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Table 1. Section of the survey site

Site 5

Site 3 Site 4

Site 2

Site 1

Section

Administrative

district

Hwaengweon-ri Handong-ri Pyengdae-ri

Woljeong-ri

Gimyeong-ri

2.2

3.7 1.9 3.3 2.9
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ZAbE A ZAMHE(Line Road Census Method )3 A ZAMH (Point Counts
Method)& ®asle] 20061 3€5H 2007 297HA] o] FoHth. ZAIEF=
t AehE(8x40, Nikon)¥ F974(25-60x80, Nikon)& ©]&3dtt. Z+ Fd
gk 2 Al A Sl BAIRle] 13 #EE AW JiAgE, A9E
MAF= 2 9o 448 o A= et A3 E4d = a9 As

o] &3}A H(Simpson, 1949; MacArthur and MacArthur, 1961).

(o

1) & vt} %(Species diversity)

(Pi @ ni/N, F il i3t 5 A QA gl dek =)

2) 94 % (Dominance)

Dom.(%) = &2 MAG/AAZEe] MAS X 100
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ZAVAI, F 59% 16,790/0A7F #EHY e, F gFes 1.7372 e
UH(Table 2, Figure 2). ¥¥ & tdrs 490 2.489% 74 =31, 543 10
ol 242} 2,359, 2.037= Ml A Yetgton, 9€ 0.9700.2 7F WA
A AT

Table 2. The number of species and individuals observed in the survey

area from March 2006 to February 2007

2006 2007 Total

NO. Korean name Scientific name

Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nob. Dec. Jan. Feb. Ind.
1 o}n| Gavia stellata 1 1
2 3] A 2] o n) Gavia pacifica 3 3
3 =Holy Tachybaptus ruficollis 2 1 5
4 AL =olg] Podiceps nigricolls 1 1
5 2 i=rolg Podiceps auritus 3 3
6 2i=yoly Podiceps cristatus 11 1 12
7 =M Calonectris leucomelas 140 143 330 15 628
8 74ak9-=] Phalacrocorax carbo 161 75 2 4 93 196 247 151 929
9 & 7}vk-9-%] Phalacrocorax pelagicus 10 5 11 16 5 47
10 sh7he Ardea cinerea 15 10 2 3 2 14 6 18 24 24 19 14 151
11 H297H Ardea purpurea 1 1
12 Fu9z Egretta alba 4 9 7 1 1 1 3 1 2 1 30
13 9= Egretta intermedia 1 11 2 1 1 16
14 2wz Egretta garzetta 18 20 37 23 18 10 22 5 3 9 9 2 176
15 =gy Egretta eulophotes 1 1 2 4
16 Z& Egretta sacra 5 4 6 1 3 2 3 5 3 2 34
17 = Bubulcus ibis 1 1
18 #Hew71sleel”]  Butorides striatus 1 1
19 F¥gey Tadorna tadorna 3 3
20 ¥ Aix galericulata 2 2
21 Eveed Anas penelope 50 6 62 130 95 343




Table 2. Continued

2006 2007 Total
NO. Korean name Scientific name
Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nob. Dec. Jan. Feb. Ind.
22 ¢Eed Anas strepera 6 41 40 87
23 AFod Anas platyrhynchos 88 14 2 51 79 96 47 377
24 3w F o Anas poecilorhyncha 55 47 26 84 86 39 337
25 wWA¥g e Anas querquedula 10 10
26 3lZEulo] o Histrionicus histrionicus 3 5 6 14
27  wjrhu] e Mergus serrator 2 2 7 4 15
28 wWog Mergus meerhanser 2 5 9 16
29 E3g Pandion haliateus 1 1 1 3
30 FFFol Falco tinnunculus 1 1 2
31 A2 EEuA Pluvialis fulva 4 1 5
32 A% Pluvialis squatarola 1 1
33 BAFAmwEwA  Charadrius giaticula 1 1
34 B EEuA) Charadrius placidus 1 4 5
35 mmbEu A Charadrius dubius s 1
36 = Charadrius alexandrinys 9 36l 4 4 20 2 6 13 12 145
37 HEEuA Charadrius mongolus 3 12 15
38 FTHEESL Numenius phaeopus 56 ik 1 74
39 Hoewxg Tringa totanus 1 1
40 AHugl=e Tringa nebularia 1 1 2
41 g Tringa glareola 1 20 1 1 2 8 3 36
42 BRYre Xenus cinereus 8 7 I 16
43 AE=Q Actitis hypoleucos 2 19 6 1 6 10 5 3 2 6 1 61
44 =T Q Heteroscelus brevipes 1 14 1 9 2 8 1 36
45 mESR Arenaria interpres - 6 1 14
46 ZFE=Q Gallinago gallinago 1 1 2
47 HLoMEL Calidris tenuirostris 5 5
418 FTLQ Calidris ruficollis 3 6 13 22
49 HFrEe Calidris acuminata . ]l 2
50 WEESR Calidris alpine 77 147 108 97 26 169 124 748
51 =golztwl7) Larus crassirostris TTO=SES 5 3 8 25 168 93 1,159 2,023 3,625
52 Az Larus argentatus 669 178 151 215 304 1,697 5408 8,622
53  FWH =W @7) Larus heuglini 4 0 0 0 0 4
54 FAz)7] Larus schistisagus 3 0 0 30 5 38
55 2 zuf7) Larus hyperboreus 1 0 0 0 0 1
56 hthalo.g] S, yn'[hlib oramphus 1 0 0 0 0 1
antiquus
57 EFA Alcedo atthis 1 2 2 5 1 0 0 0 0 11
58  wigu]Af Motacilla lugens 1 1 0 5 2 0 9
59 wjcpz Ul Monticola solitarius 5 2 1 6 1 4 1 10 3 2 35
The number of Species 27 37 24 8 12 13 17 23 12 19 25 16 59
The number of Individuals 1,314 713 315 33 191 205 414 291 661 925 3,756 7,972 16(')79

Species Diversity(H")

1.822 2.489 2.359 1.169 1.102 1.281 0.970 1.155 1.698 2.037

1.586 0.926 1.737
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Figure 2. The fluctuation of species and individuals of waterbirds.

HEFe A7) Larus argentatus(51.35%), #olZw\7| Larus crassirostris
(21.59%), 7V V-] Phalacrocorax carbo(5.53%), W=%=Q Calidris alpine(4.46%),

ZA Calonectris leucomelas(3.74%) & °] I tHFigure 3).

Calonectris ~ The others
leucomelas 13.33%
3.74%

Calidris alpina

4.46% Larus
argentatus
Phalacrocorax 51.35%
capillatus
5.53%
Larus
crassirostris
21.59%

Figure 3. Relative dominances(%) of five main species observed in the

survey areas.
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Figure 4. The fluctuation of individuals of five main species.

AN} 7]= AR 5 20079 1, 249el 22 1,69770A], 540870 A= Hol
HEE QAL 4doll= HAA RO o]go] EefAHA 1787 A= F4sk3int. 5
ol A Advirie]l WMAA = o]Fo] &l wet 9E7tA] 7o o] H
A @7 10858 d3sty] sl mdsks AV ksl AlErekel Aed

of 7} w2 MAZE #Z=JAH(Figure 4).



olztm7]= 2007 1, 2€¥€el Z+zh 1,15970A1, 2,023/0A2 22 AA57H
ZE A, 4] AR R o]Fo] WA HA I1MAZ NAFTE TP
Zol 5t 59o] o HolAujr|e] WMAXR o]Fo] Ty wEl #EEA
Uizl 7ERE 25 A BEE 2006 11€ olF Be dBAAs} #F
=) A H(Figure 4).

7heb-A= 2006 393 49 ZHzE 161704, 7570AI7F 8ol 27HA7F
HRHAT YFEAR olFste 11d0] WA 474A7F #EE A 2007 1€
o 247/HA =2 A MAGF7E B2 G (Figure 4).

NEESE HMAARE olFst= AlZIQl 39FE 77HAIZE #AEEHALL, 499
H47AAZ A HAGFE ol Frh7b 5€e] WA RIERE=Q8 9 WHAAR o]Fo]
BU7bEA JRAIG7E FolE0], o] % 6€RE 1097hA] #EEA eskeh 114
o] HwA tiA #|AHAI, 2007 1, 29 Z+ZF 169704, 1247042 2
MAG7F B2 = Ach(Figure 4).

EAE AEEANE 7T9FEH ZAAGY A Ho] EsstE 1407A7)
#AE7) AFete] 99 330/MAZ 7 we 5t = A 108 7€
g A BEERAI, 1190] HUA AR ool upel BAHA &
SH(Figure 4, 5).
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Figure 5. Foraging of Calonecris leucomelas.
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Table 3. The number of birds observed in the survey area from March

2006 to February 2007

The survey area
NO. Korean name Scientific name Dom.(%) Remark
Site 1 Site 2 Site 3 Site 4 Site 5 Total

1 o}n| Gavia stellata 1 1 <1.00

2 3] A 2] o} n) Gavia pacifica 3 3 <1.00

3 =rolg Tachybaptus ruficollis 1 4 5 <1.00

4 AL E=r ol Podiceps nigricolls 1 1 <1.00

5 F@i=roly] Podiceps auritus 3 3 <1.00

6 2i=yoly Podiceps cristatus il 2 5 2 2 12 <1.00

7 = Calonectris leucomelas 1115 120 263 20 110 628 3.74

8 74ak9-=] Phalacrocorax carbo 53 22 BE,L 202 101 929 5.53

9 2] 7}ah9-%] Phalacrocorax pelagicus 44 3 47 <1.00

10 o 7} Ardea cinerea 25 20 62 25 19 151 <1.00

11 29 7he Ardea purpurea 1 1 <1.00

12 SR Egretta alba 8 2 3 12 5] 30 <1.00

13 T2 Egretta intermedia 3 3 5 (5 16 <1.00

14 SR IAS Egretta garzetta 29 5) 40 69 o] 176 1.05

15 wieuz Egretta eulophotes 3 1 1 oo VN de1 List EN

16 el Egretta sacra 9 11 5 o 4 34 <1.00

17 gz Bubulcus ibis 1 1 <1.00

18 AL-78 e et Butorides striatus ! 1 <1.00

19 e Kok Tadorna tadorna 3 3 <1.00

20 9 Aix galericulata 1 1 2 crop UGN RedlList
LR/nt

21 A X Anas penelope 43 14 76 163 47 343 2.04

22 oete g Anas strepera 12 62 13 87 <1.00

23 HAEed Anas platyrhynchos 168 68 138 2 1 377 2.25

24 3w F 0 g Anas poecilorhyncha 2 56 148 72 59 337 2.01

25 RA g g Anas querquedula 10 10 <1.00

26 3 Zulo] 9 g Histrionicus histrionicus 7 7 14 <1.00

27 nlthi] @ g Mergus serrator 1 6 3 3 2 15 <1.00

28 H] o g Mergus meerhanser 5 2 6 1 2 16 <1.00

29 sl Pandion haliateus 1 2 3 <1.00 CITES I

30 3}z 2o Falco tinnunculus 2 2 <1.00 CITES I

31 HerksEdA Pluvialis fulva 1 4 5 <1.00

32 N4 Pluvialis squatarola 1 1 <1.00

_11_



Table 3. Continued

The survey area
NO. Korean name Scientific name Dom.(%)  Remark

Site 1 Site 2 Site 3 Site 4 Site 5 Total

33 3] 52 welEu| A Charadrius giaticula 1 1 <1.00
34 AEEdA Charadrius placidus 1 1 3 5 <1.00 I[_;CN Red
List LR/nt
35 mulEdA) Charadrius dubius 1 1 <1.00
36 dEuA Charadrius alexandrinys 53 13 21 26 32 145 <1.00
37 FEEuA Charadrius mongolus 1 1 13 15 <1.00
38 e AR Numenius phaeopus 1 8 21 35 9 74 <1.00
39 HFown g Tringa totanus 1 1 <1.00
40 HAoEEQ Tringa nebularia 2 2 <1.00
41 olgl: g Tringa glareola 2 5 7 17 5 36 <1.00
42 SR Eg Xenus cinereus 3 2 4 7 16 <1.00
43 A= Q. Actitis hypoleucos 14 2 22 15 8 61 <1.00
44 e g Heteroscelus brevipes fia’ 22 3 36 <1.00
45 NEQ Arenaria interpres 2 i 2 9 14 <1.00
46 Q. Gallinago gallinago 2 2 <1.00
47 FHeojMrea Calidris tenuirostris 5 5 <1.00
48 FEQ Calidris ruficollis 1 19 2 22 <1.00
49 el RN Calidris acuminata 2 2 <1.00
50 WaEeg Calidris alpine 207 s 173 299 68 748 4.46
51 Yo zuj 7] Larus crassirostris 190 27 1,935 1,020 453 3,625 21.59
52 2 72wl 7 Larus argentatus 703 112 5,184 1,376 1,247 8,622 51.35
53 A M Larus heuglini 1 1 2 4 <1.00
54 ZAZ 7 Larus schistisagus 8 5 20 5 38 <1.00
55 3] 7huj 7] Larus hyperboreus 1 1 <1.00
56 njrha] Qg Synthliboramphus antiquus 1 1 <1.00
57 EFA Alcedo atthis 3 1 2 3 2 11 <1.00
58 9 & ) Motacilla lugens 3 2 1 3 9 <1.00
59 who} A ukatg) Monticola solitarius 11 4 10 3 7 35 <1.00
The number of Species 34 31 37 45 30 59
The number of Individuals 1,676 528 8,826 3,502 2,258 16,790
Species Diversity(H') 2.037 2438 1411 1.878 1.619 1.737

_12_
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Figure 6. The number of species and individual observed in the survey

area.

Site 1 Site 2 Site 3 Site 4 Site 5

[ Species diversity

Figure 7. The species diversity between the survey areas.
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3. Y =R g

N

Ade] e 27F d3S B FHMar.~May) 50F 2,34270A), o&H
(Jun.~Aug.) 18% 42971A], 7F&4d(Sep.~Nov.) 28% 1,36670A, A=H
(Dec.~Feb.) 25% 12,65370#| & v}elyttH(Table 4, Figure 8).

Table 4. The seasonal numbers of species and individuals observed In

survey area

The number of individuals in seasons

NO. Korean name Scientific name Spring Summg g.utumn Winter
am Dom. - Dom. - Dom. Ind. Dom. Total
(%) (%) (%) (%)

1 ofn) Gavia stellata 0 <1.00 0 <1.00 0 <1.00 1 <1.00 1
2 3| Aoy Gavia pacifica 3 <1.00 0 <1.00 0 <1.00 0 <1.00 3
3 =olg Tachybaptus ruficollis 2 <1.00 0 <1.00 0 <1.00 3 <1.00 5
4 FLeE=rely Podiceps nigricolls ], <1.00 0 <1.00 0 <1.00 0 <1.00 1
5 Fui=woly Podiceps auritus 8 <1.00 0 <1.00 0 <1.00 0 <1.00 3
6 Wi=woly] Podiceps cristatus 12 <1.00 0 <1.00 0 <1.00 0 <1.00 12
7 =AM Calonectris leucomelas 0 <1.00 283 65.97 345 25.26 0 <1.00 628
8 79 Phalacrocorax carbo 236 10.08 2 <1.00 97 710 594 4.69 929
9  &7p-A| Phalacrocorax pelagicus 15 <1.00 0 <1.00 0 <1.00 32 <1.00 47
10 s§71e Ardea cinerea 27 1.15 19 4.43 48 3.51 57 <1.00 151
11 o971 Ardea purpurea 0 <1.00 0 <1.00 1 <1.00 0 <1.00 1
12 Soaz Egretta alba 20 <1.00 2 <1.00 ) <1.00 3 <1.00 30
13 9= Egretta intermedia 12 <1.00 2 <1.00 1 <1.00 1 <1.00 16
14 2wz Egretta garzetta 75 3.20 51 11.89 30 2.20 20 <1.00 176
15 =gz Egretta eulophotes 4 <1.00 0 <1.00 0 <1.00 0 <1.00 4
16 &= Egretta sacra 15 <1.00 4 <1.00 10 <1.00 5 <1.00 34
17 3= Bubulcus ibis 0 <1.00 1 <1.00 0 <1.00 0 <1.00 1
18 Hed7s ey Butorides striatus 1 <1.00 0 <1.00 0 <1.00 0 <1.00 1
19 E¥e e Tadorna tadorna 3 <1.00 0 <1.00 0 <1.00 0 <1.00 3
20 ¥ Aix galericulata 2 <1.00 0 <1.00 0 <1.00 0 <1.00 2
21 gve|ey Anas penelope 56 2.39 0 <1.00 0 <1.00 287 227 343
22 dgtey Anas strepera 6 <1.00 0 <1.00 0 <1.00 81 <1.00 87
23 AFeH Anas platyrhynchos 102 4.36 0 <1.00 53 3.88 222 1.75 377
24 AWAFLE Anas poecilorhyncha 102 4.36 0 <1.00 26 1.90 209 1.65 337
25 HAREy Anas querquedula 0 <1.00 0 <1.00 0 <1.00 10 <1.00 10
26 3lZulo] 2 g Histrionicus histrionicus 14 <1.00 0 <1.00 0 <1.00 0 <1.00 14
27 withu]e.E Mergus serrator 2 <1.00 0 <1.00 0 <1.00 13 <1.00 15
28 ¥|2¥ Mergus meerhanser 2 <1.00 0 <1.00 0 <1.00 14 <1.00 16
29 &5 Pandion haliateus 0 <1.00 0 <1.00 2 <1.00 1 <1.00 3
30 FxT Falco tinnunculus 2 <1.00 0 <1.00 0 <1.00 0 <1.00 2
31 ALerbsEuA Pluvialis fulva 4 <1.00 0 <1.00 1 <1.00 0 <1.00 5
32 W4 Pluvialis squatarola 1 <1.00 0 <1.00 0 <1.00 0 <1.00 1
33 BAS5A e uA) Charadrius giaticula 1 <1.00 0 <1.00 0 <1.00 0 <1.00 1
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Table 4. Continued

The number of individuals in seasons

NO. Korean name Scientific name Spring Summer Autumn Winter
Dom. Dom. Dom. Dom. Total
Ind. Ind. Ind. Ind.
(%) (%) (%) (%)

34 FEEUA Charadrius placidus 5 <1.00 0 <1.00 0 <1.00 0 <1.00 5
35 HwpEuA) Charadrius dubius 1 <1.00 0 <1.00 0 <1.00 0 <1.00 1
36 3 E-uA) Charadrius alexandrinys 84 3.59 8 1.86 22 1.61 31 <1.00 145
37 B A Charadrius mongolus 15 <1.00 0 <1.00 0 <1.00 0 <1.00 15
38 FHYES Numenius phaeopus 73 3.12 0 <1.00 1 <1.00 0 <1.00 74
39 Ha2UEQ Tringa totanus 0 <1.00 0 <1.00 1 <1.00 0 <1.00 1
40 HoE=s Tringa nebularia 0 <1.00 0 <1.00 2 <1.00 0 <1.00 2
41 gEteg Tringa glareola 21 <1.00 4 <1.00 11 <1.00 0 <1.00 36
42 SPEEg Xenus cinereus 15 <1.00 0 <1.00 1 <1.00 0 <1.00 16
43 ZHEe Actitis hypoleucos 27 1.15 17 3.96 8 <1.00 9 <1.00 61
44 =AU Q Heteroscelus brevipes 15 <1.00 12 2.80 9 <1.00 0 <1.00 36
45 HtEQ Arenaria interpres L3 <1.00 1 <1.00 0 <1.00 0 <1.00 14
46 7ZFmgQ Gallinago gallinago 0 <1.00 0 <1.00 2 <1.00 0 <1.00 2
47 HLoMES Calidris tenuirostris 5 <1.00 0 <1.00 0 <1.00 0 <1.00 5
48 FEQ Calidris ruficollis 3 <1.00 6 1.40 13 <1.00 0 <1.00 22
49 WFrEe Calidris acuminata 1 <1.00 I <1.00 0 <1.00 0 <1.00 2
50 YIE=Q Calidris alpine 332 14.18 0 <1.00 97 . 1110] 319 2.52 748
51 #o|zu7] Larus crassirostris 141 6.02 8 1.86 201 14.71 3275  25.88 3625
52 Az 7] Larus argentatus 847 36.17 0 <1.00 366 26.79 7409  58.56 8622
53 EFH=dL2m7]  Larus heuglini 4 <1.00 0 <1.00 0 <1.00 0 <1.00 4
54 A7)~ Larus schistisagus B <1.00 0 <1.00 0 <1.00 35 <1.00 38
55 277 Larus hyperboreus 1 <1.00 0 <1.00 0 <1.00 0 <1.00 1
56 wjtiz Qg Synthliboramphus antiquus h <1.00 0 <1.00 0 <1.00 0 <1.00 1
57 EZA Alcedo atthis 3 <1.00 2 <1.00 6 <1.00 0 <1.00 11
58 wigml Ay Motacilla lugens 1 <1.00 0 <1.00 1 <1.00 7 <1.00 9
59 wjchzEktE Monticola solitarius 8 <1.00 6 1.40 6 <1.00 15 <1.00 35
The number of Species 50 18 28 25 59

The number of Individuals 2,342 429 1,366 12,653 16,790

Species Diversity(H") 2411 1.391 2.144 1.284 1.737
100000
12653
10000 0342
1366
1000 [ 429
100 r 50 8 o8 o5
10
1 1 1 1
Spring Summer Autumn Winter

‘EIThe number of Species EIThe number of Individuals ‘

Figure 8. The fluctuation of seasonal number of species and individuals in

survey area.
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Cormorant(7}#F$-#]), Dabbling Duck(Z ™2l 28], &= 2] Anas strepera, %
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ETARC A S s R =

Horns Rev 3’¢&8w#]9] 7% divers, Northern Gannets, #& 28 Sula
bassana ‘s &97|7] 714 o]|% FHEA A RS ALt MAFIE St
sk odbd | A7) = ANAFETE BaEE A, HeS A7) Larus marinys, 2F&2
W 7] Larus minutus, AV A7) Sterna paradisea®] T¥° WES HAT
(Petersen et al., 2004).

Nysted &GS EHIX= 74 F wA¥  Clangula gyemalis, %422
Somateria mollissima® WASF7F 4891, Adur|e i Z7189ch

(Kahlert et al., 2004).

FHAA AMol AT MW HYL W FH/F Qi F2e] EFolE B
B gastn g9la, TS dste] ol 42E whra Asich wekA Sl
A AT FEFES NIFIRA AL A FANE JM olEFRE vl

F712R 9] gate sta ok 7, 1997; & 5, 1999). AFEe sjeh 3t
o} AAEGA o= HAS 2l ALHAAS] 10945 95< 37 Y3ty
ghol o 15 e AFaAds FHaloF skl ol sidE T dEA 7}
AAES o] FAd=E el A T U] Wl FAES ol sd R goto] T &
Elass

SYBF IS Lo A= T ol ek Fale] o] FPRE sfelste] AAol @
BE RS FYsaA 19933 %8 B EARAL A FA iz, 20024
A % 3152 AAol U@ ol EA S FEstgom F/pIE o) o] WK 4
A= BF 13%, eAlol 8%, A TF FOR ofF 77 dae] mes WAl
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Figure 9. Migration of Laridae (1: Rishiri Island, 2: Teuri Island, 3:
Chitomori Island, 4: Shangtai Hekou).
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Table 5. The number of species and individuals observed in each country

from 1993 to 2002

The number of species in each country

No. Korean name Scientific name - Year
Japan China Taiwan Russia Mongolia

1 o}H] Gavia stellata '00

2 Z o] A} Platalea minor 1 '00-'02
3 3y Cygnus cygnus 2 '01-'02
4 Z71817] Anser fabalis 13 '94-'00
5 A718 7] Anser albifrons 7 '94-'00
6 =g Aegypius monachus 1 2 '99-'02
7 5 Grus japonensis 1 '93

3 A1 Grus vipio 15 4 '94-'02
9 Zohe] 2w Af Himantopus himantopus 1 ‘01

10 14 Pluvialis squatarola '00

11 S=E49A Charadrius monglous 1 '00

12 Znd=s Limosa limosa '94-'02
13 Z3FF=8 Limosa lapponica '94-'02
14 <d&meEnt=Q  Numenius madagascariensis '96-'00
15 3F3g=s Xenus cinereus o) 1 '97-'01
16 ="32zg Heteroscelus brecipes '02

17 zm7t=sg Arenaria interpres 4 '97-'02
18 HorksExsa Calidris canutus '97-'02
19 EHooMxa Calidris tenuirostris '94-'02
20 AE =L Calidris alba '99-'02
21 ==x9o Calidris ruficollis 4 4 '97-'02
292 HFer|=o Calidris acuminata '00

23 WELZQ Calidris alpina 9 '99-'02
24 FH3xREE=Q Limicola falcinellus '97

25 oz Larus crassirostris 13 ‘02

20 EA2u7) Larus schistisagus 2 '02

27 izl Larus relictus 3 '92

28 ALwE A7) Larus saundersi 3 '02

29 A A8 27 Sterna albifrons '99

30 =FE A Emberiza elegans 1 '00

31 HedgsA Emberiza schoeniclus 2 '93

The number of Species 7 1 6 8 1
The number of Individual 38 3 22 32 2

National institute of Environmental Research, 2003
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Table 5. Continued

The number of time in country respectively

No. Korean name Scientific name New U.S. A. Total Year
Philippines - Australia 00
1 oy Gavia stellata 1 1 '00
2 Aol Platalea minor 7 '00-'02
3 3y Cygnus cygnus 13 '01-'02
4 =718 7] Anser fabalis 2 '94-'00
5 27187 Anser albifrons 3 '94-'00
6 =27 Aegypius monachus 1 '99-'02
7 T Grus japonensis 19 '93
8  AEEn] Grus vipio 1 '94-'02
9 AU EWA  Himantopus himantopus 1 '01
10 4 Pluvialis squatarola 1 9 '00
11 SEEulA Charadrius monglous 15 '00
12 Zng=g Limosa limosa 12 2 '94-'02
13 #3578 Es Limosa lapponica 11 146 9 '94-'02
14 <2adnt%Q Numenius madagascariensis 11 8 '96-'00
15 sig=a Xenus cinereus 14 115 '97-'01
16 w=ahd=g Heteroscelus brecipes 1 6 '02
17 z7t=a Arenaria interpres 2 3 1 '97-'02
18 EHe7lsx=e  Calidris canutus g 3 1 '97-'02
19 ZLo|lA%Q  Calidris tenuirostris 115 18 '94-'02
20 ArEE e Calidris alba 6 12 '99-'02
21 £x8 Calidris ruficollis 7 157  '97-'02
22 wWFBI1EQ  Calidris acuminata 2 11 '00
23 WEEQ Calidris alpina 1 '99-'02
24 EIEXFE QL Limicola falcinellus 1 2 '97
25 Holzwy7] Larus crassirostris 13 02
26 ZAZH Larus schistisagus 3 '02
27 )] Larus relictus 3 '92
28 Aev @7 Larus saundersi 1 '02
29 HAM A7)l Sterna albifrons 1 1 '99
30 ==ZgHxy Emberiza elegans 2 '00
31 #H&wa®A  Emberiza schoeniclus 31 '93
The number of Species 1 1 13 1 31
The number of Individual 1 18 322 1 439
Z 2] © National institute of Environmental Research, 2003
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AN F-elueke] Aefiehe drste]l M XQl efAoke] AlHlE]ob= o] F8lAaL,

= S, tivt, v Y ATHESFYER) T2 o] Fdhs Aol #lE
aE)al ALAAQ A7) FE 2002 2AFA 3ot mpR A = QR0 7 o]t A
o2 YEaL, offl= EeAd 48 AAVE FEete] o]§7 +
Azt HARQL w=reo] defagtelA dFA ]l Faetow ool QY
(Figure 10).

L3
China s E)f # P
Limosa lapponica ?i:‘\ % -1 'S _' A.
_,/f z Gavia stellata

Taiwan c;‘: et Limosa lapponica
Himantopus himantopus "‘_ﬁ
Xenus cinereus S | Japan
Calidris alpina ke " | charadrius monglous| .

Calidris ruficollis

4L
. J YAV

- :
IHUJ; ¢ -New zealand
D 3 Pluyvialis squatarola:
B Limosea lapponica

Arenaria interpres
Australia | Calidris canutus
Pluvialis squatarola ~ Calidris tenuirostris
Limosa limosa —4

Limosa lapponica
Numenius madagasca:ﬁansis
Xenus cinereus 3

Calidris canutus L e
Calidris tenuirostris -
Calidris alba Py

Calidris ruficollis
Calidris acuminata

=2 : National institute of Environmental Research, 2007

Figure 10. Migration of Birds from 1993 to 2006.
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Bk ofye}t yol7l = AEE dAet=d weletlew AgItal B
vl l=dl(Durgan et al, 1981) F=7]7]e] 2t nlgho] o]o] JF& =
At 2yy ANEL Hd 1del 2% 5000kmE ©]E3tH, ol AT =
60%7F | Adleltt. FotrlobdodlA & F e =e-ewdAFel olsd
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b ol AR7E AEsHAl wEAAE goy, olE9 olsAYE W=
13.000kmell &3 5, 1999). oA 7 sidFHEA A R Aol 9]
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A% 2R AR 9 A 27 99 Hol Anee A= B
AN B T xFtel AFglo] Makso] Anele AR ot o

=3
Ao Aol Wty AT AAas T Havt AT (Elly et al., 2004).

Table 6. Threshold levels of noise for bird disturbance

Species Threshold levels
Garganey 49 dB(A)
Blac-tailed godwit 45 dB(A)(range 30-57)
Skylark 42 dB(A)
All meadow birds 44 dB(A)
All waders 45 dB(A)

Zx] @ Elly et al, 2004
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Table 7. The number of species and individuals in the Orders

Cicomiiformes and Charadriiformes in the survey area

Order Cicomiiformes Order Charadriiformes
R e
Site 1 6 77 4.59 |Site 1 15 1192 72.12
Site 2 5 39 7.39 |Site 2 9 170 32.20
site 3 5) 113 1.28 | site 3 16 7386 83.68
site 4 8 119 3.40 | site 4 22 2886 65.28
site 5) 66 2.92 |site 5 12 1848 81.84
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<Summary>

Research on the Distribution and Habitat of

Waterfowl around Areas Reserved for an

Offshore Wind Farm

So-Ri—Na Kim

(Supervised by professor Hong-Shik Oh)

This study was conducted from March 2006 to February 2007 in
Gujwaeup, Jeju City to determine the distribution and habitat of waterfowl
in order to predict the potential effects of an offshore wind farm on
these populations. A total of 16,790 individuals of 59 species were
recorded. The species diversity was 1.737. The dominant species were
Larus argentatus, Larus crassirostris, Phalacrocorax capillatus, Calidris al-
pina and Calonectris leucomelas. By research area, 1,676 individuals of
34 species were observed at Gimnyeong-ri, 528 individuals of 31 species
were observed at Woljeng-ri, 8,826 individuals of 37 species were ob-
served at Hwaengweon-ri, 3,502 individuals of 45 species were observed
at Handong-ri and 2,258 individuals of 30 species were observed at
Pyengdae-ri. Most waterfowl were distributed near the coastline, which
suggests that waterfowl are unlikely to be disturbed by wind farm
turbines. However, alonectris leucomelas forages more than 2 km offshore,

so alonectris leucomelas may be adversely affected by wind farm turbines.
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Our proposals for reducing adverse effects on waterfowl are as follows.
There must be sufficient spacing between turbines ("turbine corridors") in
order to protect waterfowl and ensure the uninhibited migration of
waterfowl. Illuminated turbines must also be controlled because they can
attract waterfowl at night during times of poor visibility. In addition, wind
farm construction should be restricted during the winter migration season to

minimize negative effects on waterfowl.
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