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Distribution, flight altitude, and habitat use of birds
at the Demonstration Offshore Wind Farm in the Southern
Part of the West Sea
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ABSTRACT

We observed five species and 163 individuals of birds in the Demonstration Offshore Wind Farm in the
southern part of the West Sea in Korea, and 33 species and 4,023 individuals from Gusipo to Dongho Beach.
The most dominant bird in both areas was the black-tailed gull, Larus crassirostris. The flight height of birds
for collision risk (wind turbine and bird) was divided into two groups. First, the safe height was from sea level
to 20 m (< 20 m), with no effect from the action of revolving blades. Second, the danger height was more than
20 m from sea level (> 20 m), with a collision risk from the action of revolving blades. Birds flying a safe
height (< 20 m) were 83.9% (271 individuals) and danger height (> 20 m) were 16.1% (52 individuals). Also,
11.7% of birds (35 individuals) used the inside of the Demonstration Offshore Wind Farm as a habitat for
foraging and resting, and 88.3% birds used the outside. We suggest that the risk of collision with the wind farm
was low due to the relatively low flight height of birds and distance between wind turbines (> 800 m).
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Fig. 2. Size of wind turbine in Demonstration Offshore Wind
Farm in the Southern Part of West Sea, Korea.
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Fig. 3. Dominant species in Demonstration Offshore Wind
Farm in the Southern Part of West Sea, Korea.
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Fig. 4. The fluctuation of species and individuals of bird in
Demonstration Offshore Wind Farm in the Southern
Part of West Sea, Korea.
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0.494, 42k Zi*}oﬂ A 0469 12]aL 22k AR Al 0.094
qom, #EEAFE 12k ZALA] 0.874, 43} At
A 0677, 52 ZAFOllA 0356 13l 22k Aol A
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L Ho|Zduf7] Larus crassirostris 79.2 %(3,188714)

Table 1. Bird distribution in Demonstration Offshore Wind Farm in the Southern Part of West Sea, Korea.

1st 2nd 3th 4'th 5th 6th Max Dom.
Species (Mar) | (May) | (Jun) | (Aug) | (Nov) | (Dec) ) (%)
223 ANATIDAE
1. 3%22 Anas platyrhynchos 15 15 9.20
7491423 PHALACROCORACIDAE
2. 7W}$-A| Phalacrocorax capillatus 21 1 5 3 21 12.9
Zv7]3 LARIDAE
3. ol ZAvl7| Larus crassirostris 26 121 17 23 65 4 121 742
4, AZw7] Larus vagae 3 1 4 4 245
vit}e 8] 7 ALCIDAE
5. vt} 8] Synthliboramphus antiquus 2 2 1.23
R =5
7181 715(Goose species) 13
Number of species 4 3 1 2 4 1 5
Number of individuals 65 123 17 28 Y6 4 163
Species dievrsity(H') 1.212 0.094 - 0.469 0494 0.850
Evenness Index(J’) 0.874 0.086 - 0.677 0.356 - 0.528
78 EZF0UXNNE - H14H, W45, 2023



Table 2. Bird distribution from Gusipo to Dongho Beach

. 1th 2nd 3th 4'th 5th 6th Max Dom.
Species (Mar) | May) | (Jun) | (Aug) | (Nov) | (Dec) (%)
233} ANATIDAE
1. 3% 9.8 Anas platyrhynchos 17 133 133 331
2. W59 2] Anas poecilorhyncha 25 112 112 2.78
7}91-$-21 3 PHALACROCORACIDAE
3. 7Vo}$-A Phalacrocorax capillatus 1 1 23 23 057
A o] A 3} THRESKIORNITHIDAE
4, =732 A oA Platalea leucorodia 6 6 0.15
5. AoJA Platalea minor 3 1 1 0.07
Wl 231 ARDEIDAE
6. N7Vl Ardea cinerea 3 5 13 10 13 0.32
7. SUNE Ardea alba 1 1 1 40 20 40 0.99
8. AT Egretta garzetta 2 2 0.05
9. =g HeWE Foretta eulophotes 2 2 0.05
A-em 2 2 Al 3 HAEMATOPODIDAE
10. ALH 2 EWAl Haematopus ostralegus 1 2 2 0.05
E#A] 3 CHARADRIIDAE
11. /W98 Pluwvialis squatarola 8 8 0.20
Z 83 SCOLOPACIDAE
12. o2l =Q Tringa nebularia 1 1 0.02
13. Y1228 Calidris alpina 340 7 7 340 845
Zv}7]13 LARIDAE
14. 3Yo1Zv\7] Larus crassirostris 1,832 | 3188 | 749 | 2,380 80 35 3,188 | 79.2
15. A&7 Larus vagae 50 60 13 15 2 60 1.49
H]E7]3 COLUMBIDAE
16. W& 7| Streptopelia orientalis 4 4 0.10
=u}7-8 3} PICIDAE
17. A9ob+2 Dendroscopus kizuki 1 1 0.02
w7tx 5 LANIIDAE
18. W7}X] Lanius bucephalus 2 1 2 0.05
#4723} PYCNONOTIDAE
19. Av¥k2] Hypsipetes amaurotis 2 6 4 6 0.15
2 B3|} AEGITHALIDAE
20. Q.E-wo] Aegithalos caudatus 2 2 0.05
7z X7 SYLVIIDAE
21. ¥-&w 2 e 5E0] Sinosuthora webbiana 4 4 0.10
719t 3 CORVIDAE
22. 1A Garrulus glandarius 1 1 0.02
23. E7A Cyanopica cyanus 1 1 0.02
24. 7VA| Pica pica 3 3 1 3 0.07
5. 2370V Corvus macrorhynchos 3 3 0.07

SSUUXNHE: H14AH, M4z, 2023 79



oURYF - A

(=K=)

=

P

A
(ML)

A
T

Table 2. Bird distribution from Gusipo to Dongho Beach(continued)

1th Znd 3th 4'th 5th 6th Max Dom.
Species (Mar) | May) | (Jun) | (Aug) | (Nov) | (Dec) ' (%)
uh) 7 PARIDAE
26. 8N Periparus ater 2 2 0.05
27. WA Parus major 4 3 2 4 0.10
AH] % HIRUNDINIDAE
28. AW Hirundo rustica 1 1 0.02
29. AAN] Cecropis daurica 1 1 0.02
&1 A 3} MOTACILLIDAE
30. &=FEu A Motacilla alba 2 2 0.05
S A1 3} FRINGILLIDAE
31. WA Carduelis sinica ussuriensis 3 3 12 6 12 0.30
A% PLOCEIDAE
32. A Passer montanus 24 39 5 39 0.97
9 A 3} EMBERIZIDAE
33. =HE A Emberiza elegans 2 2 0.05
Number of species 11 15 19 8 12 8 33
Number of individuals 2,263 | 3,300 838 2,463 298 193 4,023
Species dievrsity(H') 0638 | 0203 | 0557 | 0.198 | 1.811 | 1.008 | 0.936
Evenness Index(J’) 0.266 | 0075 | 0.189 | 0.09 | 0.729 | 048 | 0.268
A3 $AFS YIEEQ Calidris alpina 845 %(34071
A), %28 Anas platyrhynchos 3.31 %(1334]) 1
Anas poecilorhyncha 23 3wW7lE 2.8 Anas poecilorhyncha 2.78%(1127}
279% Al oI AEkFig. 5. FHFEY FEE AFe 7

Others
6.26%

Anas platyrhynchos
331%

Calidris alpina
8.45% Larus crassivostris

74.2%

Fig 5. Dominant species from Gusipo to Dongho Beach.
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Fig 6. The fluctuation of species and individuals of bird in
Dominant species from Gusipo to Dongho Beach.
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Well A 20 m7bA Eol(< 20 mE WEE %
839 %KL FHLA7I7F e o
T o] I F 9= 20m ol el HIE
275 161 %6270 A) St Table 3). —Le]a
A7] EolQl 157Tm ol Hldste xRFE =
etttk 2AF A7]el wet sl A 20m7HA]
2 0]ge 2HE 64.7~100 %93, 20 m ©]32 0~
35.3 %HTHTable 3).

714 ol #FE Holdn|7] Larus crassirostris
= 8.1 %QITHAN7F F 3 =ol(< 20 m)= H] s}
AL 149 %E8HAN7E AAF =0l(> 20 m)= M|
3l tH(Table 4). A Zw7] Larus vagae2 875 %(7
AADE ekde mol2 mgsd 125 %A=
A o]z HdP st Table 4). 522 Anas
(15784, 7FvF$-A]  Phalacrocorax
capillatus (30704) aga uprha] @ g
Synthliboramphus antiquus 270A)+= 25 o3k
w=ol2 HY3UtHTable 4). 71¥7]1FA3MAHE =
T e mol= vt ti(Table 4).

Z59 Hg Eole ol Qdld uwet A,
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oo W AL ope L m
%0,
i
=

ol Wi 121108 mAL o5 HF ol H|
Ho]—ﬁé]:jq. Dﬁl—u]_alol HH oﬂ]j]_a]— r= ‘:]j]_a]_cﬂ H‘H H
v LA okt 27]. dek29] Tung Knob FE 7]

of| A Common eiders Somateria mollissima®] |3}

Table 4. Flight height of bird in Demonstration Offshore Wind Farm in the Southern Part of West Sea.

Fol =2 e

J2[3 MAR| 0F

Foli= dlFHelA 10m °lah7k 91 %, 10~20molA]
7% 283 20m °]’de] 2 %$o™, Common eiders
Somateria mollissimas AEF £ FEdH7] S
IELO Hege] W7t H= FA0 4%lo] YERH
=& F357] A8 H =o] HlEAsATHIg) d=
o] mie} 3271 A -l 1 L2t A7l 5 sl
¥4 27 HF HE Fole EF dgEelAd 20 m
13HATHB]. Hde] Aol Lesser black-backed
gull Larus fuscus®] 89 %7} 20 m °|3t=2 H| 35S
o m[28], o Avj7I61eF HRAl[29]% 20 m olst
Z vtk d=ellA GPSE F-#sE Lesser
black-backed gull Larus fuscus®} Great skua
Stercorarius skua®] | %elA H]E ol ol
A 20 m7HA7F 2 614 %9F 94.2 %A TH30l 281
vt Adel s AsaA et A A
HRE 257 5F(EH 2F A9 vy =ole 3

FHAA 20 m olatell Al 839 %S 20 m ]l A

oo

O

Table 3. Flight height of bird in Demonstration Offshore Wind
Farm in the Southemn Part of West Sea.

Flight | 1th | 2nd | 3th | 4'th | 5th | 6th

height | Mar) | (May) | (Jun) | (Aug) | Nov) | (Dec) Sum

51 109 11 22 74 4 271

< 20M, 70 70)/(88.696)(64.796)(78.6%)|(85.1%)] (10026)|(83.9%)

13 14 6 6 13 52

7 20M 00 30){(11.49%)(35.39)(21.4%)(149%), [(16.1%)

64 | 123 17 28 87 4 323
(100%6){(10096)|(10026) |(100%)|(100%6) {(100%6){ (100%)

Sum

Flight Larus Larus vagae Anas Phalacrocorax |Synthliboramphus| 0086 Species sum
height Crassirostris ag: platyrhynchos capillatusc antiquus & pec
<%0 217 7 15 30 2 B 271
m (85.1%) (87.5%) (100%6) (100%6) (100%6) (83.9)
38 1 13 52
Z20m ) (1490) (125%) 100%) | (161%)
Sum 255 8 15 30 2 13 323
’ (100%) (100%) (100%) (100%) (100%) (100%) (100%)
SSUUXNHE: H14AH, M4z, 2023 81
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Table 5. Habitat use of bird species in Demonstration Offshore Wind Farm in the Southern Part of West Sea, Korea

1th 2nd 3th 4'th 5th 6th Sum
(Mar) (May) (Jun) (Aug) (Nov) (Dec)
Inside |Outside| Inside |Outside| Inside |Outside| Inside |Outside| Inside |Outside| Inside |Outside| Inside |Outside
Anas 15 15
platyrhynctos, (36.6%) (5.70%)
phalacrocorax| 21 1 5 3 30
capillatus (51.2%) (0.90%) (20.8%) (3.94%) (11.4%)
Larus 5 9 112 10 5 4 19 11 54 1 3 3H 198
Crassirostris (12.2%) | (100%) | (98.2%) | (100%6) | (10096) | (10096) |(79.2%6) | (10026) |(71.1%6)| (100%) | (100%) | (100%) | (75.3%)
Larus vegae 1 4 5
vagae (0.90%) (5.24%) (1.90%)
Synthliboram
o 2 2
pous (263%) (0.76%)
antiquus
Goose 13 13
species (17.1%) (4.94%)
Sum 41 9 114 10 5 4 24 11 63 1 3 35 263
(100%6) | (100%6) | (10096) | (10026) | (10026) | (10026) | (10026) | (100%) | (100%) | (100%) | (100%) | (100%) | (100%6)

100%
#nside
& Outside

50%

0%
Ist and 3rd 4th 5th Eth

Fig. 7. Habitat use of birds in Demonstration Offshore Wind Fig. 8. A buoy for resting of birds in Demonstration Offshore
Farm in the Southern Part of West Sea, Korea. Wind Farm in the Southern Part of West Sea, Korea.
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