2,989
26.02.2022 43.4 525 12.1 5,340
18.03.2022 56.5 924 16.4 7,217
20.04.2022 47.3 14 0.3 131
08.05.2022 53.8 11 0.2 90

In the current study, the highest numbers of Common Scoter were reachiddrich 2021, with
1,498 recorded individual#\ total of7,887 animalsvere recordedn Band Aduring the 22 surveys
The highest density of 26.0dd./km2 in Marchcorresponds t@ total population estimate of 11,491
Common Scoters in the study ar@able3.7). Densities during the other surveys ranged between
0 and 17.0nd./km2. The lowest densities occurred in the warm months starting from Afigufe
3.14).

Density of Common Scoter
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Figure3.14 Densitiesof Comma Scoters duringll 22 aerial surveys between September 2020 and May
2022 in the Jammerland study area.
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Figure3.15

Seasonal distribution &@ommonScoersin the Jammerland area betweesammer 2020and

summer 2021.
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Figure3.16 Seasonal distribution d@ommon Scotsrin the Jammerland area betweautumn 2021and
summer 2022.

The distribution of Common Scoter was spatially concentrated towdine (north)eastern part of

the study area, extending also within the proposed wind farm. In autumn 2021 and winter
2020/2021a few highdensity grid cells occurred in the shallow water#ie southwest of the area.
Grid cells with > 100 ind./km? weretrare but the lowest densities &ind./km2) were only seen

in summer 202XFigure3.15andFigure3.16). For all distribution maps see appendix.12
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3.2.6 Velvet Scoter

Velvet Scoter i Melanitta fusca DK: Flgjlsand
Biogeographic population: M .f. fusca, Western Siberia & Northern Europe/NW Europe

Breeding range: W Siberia and N Europe

Wintering / core non-breeding range: Baltic, W Europe

Population size:220,000 - 410,000

1% value: 4,000

EU Birds Directive, Annex I: not listed
EU SPEC Category: SPEC 1
IUCN Red List Category: Vulnerable

Conservation status:

Trend: INC? Trend quality: Reasonable

Key food: molluscs, crustaceans

Density and distribution of Velvet Scoters in tklEammerlandarea

Previous surveys undertaken in October and November 2014 by BioConsult SH found a density of
2.65ind./km2 in November but only one individual in OctolfBAER ET ARO15)

A total of 543 Velvet Scoters were recorded in the Bandidngd the current 22 surveys in the
Jammerland arearhe highest densityf 2.20 ind./km?2 corresponds tofight in January 202ZTa-
ble 3.8, Figure3.17). Densitiegluring the other surveys ramegl between0 and1.37 ind./km?2.

Table3.8  Numbers of observed Velvet Scoters dugiag SNRA | f adzZNBBSead WOFF2NIQ N
of the study area in oner two-sided valicconditions during the particular survéyb 6 A NR&A Q (K
I Qlidzk f ydzYoSNJ 2F O60ANRA O2dzyiSR GAGKAY Z FyR | |
Total estimate represents the total number of birds estimated for the study area calculated on
the basiof the densities

Survey Effort (km?) N birds [i?ggig);] Total estimate
15.09.2020 57.4 4 0.07 31
12.10.2020 57.0 4 0.07 31
14.11.2020 58.1 22 0.38 168
29.11.2020 52.4 36 0.69 304
13.12.2020 56.9 34 0.60 265
09.01.2021 60.5 37 0.61 269
02.02.2021 56.6 0 0 0
14.02.2021 51.7 2 0.04 18
23.03.2021 57.5 63 1.10 485
14.04.2021 56.5 7 0.12 53
27.04.2021 54.1 9 0.17 75
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Survey Effort (km?) N birds [igggiir;yz] Total estimate

15.05.2021 57.0 56 0.98 432
16.06.2021 55.9 0 0 0

09.07.2021 54.0 0 0 0

11.08.2021 55.6 7 0.13 57
22.09.2021 54.5 7 0.13 57
02.11.2021 55.3 16 0.29 128
06.01.2022 42.8 94 2.20 969
26.02.2022 43.4 11 0.25 112
18.03.2022 56.5 68 1.20 531
20.04.2022 47.3 65 1.37 606
08.05.2022 53.8 1 0.02 8
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Figure3.17 Densitieof Velvet Scoters durirajl 22 aerial surveys between September 2020 and May 2022
in the Jammerland study area.

Velvet Scoters wermainlyconcentratedin the easternpart of the study areavith small densities
sometimes reaching tharea of the planned OWBnly in summer 2021 when the densities were
overall the lowest, Velvet Scoters were spatially restricted to two grid.dellspring 2021and
spring 2022 as well as during autumn 2021 and winter 2021/202Ret Scotersalso occurred in
one grid cell in the southestern part of the study are@Figure3.18 and Figure3.19). For all distri-
bution maps seappendixA.1.13
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Figure3.18 Seasonal distribution &felvet Scarsin the Jammerland area betwesammer 2020and sum-
mer 2021.
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Figure3.19 Seasonal distribution &felvet Scoterin the Jammerland area betweentumn 2021and sum-
mer 2022.
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3.2.7 Redbreasted Merganser

Red-breasted Merganser i Mergus serrator DK: Toppet Skallesluger
Biogeographic population: N-W Europe, Central Europe

Breeding range: N & NW Europe, Iceland, E Greenland

Wintering / core non-breeding range: N NW & Central Europe, Iceland

Population size: 100,000 - 160,000

1% value: 860

EU Birds Directive, Annex |: not listed
EU SPEC Category: SPEC 3
IUCN Red List Category: Near threatened

Conservation status:

Trend: STA/DEC? Trend quality: Reasonable

Key food: fish

Density and distribution of Redbreasted Mergansers in the Jammerland area

Duringthe 22 surveys in the Jammerland areatotal of $2 Redbreasted Mergansers were rec-
ordedin BandA. The highest density was found during a flight in March 2021 withiB8d/km?
(Table3.9, Figure3.20). Densities during the other surveys were saerably lower, ranging be-
tween Oand 0.48nd./km?2.

Table3.9  Numbers of observed Rédeasted Mergansers durir®2F SNRA I £  adzNB@Sead WI9OFF2N
coverage of the study area in oree two-sided valid conditions during the particular survé&yb
OANRAQ GKS I Oldzrf ydzYoSNJ 2F o0ANRa O2dzyiSR &g AlF
per knt. Total estinate represents the total number of birds estimated for the study area cal-
culated on the basis of the densities.

Survey Effort (kn) N birds [ir?de_?ksrlrt]yz] Total estimate
15.09.2020 57.4 0 0.00 0
12.10.2020 57.0 0 0.00 0
14.11.2020 58.1 2 0.03 15
29.11.2020 52.4 12 0.23 101
13.12.2020 56.9 2 0.04 15
09.01.2021 60.5 29 0.48 211
02.02.2021 56.6 15 0.27 117
14.02.2021 51.7 24 0.46 205
23.03.2021 57.5 207 3.60 1,588
14.04.2021 56.5 9 0.16 70
27.04.2021 54.1 4 0.07 33
15.05.2021 57.0 0 0.00 0
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Survey | Effort (km?) N birds [ir?(;a. 7ksrlnty2] Total estimate
16.06.2021 55.9 0 0.00 0
09.07.2021 54.0 0 0.00 0
11.08.2021 55.6 0 0.00 0
22.09.2021 54.5 5 0.09 40
02.11.2021 55.3 0 0.00 0
06.01.2022 42.8 17 0.40 175
26.02.2022 43.4 16 0.37 163
18.03.2022 56.5 5 0.09 39
20.04.2022 47.3 5 0.11 47
08.05.2022 53.8 0 0.00 0

Density of Red-breasted Merganser
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Figure3.20 Densitieof Redbreasted Mergansers duriradl 22 aerial surveys between September 2020 and
May 2022 in the Jammerland study area.

Redbreasted Mergansers were scattered throughout the study area, but sightings were limited to
the shallower parts of the study arghoth to the east and southwest of treea No individuals
were recordedneither in the channel with deep wateamor within the limits of the planned OWF
(Figure3.21 and Figure3.22). Duringthe winter seasonsthe highest densities were found in the
northeastern part of the area, while during winter and spriofjboth years)some individuals were
also recorded the southwestern part. No birds were recorded during sumirzerall distribution

maps seappendixA.1.15
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Figure3.21 Seasonal distribution dRedbreasted Merganserin the Jammerland area betweenmmer
2020and summer 2021.
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