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ABSTRACT

T7 NGB ASF AR ASHEA] 7| 2 2AME 1 A aleE ASHEA] 107] A Qa5 72, sk, A A, 55
BT, SO, 25, S99 JARholA AAehE 5250l EAage] e 2AL 20089 ST 20134 38714 A4
et TEE 27 5 =2 -BUAFIE 36 (37%) 193,11I7HH(67.1%) 2 7H $-Hoke ERwololon, &1 eaF, Ha
5, 275 58 0 2 -5t $8E-2 WE X Q(Calidris alpina), 23127 (Larus crassirostris), 552 = Q (Limosa
lapponica), SZE N (Charadrius alexandrinus), =1 Q(Calidris tenuirostris)©| o}, EF1E 7HAl4+E= = 3-=HAF7F7}
AMAAEI RO A 7H o] I E o, A @ BFe mTelA 7 Hol TSI A @8R ARInt]
A 71 ol T E gl o™, A7) R A AE A 71 o] TEE U A aleE A9EA] 107] A1 92 270 FAREA]
F(Ro)ll 2J5H 37 Group 2 2 LR . 1 Group2 =78 Q. 2]7eF 44 22| 77F 9338 2| <o) %2 ™, 2 Group £ 8-21|
A7t 3R 21 o] 2det. 3 Group2 ATl 7|77t --37t 2| 0 2 LR E] ¢l 0w, 2] 7t g of mhE FHAd ol Zfo 7 = &
QIS = 1]l

The migration status of waterbirds inhabiting the 10 coastal wetlands in the south and west coasts (Jangbongdo, Muuido,
Daecheoncheon estuary, Seocheon tidal flat, Yubudo, Gomso bay, Hauido, Jeungdo, Doam bay, Gangjin bay) was examined from May
2008 to March 2013. For the most dominant taxonomical group, shorebirds accounted for 37.5% of the number of species and 67.1% of
the total population, followed in the order of dabbling ducks, herons, and seagulls. The dominate species were Calidris alpina, Larus
crassirostris, Limosa lapponica, Charadrius alexandrinus, and Calidris tenuirostris. Shorebirds were observed most at Seocheon
Tidal Flats and Yubudo Island, and dabbling ducks were found most in Doam Bay. Diving ducks were observed most at Gangjin Bay
and seagulls were seen most frequently at Seocheon Tidal Flats. The ten coastal wetlands of the western and southern coasts were
divided into three groups according to the similarity index of waterbirds (Ro). Group 1 was the area where dabbling ducks and diving
ducks were dominant, group 2 was the area where shorebirds were dominant, and group 3 was the area where seagulls were dominant.
It was evident that there were differences in species composition depending on the regional environments.

Keywords: Waterbird, Similarity index, South and West coast, National Survey on Marine Ecosystem
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SEutEte] Agoliohe Fotrotet TS5 Sli= A o] 57d Z(East Asian-Australasian Flyway)2] S7F2]5] 14|

o
Silo(Barter, 2002), B2 277t Eeliohs A Holt. 53] A Holieh dkaAls W2 IH R 1, =, A4l 5ol &£
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maka Qlo] SaFoA FA W AN G2 B A4S AFE 0] 2L s0%0 4 Aslete] Rt glow]

(KRC, 1995), PHAA5Bo] F75}11 AJAtelo] g0k 250l Fa 0] ol Bl Zrh(Reise, 1985). 14T £25

oI Z2 S AT A8 A, MBI, Sz Aot o] 1987 E] 199818744 oF 10171 25.3%
o

7hofs B gl 20 = webE| Al QL Om(MOF, 1998), thE2]ql ZHAANY 0 2 H2hte Of AREEA]-H208 kif)2t 737 =

QAelA0] =02 ol o} o] §She 25 F Aol oEAo] 4t SaFe] A 2A| dast glon]
(MacKinnon ef al., 2012), FK=17] €52 Z08e] 255]0] 7 A2 ol §3 7Fs4o] Frk. ofi= 2 HAlx| o] gt
wel 2R O] B 2 AFOE 2FT 4+ ek FTRPY BARAL sy AL thes] AR 0] Havt
offel A4 E] 24910 FEA o] Baste], AAFT A41A0ke] A ofshH B4 Ho e Hur ef al., 2003; Park
et al.,2009). WHebH] AT S QM5 e 2R BE BYY T BRPE 27 5L we}
Slel S5 A4 0] B 9 Pelere S5t Sl 7124 RS skt shgick

x
T
S
N

2, ALHE
2.1 ARG AP

AESlE 8 AMEA] 1071 A S tVd o= sttt A71% 2714, $89 5 3714, HEEE 1714, HehdE 374,
AT 174010, ZAP17ES 20081 5LHE] 20131 397EA] 5E7F AAISHAEK Table 1, Fig. 1).

2.2 ik

2.2.1 FF=RAL

AYZAR= 2008 AHE] 201387 107] ASHEAIE TVd 0= 7t AEAE X4 g Aol 18] o 1A% 2APL O]
FoFth. A LE o-gsto] ZAFH Y 2192 2184 HH 52wl &, FIFAE 5510 7|
o] tiet A RS ug] mhelstedet A wo) AAK(1 knx] km)yS FESII 0, X2]2] Al A 5-& vEste] ZAL 4=
£ Aot ZAR=433175(%8), Field scope(x20~60)E © -85ttt 7HAl4= 48 075 X Astol] sl 291 122 2€

Table 1. Waterbird survey period

Study Area Survey period No. of survey
Jangbongdo 2011.6~2012. 1 4
Muuido 2011.8~2012.5 10
Daecheoncheon estuary 2010.9~2011.5 4
Seocheon tidal flat 2011.3~2012. 1 6
Ubudo 2011.3~2012. 1 6
Gomso bay 2010.8 ~2011.5 4
Hauido 2008. 5 ~2009. 1 4
Jeungdo 2012.7~2013.3 4
Doam bay 2009. 8 ~2010.7 11

Gangjin bay 2012.6~2013.3

N
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Fig. 1. Study site of waterbirds on the south-west coast of Korea(1:Jangbongdo, 2:Muuido, 3:Daecheoncheon estuary,
4:Seocheon tidal flat, 5:Ubudo, 6:Gomso bay, 7:Jeungdo, 8:Hauido, 9:Doam bay, 10:Gangjin bay).

S o] o] ZARIALE X4 TER 2417 ARLE Al XS

ZAFET} A 2]= =1 7-5-5(The Ornithological Society of Korea, 2010)]] 2} 7] 016]-011211] S22 7} WA,
GPSE ol-8olo] afid 25 nfetslar st Zztell 7] Yotgiet. 270) A2 A4 B4 A= Lee(2004)] 71
ofete] WaHE Rl Eeot ATt O] T2 Lee(2000)04 Al ET‘—QE‘IV\H—n{Wader) QaEBE4mg &
2] F(Dabbling duck) 2} &4 2.2 F(Diving duck), B = F{Herons), 1=*40}2]7(Grebes), 21171 F(Gulls) 2 T2t 2.
], WEF, Ao, 7R 718 $2F(Others) & 0T,

222 A=EA

ZAPA Aps 7 29 M DS AREslo] mlefstal B AR 2 o835ttt 21 2149} $= EXCEL 2013,
ACCESS 2013 Z2 755 AR5t} ZA3 3Tt AT U] 2} £-2] 9-4E-2] AhE-2 Brower ef al.(1990)°f] ©J2h-¢ 145(M
relative species density)S O|-8-51 Lt P Ies ZAP|RH-EQT WP L= o] Jd w2 et A AlRE 7]

Zaloirt. $dE BAlo] ALgE BAle theat 2k
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RD =n;/ N x 100(%) (1

(n; : E8F] WA, N A F2] 7WAl)

A 2155 o1851o] T4 EAe AAISIAE: A1 THe] AL Hlals of2] 1] Wi ol glon, e Ft A
£ Aol 13t AR A]4=21 Ro (Horn’s index of community overlap)”} 21Tt RoZkS &+ Fek 7Ho]| 55}

SO H&o] FAIZTE EoH, 10 7FAA| Frt. §io] & ek Tt FUsHA| T == o) A5 00 7t 22
A= RoA|4~E SPSS 18.02 ©]-85}] Dissimilarities (Measure : euclidean distance)4tO. 2 SISt o] Shabe z]4=
HI-FALE 2|2 T 2| E &2 S /i) Hlgo] AR h&-5 #lo] & 0H, FAFE 5 00l 74t E4HE Ro
A5 o] 801 XLSTAT T2 1580 2 AHC (Agglomerative Hierarchical Clustering)= -0}t

Ro= (H )4-H )3)/ (H !4-H !5)
H’;=[NIn(N)-X (xi+ yi)/N ()
(V: 1 ekt 2 el gkl iAol o, i 1S W) §EE0] AR, yi 23T W &FE0] A

H’y=[NIn(N) -2 xiIn(z) - X yi In(y1)] / N
Hs=MNiH1+NH») /N 3)
Ny 12058 1 N < 27050 2 2, a1 1R Hs 2] 1)

3.9+ 23}
3.1 HUSAE p2R U S48

SATE A FoliRE ARSI T AR WaRE 29161 968 311,1097Al(Z T AT EHA) STk Tables 2, 3).
HFL WEEQ(Cdlidris alpina) 28.7%, SS55H2| X Q(Limosa lapponica) 8.0%, BV l7|(Larus crassirostris)
7.57%, DEEN(Charadrius alexandrinus) 7.2%2] 50 2 YEPSTHFig. 2). EqwE2 HH & Q 20U 713650
Zo] 7P EotoH, o302 A @ B, M2R, Au7]R, A e elR 5o o= Ut i = e
AF7H193, 11170A1= 7 Ehetom, thgo = Auly|F, s e, A5 8R 59 o= Uelyith A gEs &4
Ze TRl A 7 HR2 6550 LERt o H, thg o = SARE A, Ikt R 50 =0 2 LT FiA|
T AZAHO] 123,861 711412 7HE Ho] TR E|GLoH, f-55, XN 4 E 50 =0 & LEPGTH(Fig. 3).

AMSAE R HH & Q- EHAF= FATolA] 29502 7P gofal, tha o 2 A7 A 26, F-F-ollA] 23E,
43 sl A 17 ol QLo m, A, e ok 650 & 71 2]t 7= A3 Holl A 71 B2 96,762 71417}
W loH, o= §RE 78,754704, At 9,158 704, F-o] k= 3,32871A, TRt 2,717704] 52 <=o|Sict. WA
Aol A 12971417} k=l o] 71 A2 A7 ERIE Q) A Q2= RNl 7R B 1150] TEE e
™, o0 & 7Rt A, Tl sk, AN 9, SOl 78, F-5-E 5% 5] <ol Uk WHH, FojTollA 1%
O 2 7P A0t A= AL ] 7P B2 9,343/ AI01 1AL, HEC = IR 5,872 70, AR 3,357 73], Tt
SH-2,561 7114, #2429 1,102704] 5-9] 5= 0= et HH, T kol M= 157042 718 22 57 F ERRI= It &4
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Table 2. Number of waterbird species observed at the 10 coastal wetlands in south-west coasts

GJ? GS DC DA MU SC UB B ID HU Total

Shorebirds 11 29 13 17 13 26 23 6 12 14 36
Dabbling ducks 9 9 9 11 1 9 5 3 7 15
Diving ducks 6 3 3 6 - 5 3 - 2 2 6
Herons 7 8 5 6 5 6 4 6 4 5 10
Grebes 3 1 2 4 - 1 1 - - 1 4
Gulls 5 4 3 7 3 6 6 2 3 2
Others® 7 9 2 14 6 5 6 6 8 17
Total 48 63 37 65 28 58 48 24 30 39 96
*GJ : Gangjin bay, GS: Gomso bay, DC:, Daecheoncheon estuary, DA: Doam bay, MU: Muuido.
SC: Seocheon tidal flat, UB: Ubudo, JB: Jangbongdo, JD: Jeungdo, HU: Hauido.
°Others : Raptors, Spoonbills, Cormorants
Table 3. Number of other waterbird counts observed at the 10 coastal wetlands in south-west coasts

GJ* GS DC DA MU SC UB IB D HU Total
Shorebirds 811 9,158 978 2,717 3,328 96,762 78,754 129 312 162 193,111
Dabbling ducks 3,357 1,102 2,561 5,872 15 9,343 1,016 723 47 1,068 25,104
Diving ducks 21,092 19 23 5,244 - 478 438 - 21 110 27,425
Herons 793 737 211 989 217 288 352 160 252 246 4,245
Grebes 27 22 23 96 - 1 7 - - 16 192
Gulls 2,879 7,002 8,800 1,546 3,076 16,968 10,737 8,137 834 177 60,156
Others® 41 44 87 378 10 21 152 71 27 45 876
Total 29,000 18,084 12,683 16,842 6,646 123,861 91,456 9,220 1,493 1,824 311,109

*GJ : Gangjin bay, GS: Gomso bay, DC:, Daecheoncheon estuary, DA: Doam bay, MU: Muuido.
SC: Seocheon tidal flat, UB: Ubudo, JB: Jangbongdo, JD: Jeungdo, HU: Hauido.
°Others : Raptors, Spoonbills, Cormorants

" Calidris alpina
Liiiigg 7

Limosa lapponica
8.0%

gssirostris

Bxandrinus
7.2%

Fig. 2. Status of dominant species among waterbirds observed at the 10 coastal wetlands of the south-west coasts.
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Fig. 3. Number of species and count per region at the 10 coastal wetlands on the south-west coasts (GJ : Gangjin bay, GS:
Gomso bay, DC:, Daecheoncheon estuary, DA: Doam bay, MU: Muuido. SC: Seocheon tidal flat, UB: Ubudo, JB: Jangbongdo, JD:
Jeungdo, HU: Hauido).
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Table 4. Status of dominant taxon by 10 coastal wetlands in south-west coasts

GJ* GS DC DA MU SC UB B ID HU
Shorebirds 5.12 5741 9.43 17.12 55.58 81.64 89.88 1.47 23.04 8.05
Dabbling ducks 15.91 6.95 29.36 45.27 0.49 6.33 0.82 8.98 6.52 63.14
Diving ducks 67.07 0.09 0.15 23.90 - 0.32 0.35 - 1.30 5.33
Herons 2.52 3.36 1.41 4.51 2.89 0.19 0.28 1.71 15.65 11.93
Grebes 0.09 0.10 0.15 0.44 - <0.01 0.01 - - 0.78
Gulls 9.16 31.89 5891 7.05 4091 11.49 8.54 87.08 51.80 8.58
Others 0.13 0.20 0.58 1.72 0.13 0.01 0.12 0.76 1.68 2.18

*GJ : Gangjin bay, GS: Gomso bay, DC:, Daecheoncheon estuary, DA: Doam bay, MU: Muuido.
SC: Seocheon tidal flat, UB: Ubudo, JB: Jangbongdo, JD: Jeungdo, HU: Hauido.
°Others : Raptors, Spoonbills, Cormorants

Table 5. Analysis of similarity index (Ro) by region using the sum of the max waterbird counts observed at the 10 coastal
wetlands in south-west coasts

Site GJ GS DC DA MU SC UB B ID HU
GJ - 1.43 1.26 0.63 1.52 1.38 1.45 1.45 1.39 0.68
GS - 0.50 1.05 0.42 0.53 0.78 0.76 0.33 1.29
DC - 0.92 0.73 0.77 1.03 0.63 0.45 1.11
DA - 1.19 1.05 1.23 1.27 1.04 0.63
MU - 0.40 0.58 0.82 0.52 1.46
SC - 0.57 0.93 0.64 1.24
UB - 0.96 0.83 1.38
B - 0.71 1.36
ID - 1.30
HU -

*GJ : Gangjin bay, GS: Gomso bay, DC:, Daecheoncheon estuary, DA: Doam bay, MU: Muuido.
SC: Seocheon tidal flat, UB: Ubudo, JB: Jangbongdo, JD: Jeungdo, HU: Hauido.

25 +

Dissimilarity
=
[%2]

0.50 ‘ 0.50
0.5

Oﬁf%l

G. MU sC 1B DC G5 1D

Fig. 4. Similarity index cluster analysis results of 10 coastal wetlands of the south-west coasts using the sum of max counts. In
Group 1, there are reservoirs, paddies and salt fields, in which dabbling ducks and diving ducks are dominant. In Group 2, there
are vast tidal flats in which shorebirds are dominant. In Group 3, there are vast tidal flats as well as a large port, in which
seagulls are dominant(GJ : Gangjin bay, GS: Gomso bay, DC;, Daecheoncheon estuary, DA: Doam bay, MU: Muuido. SC:
Seocheon tidal flat, UB: Ubudo, JB: Jangbongdo, JD: Jeungdo, HU: Hauido).
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