2B AAEEHE] R 21(3) © 197~206, 2007
Kor. J. Env. Eco. 21(3) : 197~206. 2007

Hatg e dAekgX|o =2fsie ==/ ESA|

g2, Zlol* . Mas?. f438F . Zefsh - o|at4d . Wyt &S

A Study on the Use of Wintering Habitats of Water
Birds Arriving at Coastal Wetlands in Jeollanam
Province, Korea™
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ABSTRACT

This study was conducted to survey the population of water birds wintering at the seven coastal
wetlands of Jeollanam province including Suncheon Bay and Yeongsan Lake, from 2000 through
2003. The 90 species and 857,570 individuals in total were sighted at the seven survey sites. We
classified the wintering water birds into seventeen groups of taxa based on the similar ecological
attributes, among which, eight groups were found to inhabit the water surface or riparian areas.
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Classified groups that showed higher rate of using bay areas than that of lake areas were in the
order of waders, gulls and swans. On the other hand, the groups that showed higher rate of using
lake areas than that of using bay areas were revealed in the order of dabbling ducks, grebes and
geese. In conclusion, there was a difference in the pattern between the two classified groups. As
a result of the UPGMA cluster analysis using CCs (Serensen's index of similarity and Ro (Horn's
index of community overlap), the results showed that Suncheon Bay had the most unique species
formation out of the seven areas. Bay and lake areas were different from each other in the for-
mation of species and individuals. As a result of combining the index rank according to the max-
imum aggregate count, the Suncheon Bay is ranked the highest in importance of the habitats for
water birds, followed by the order of Boseong-Deukryang Bay, Gangjin Bay, Gocehongam Lake,
Geumho Lake, Yeomam Lake, and Yeongsan Lake. Considered overall, the importance of the bay
areas was relatively higher than that of reclaimed lake areas.

KEY WORDS : BAY, RECLAIMED LAKE, RATE OF USE

ME o2 2HY $AAS 5L H7)e719 g DL
72 go|z Mt SR RIA Yk AYA Gt

427 By ohlet iy e 2L A AN & FHAE ATTHIZIA, 2000)
Yol A HAYAE HESET, 2 ALAGNA MY R wRh £ AT 2000958 2003671 Hetet
F4 5o chept A5 S Sk BEPUE AgFe] kol AXekE AR SHTS HE T A
U orere 54, B0 ARAN S Ad S o 4% YABE MEW A4 o] meft] UF
& HAAE 2ze) AR B FANT olguT  SHE SRR UStel S, U5A) 0188, Ay

(del Hoyo et al., 1992). Zb At v, 2| F24-E Friste] 4R
St 451F9 28U 7)1EEH glon £ At 712 E 2 E8studt & d7E skt

(Austin, 1948; ¥He, 1993; 91 5, 1995;

Won, 1996; |94l 5, 2000; AAE &, 2005), &

g ATt 7159 1552 A 2JstH ditol& 436%0] ZAXS H L

ZISE U=, o] F 176F°] 2Foln A 7|1& F9

40.4%0] FH, AYHO2 A7t @ FEel op 1 BAKIS

70%UN = B3, ghao] 279 Hl&o] #2 A B oo harx| el & Aat

2 AlHejote} gk F 1 SR oA MAsla 3 & 1 THYE, 235, 99D, L yyrd

22 0153 A Fwaders) o 535 AR, L yopgoo g @TAGL BF R WNE

7o dEA2A F835 2 Fo|7] 2ot E3| A3 o] siekn} Mt gro] At wj o] ol = 71

Qb Atafietel] W2 HA R e} A, S, =, ApA| 353 oksx|o| st

TE SEFAA FH B AN 2N FEVFE 2uqe 3 U R T AL AR 5

Awsh 5.0 50 W AU S B3 AL F 3 2ol Ay Sol glol 4R sl ol BT

5t U 2| = g etel] £ Z3HE o &N ST AL A SE= AHA A S S5ty Qi

o

1996: A1, 1999). £ Arajetel BAUW, & pon ww nAREE vES 34 MG YRR
g, 530 §-& obA7HA] Sk Fol HE QA got At ol o)s) Qe oz A HH B0 S &
HHQA 9] P E 7HA8LA Qe Aol o] gt 2|3k QJth(Figure 1).

shrob A AFEEE 22 Helee 53 47

22 Asjel oo A0l B2 UES HATRR A 5 x i
3] o] Xg o| g3 2FA Fa3 Hol B Y A4
2 AF =k (Krull, 1970; Treweek and Benstead, 2000 E 2003W7IA] 259 €%7] = WA

1997; Reise, 1985). S3 th® 73] oJs) A9l 29} 5ol glol A2 Alvlel w Az} 2has 4
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X efo] AN 2ERE e ZARIIT, B 482
2A710ke) A7} lo.m2 XA Ro) Gol Bek ZAE
AeA Ado] =g 7hR of AYE o] 83t 2RFE
ZAETE Al 2AF Sl WA AL o o] uh
g} oha zjo|v) glon, BA-Eakht 43] &-Adnt 7-
Aut 63], GAtE, AUE Fo5, AHYIT = 10359
24 AAERL, AloP} W Bato] gola A
og o AAste] U FALE FHHLE FE5)
of A oo XA TEEHE 2FE V&S AHx
AP (point census)S o] &3ttt WU (Field
scope, Swarovski, X20~60)°] A& M x|3}o
BEAYL, bk QAL o5 52 ZHE 41
(Nikon, X7~10)& o] &3}¢ct, & A M= BF
FE EZES 220 QAR siglen, 25 2
o g0 Howard and Moore(1998)2} Clements
(1991) 0]l WL, o] ¢4l 5(2000)& 2tk gct. A
258 H&ES £2HF9 F48E Harrison(1983),
Hayman et a/,(1986), ¥ 2(1993) Fof wet &
7 R $229 FAl ¥ Howes and
Bakewell(1989)& A3}t MR BT o] 2HO
3121 4(2001; 2005)7} 73 5(2005) ] &Jske] F+
st

ZAE ARE A9E, A= ZAL 7t Aolst
o2 Zhdxy, A9y HnPAF golsie] 4
Ag R o|gstg o, ZtF A4 T4= EXCEL =
2IYE ARt ENFHHTE BAEA o B3 AR
= 7ar(1999), ©]7]4(2000) £ zustgon =
theFA 7 A X9 Brower et al. (1990)& &1
st | o] 85t 2| H 9 F oS HUst
qor, 2+ e A gho] 7MY 22 AL 1+=9E

ot Aed 8 AT g A AR
2 A5 192 Ao 2 A9 <« FAE
sto A7 HETE 2 YR o] N9 F8&
A& Hrteknt. A9 FAR AG(CCs, Ro)E T
3t UPGMA(Unweighted Pair Group Method with
Arithmetic mean) T3&4(Cluster analysis)S
MVSP(version. 3.0la) Z2I1H& &3}t

Ao o] 8H Al oh31} 2,

A% (Dom,) =ni/N*100(%) (ni: E3F2] 744
2, N: AA 9 AA4)

ZUYE(H) = -2 (0i/N)In(ni/N) (ni: Z} $2
WAL, N F WA )

F3HE(Da) =(s—1)/In(N) (s: 2H AA F =,
N IEE Z WA

245 %(Hp) =10"™Y/(s-1) (H': index of
Shannon diversity, s :Z&% £ $)

HMERL(F)  =[1-(Zn)/fPIX[/(f-1)]  (Fi:
index of fluctuation, ni: 13)Q] 7JA|4, f: 2B
P @3S F 2 B

FALZEA|(CCOS) = 2C/81+82 (C: + A9 %
2281 9 S2: AY 1, 29 £5)

SAHE A (Ro) = (H'4-H'3)/H'4-H'5)

H'3 =

[Mn (V) = Y, (@i +yi)ln (zi + i )]/N (N:D)

A 23 el 4 A & NS W, a0 1T U
& F AR, yit 280G W) FE AR
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[Mn (V) = 33 wiln (zi) — D] yiln (yi)]/N

H'5 = (NIH'1+N2H'2)/N (N1: 189 & 7H
4=, N2: 23ee] A%,
H'1: 13¢o H', H'2: 23¢9 H)

A A1 2] 0] 8-E(Hi) =(Pi>(Zl Pi)—1X100(Pi: i&
i=1
Foo Fa Wk, 1L AR 2ARAY )

(Alisauskas et al,, 19884 3-&)
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HE PERE TPt BHE R FE F 90F0)
™, 857,5507H A fth(Appendix 1). o]&& thA] &
ARSE e A EAE 7IX = EREEHE R 2 )
F 1710 E5to] BEE 0]7]14d(2000) 9 25t
ABQt A H o] 9 187 BFFo] TatE o] BEgo
UolA = Asfietat 2 ztol & Wbl A] ket A4
off QloiA= 2237t 830,950 70 A 2 UEhd ), o]
7144(2000)2] AT 612,8494 2 H RAFx] o]
22|79 MAg= goktt ol diE 5EHE ol
2= 7o ot AfolQl Ao g worEnh Rz
H9 opu|} 15 570A, =wote|zt 55 7794A (%A
£=0.1%), 7tut-9-2| 2} 12 75704, W23 108 602
AA(SHE=0.1%), ATt 15 474, A3} 15
15704, 28] 22% 830,950 704 (LA £=96.9%),
2|k} o= & 173 9270, F5u| 1 32 1557
A, FE71% 2% 1,787THA(LHE=0.2%), EHA
B 7F 11,623 HE=1.4%), =27 14%
6,4727H (- ==0.8%), Zuli7|3} 6% 4,99170A]
$HE=0.6%)522 Ueigtt 23 dgdl=
25 204 IURE 2% 75TA(SHE=0,1%), 7]
Y717 4F 27,861 A(+H==3.3%), AL
Fe 9% 7183, 32970 A (A E=91.3%), A F
= 7% 19,0037 (£ E=2.2%) 50| HtHAppendix

. 1778 BEHF FolA $F7E ¢S 77T
13F} o} sRlo A £2 AA)ete 270 8
FE= 87 259 F 9 EFdol didt 2 1o =
NEFE B A7 (Waders)7F 713 4= woto
W, A= HA 22 7 (Dabbling ducks)7} 7H3+
Wetth(Table 1). iAol QloA =HA 2] F7T 9
S8 B2 AL tifte 2L o] R0 dF3he 7ML
Zjof} 7]1Q1g Ao tHF-AH 1} 13, 1994; 783t
ZAbg 1996),

2, #8X| 0|EE

2 ZAA Gl A BEE $2 279 =HotaE,
Hes IUF 7 F, sudeE R, Fdeded
5, 287, 4717, 78R RE L&t w34
A9 7z ERE 95X olgu&e et
(Figure 2), Bt |9 o] &3} vl go] 2 HRZLS
L857(92.5%), 27| 7(67.2%), LF(66.3%) K
on, 3 X HE o] 8ot ¥ g & BELS &
WAL F(98.7%), w=HolE|{(90.1%), 7|EtxH
(90.0%), 71H715(75.7%), A28 F(61.4%) %
ot ARH O R g eer|FE Ae Uz RRFES
T SR Y o] 8ot ERTY ¥l A g

Table 1. The number of species and individuals by the species group at each areas

& Suncheon g:lsli(r);fné Gangjin Gocheonam Geumho Yeongam Yeongsan Slfl’?al: f
Bay Bay Lake Lake Lake Lake

group Bay Counts

N. 87 1 2 3 4 3 2 2 5

Grebes 1’ 7 21 49 195 79 204 224 779

Herons N. S 4 3 3 7 3 6 4 10
N. L 235 26 41 61 80 135 24 602

N. S 2 1 1 1 1 2 1 2

Swans N. 1 27 4 471 16 5 168 66 757

N. S. 3 2 3 3 3 4 3 4

Geese

N. L. 4,129 779 1,876 5,894 808 13,261 1,114 27,861

Dabbling N. S. 5 8 7 9 9 9 9 9
ducks N. L 4,301 2,901 2,694 205,673 61,077 355,420 151,263 783,329

Diving N. S 5 5 5 7 7 7 7 7
ducks N. L. 3,338 3,282 712 990 4,641 4,845 1,195 19,003

Waders N. S 12 5 8 7 - 6 1 21
N. I 15,971 598 170 1,339 - 16 1 18,095

Gulls N. S 6 5 3 4 4 4 4 6
N. 1 2,934 384 34 127 148 591 773 4,991

Others N. S 7 6 3 15 9 13 9 26
N. 1 161 44 9 132 84 834 869 2,133

* N. S.: No. of species, N. I.: No. of individuals
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Figure 2. Relative ratio of the habitats use of
classified nine group on the survey
areas(based on sum of peak count)

Ao g Yetth Tk (HE F2 o] &3t RS
AR oA F2 gol& FHA stz £2FOIM(2 Y
B3} A<4:3] 1995; Treweek and Benstead, 1997),
53 SR ey, 1Y 3L 3w AT 59
Mol x| FAISH= WEN Tegillarca granosa)Xy A2
UH(Scapharca subcrenata)®] FHE F2 FA)312
2 Aol Q&= AYE AzstHchHAT F,
2005). &]7187] 59 718717 7P e e 51 22
UG FE AR 2HE FAANA FE Y
& A8 A YoM = FAS FstRR T
A9e Azstdeh(Fa gt 24k, 1996; 714,
2000; BT, 2002), =HoteI et g 22T o
Al eAlo] 22 A Y9E HEsRE(del Hoyo et al.,
1992) 542 9g ATBE AL et Aokl
714, 2000) B A|BtEofjAl o] Aot AR S THE =

22HUFA}, 2005), T 3 3 9 A3t 34 2o
o] gHgolut Ape] glof ol et HEad A4 8Pe

£ AT HEeto|Lt The]ute] Sy wjojHo
g Aoz Ara

3. Z X|9 ¥ RAE Hlw

T8 A QoM TEE FEFY ol AT FAHEA]
$(CCs) 2t e T3 A (FE 21 adeY &
A HANGAS)E 0] 88 FAEA(Ro)E H] s}
%tHAppendix 1), B4 CCsE 0]-&3F UPGMA 3
EHol 4 FE2jtetA el(Buclidian distance) 0.5
FEolA 27 2F, 0.455F00A 37 1F, 0.45:%
oA 57 1ECE TEEQTHTable 2, Figure 3).
ZARA AR 77 AY F 7P £E53 Fo FAE 7HA

o T
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Figure 3. Similarity relationship(by CCs) by
cluster analysis among 7 sites on the
coastal wetlands at Jeollanam
province, 2000~2003. The data were
obtained by sum of peak counts of
each species in waterbirds

Table 2. Community similarity index (CCs) by the number of waterbird species on survey sites at coastal

wetlands on the Jeollanam province

Suncheon Boseong- Gangjin Yeongsan Yeongam Gocheonam
CCs Bay DeukryanggBay Bf}jl Lal%e Lakge Geumho Lake Lake
Suncheon Bay - 0.63 0.57 0.56 0.57 0.60 0.61
Boseong- 0.63 - 0.71 0.70 0.64 0.74 0.66
Deukryang Bay
Gangjin Bay 0.57 0.71 - 0.71 0.65 0.72 0.65
Yeongsan Lake 0.56 0.70 0.71 - 0.80 0.84 0.70
Yeongam Lake 0.57 0.64 0.65 0.80 - 0.76 0.71
Geumho Lake 0.60 0.74 0.72 0.84 0.76 - 0.71
Gocheonam 0.61 0.66 0.65 0.70 0.71 0.71 -
Lake

Note: CCs means Sgrensen's index of similarity
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Table 3. Community similarity index (Ro) by the number of waterbird species with the individuals on
survey sites at coastal wetlands on the Jeollanam province

Ro Suncheon Boseong- Gangjin Yeongsan  Yeongam Geumho Gocheonam
Bay Deukryang Bay Bay Lake Lake Lake Lake
Suncheon Bay - 0.54 0.60 0.21 0.21 0.25 0.21
Boseong-
Deukryang Bay 0.54 - 0.64 0.42 0.42 0.45 0.29
Gangjin Bay 0.60 0.64 - 0.47 0.45 0.52 0.34
Yeongsan Lake 0.21 0.42 0.47 - 0.93 0.95 0.90
Yeongam Lake 0.21 0.42 0.45 0.93 - 0.92 0.94
Geumho Lake 0.25 0.45 0.52 0.95 0.92 -
Gocheonam Lake 0.21 0.29 0.34 0.90 0.94 0.86 -

Note: RFo means Horn's index by Brower et al (1990)

Gocheonam tLake

| Yeongam Lake

Geumho Lake

Al

| Yecngsan Lake
1
[

—'—'— Suncheon Bay
°

13 138 ' ars [XY 228
Euclidean

Gangjin Bay

Boseong-Daukryang Bay

Figure 4. Similarity relationship(by Ro) by
cluster analysis among 7 sites on
the coastal wetlands at Jeollanam
province, 2000~2003. The data
were obtained by sum of peak
counts of each species in
waterbirds

£ AY9L2 &M% A Ygolglen, A T (HH} T4
299 F Y IFo R T 4 St} EE RoE
ol &3 FAEAE L FEHAAL 0.85FfA 2
N 2F, 0.65Fo)A 37 1§, 0.45FAA 470 1
&, 0.2 57 2522 TRE S S (Table 3,
Figure 4), CCsE o] &3t UPGMA w3 &4] 1} vk}
A2 g Ada 34 A9 A F e 1FeR
Bt Foll gt FAMEA(CCs) S F R A5
of] &gt FALE A= (Ro)7F 22t -E |t A g 0,45
o 0.6 pFol A FUSHA AXE AR E o, Hepd
Zafete] =27 M= 4T 14 X9, BY-5
ke e ) A, 2ol GiEE v 2 7HE
s g9 3A 7 1 FLE FEHY. &3],
3 ANAE Tl g FAFE R =%l Rooll &Jstd
A AA G} seAHe £ IFOR FEEE YA

< B3t 0]1714(2000)& A el Yx|ot= THE 3
8 42 §4H90] e SUT ABo R AFstaL,
2 JFNME HH S Y2 22 IFLE R
o Afslka} A1 AaHE ehls o2 ehret
oleie Rele el #2549 2ze) Ho| 3
Aol Y3He 4] 5o) BAL e, 1 AL 7
34 % FAAZ o183y WEe ez BeEy
(del Hoyo et al, 1992).

4. X[He| 29 ¥}

2000 0] 4] 2003W7}R] 77 A Qof st A} zb
BEE RO E HAHRSFY T4, Ao YTt
tF YA (H), FREA(Da), Fo5EA(Hp),
HE A (F)E £4510(Table 4), ZF | o] WE F
84& H7hs Aut AR Y2 ME F8E &
Ut b o2 BA-SEE R 4GS, 535
T, AYE, qAE o8 ATV A =S
A A o2 gxlo] T2 Qo vl AhH e g &
2 Z 855 YEY ItH(Table 5). B 2| Yo] F240]
2 AL SHUE v 23 Aok skt Sl gle
Ago| gon, ARFERE e ¥ f71EH
2 UEtE 71AA R o] 8ot B {FE R
¥t daF Hold AR HFFE] FHHA A
At g whEolR7] ot FEL %3],
1995). A3lite] A= w37} s, 7He3, 27 8t
T 59 AYo| Fa3 NHog Hrixof(o]7]4,
2000), & A7 A @ A Go| FaAo] grh=
Ao} fARSE dakE vehlch Asigte] ¢ a7st
T, A Y3 52 o Fo) g glen, Tk
7 st @A 7HEE A8 U Aok, wetA of
A& st o] 93914 92 Aebd e ARG T
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Table 4. Comparison of various indices among seven sites on the coastal wetlands at Jeollanam province,
computed by data of sum of peak counts and number of legally protected species during

2000~2003

Sites No. of Legally H Da Hp Fi

protected species
Suncheon Bay 13 232 4.25 4,68 0.28
Boseong Deukryang Bay 7 2.38 4.00 6.62 0.42
Gangjin Bay 5 2.35 4.02 6.31 0.59
Gocheonam Lake 15 0.88 4.56 0.12 0.72
Geumho Lake 10 1.39 3.42 0.61 0.82
Yeongam Lake 14 0.93 4.05 0.14 0.91
Yeongsan Lake 9 1.10 3.26 0.30 0.84

Table 5. Scores and Ranks of the indices at seven sites on the coastal wetlands at Jeollanam province,
computed by data of sum of peak counts and number of legally protected species during

2000~2003
Sites No. of Legall.y H Da Hp Fi Score  Total rank
protected species
Suncheon Bay 3 3 2 4 1 13 1
Boseong Deukryang Bay 6 1 5 1 2 15 2
Gangjin Bay 7 2 4 2 3 18 3
Gocheonam Lake 1 7 1 7 4 20 4
Geumho Lake 4 4 6 3 6 23 5
Yeongam Lake 2 6 3 6 7 24 6
Yeongsan Lake 5 5 7 5 5 27 7
Aol gt & R 27t Basirh & AFHAAA A, 95%,
ool AT, g, BA-S9e AL ¢t 374 (2005) &2 3LA], H2005-143,
2006 1Y€ FAEAZ A o] Ade] B35 9 Tha) 1Y, FEA, 01 7§1998) =0l EY(Hydrophasianus
7} o]2olA I glot ZU o] gFE Y5 X ¢ A chirurgus)¥k 2122 W\ 7} 2| (Lanius schach)2] 3 .

SR8} 2) 2(1): 7779,
A 2(1993) A=) 28 WAL, AL, 4472,
A, SHTEH1994) H T 5T A5 2ERE A
7. SRR 2] (1): 95-108,
0]714(2000) SF=e] Aokl Tashs =250 Alde}
2035 AA% W% Asjeta ohah A= g ouZ,
o= o] 941, e3], B2 (2000) ok YMEZ T A LG
T G
A2, AL, 320%

oL A 5, 2005) HAA-S8T] HL, of
H YARIAEY glona HHARIHGea A3
o] Al3] Fasir},

-0

bl

&3]g, 24eE8(1996) 712 2] Anas formosa®] 45| i
2 LF | ofA o] BHERof B3t A T 7o HUH2002) AREAS L 2 &7Hs8 A A 5
A 8(1): 33-41, AL 22 J%T HE vol- 221%

AAA, o] FE, 1, Az, o]A12(2005) FH2n] 7|2 HG=, A521(1995) FHold ko] == HEF
Ak F(Turdidae) 150l BT, 2 F783] &4 off W3 FE-AetR T Pox| o] ANL FAloF -
shety 227, 37-38%, S22 73}8)A] 2(1): 5778,

AU, ofFtse, Wl 27|, 0]2%, & GE(2005) ZrzTto] ¥ LT AH2005) AlBHE AEUIEY T FFEuek o
Sk 257 20 W3 A7 FFRR YN T 264,

19(3): 305-311. TAE1999) s o] A, WA ol AE, thAAL, A,

FolENEFAN1996) T2 212 A A FAL, 3165, 135,

344 (2001) HA7|HEH5 BE Tl SAAHAL o 7 5(2005) BEH7) oRYF-AE 2R Mg, 247F,
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Appendix 1. Sum of peak counts of waterbirds by each areas at coastal wetlands on the Jeollanam
province of Korea

Boseong- .. um of
No. Scientific name Surg:;;eon Deukryang Gz];ni]lm Goc{l:l(():am Gil:kn:() Y?:kg?m Yeﬁ:f:an Peak Dom.
Bay Counts
1 Gavia stellata 3 2 5 <0.5
2 Tachybaptus ruficollis 7 8 39 18 18 48 30 168 <05
3 Podiceps grisegena 2 2 <0.5
4 Podiceps cristatus 13 8 170 58 156 194 599 <05
5 Podiceps auritus 6 6 <0.5
6  Podiceps nigricollis 1 3 4 <05
7 Phalacrocorax capillatus 12 56 7 75 <0.5
8 Ardea cinerea 71 15 8 21 17 19 9 160 <0.5
9 Ardea purpurea 1 1 <0.5
10 Egretta alba modesta 69 1 8 15 24 58 11 186 <05
11 Egretta intermedia 1 4 5 <0.5
12 Egretta garzetta % 10 25 9 39 52 0 229 3
13 Egretta europhotes 11 11 <05
14 Egretia sacra 1 1 <0.5
15 Bubulcus ibis 1 1 <05
16  Butorides striatus 1 1 <0.5
17 Nycticorax nycticorax 3 1 3 7 <05
18 Ciconia boyciana 1 3 4 <0.5
19  Platalea leucorodia 15 15 <0.5
20 Cygnus cygnus 15 4 471 16 5 162 66 739 <0.5
21 Cygnus columbianus 12 6 18 <0.5
22 Anser fabalis 30 26 271 1,500 500 8,500 164 10,991 1.28
23 Anser albifrons 999 35 2,684 305 4746 800 9,569 1.12
24 Anser caerulescens 1 1 <05
25 Tadorna tadorna 3,100 753 1,570 1,710 3 14 150 7,300 0.35
26 Anas penelope 327 13 1,785 575 210 89 2,999 <0.5
27 Anas falcata 39 180 23 360 130 70 802 <0.5
28 Anas sirepera 3 230 90 300 35 76 734 <05
29 Anas formosa 150,000 34500 280,000 90,000 554,500  64.66
30 Anas crecca 540 45 27 310 520 8,330 332 10348 121
31 Anas platyrhynchos 1,627 1,662 1,325 49,600 21,323 61,036 45500 182,073 2123
32 Anas poecilorhyncha 1,120 410 700 3,300 3,332 4957 15,000 28,819 336
33 Anasacuta 1,011 183 95 525 147 720 181 2,862 <0.5
34 dnas clypeata 5 110 40 20 2 15 192 <0.5
35 Aythyaferina 615 808 250 363 839 524 675 4,074 048
36 Aythva fuligula 1,890 75 341 480 2,276 1,001 170 6,233 0.73
37 dythya marila 742 2,060 37 150 3,000 100 6,089 0.71
38  Bucephala clangula 287 48 85 23 5 222 670 <05
39 Mergus albellus 3 8 2 20 <0.5
40 Mergus serrator 3 23 10 750 4 2 792 <05
41 Mergus merganser 88 52 50 8 600 303 24 1,125 <05
42 Pandion haligetus 1 1 2 <05
43 Milvus migrans 2 2 <0.5
44 Haliaeetus albicilla 2 2 <0.5
45 Aegypius monachus 11 11 <0.5
46  Circus cyaneus 1 11 2 6 2 2 <0.5
47 Circus melanoleucus 1 1 2 <0.5
48  Circus spilonotus 2 1 3 <0.5
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Appendix 1. (Continued)
- Suncheon Boscong- Gangjin  Gocheonam Geumho Yeongam  Yeongsan Sum of
No. Scientific name Bay Deukryang Bay Lake Lake Lake Lake Peak  Dom.
Bay Counts
49 Accipiter soloensis 2 2 <05
50 Accipiter gularis | 1 <05
SU Adccipiter nisus 1 1 <0.5
52 Buteo buteo 1 2 2 3 2 2 1 13 <0.5
53 Buteo lagopus 1 1 2 <0.5
54  Aquila heliaca 2 2 4 <0.5
55 Aquila chrysaetos 1 1 <0.5
56  Falco tinnunculus 2 2 1 1 3 5 4 18 <05
51 Falco columbarius 1 1 2 <0.5
58  Falco peregrinus 2 1 1 4 <0.5
59 Grus grus 2 2 <05
60 Grus monacha 151 151 <0.5
61 Grus vipio 2 2 <05
62 Gallimda chloropus 16 1 10 1 28 <0.5
63 Fulica atra 34 6 67 7 730 850 1,759 0.21
64 Haematopus ostralegus 2 2 <05
65 Vanellus vanellus 1 1 <05
66 Vanellus cinereus 14 14 <0.5
67 Phwialis squatarola 63 386 449 <0.5
68 Charadrius placidus 4 4 <0.5
69 Charadrius dubius 3 3 <0.5
70 Charadrius alexandrinus 11,000 37 23 90 11,150 1.30
71 Limosa lapponica 4 4 <0.5
72 Numenius phaeopus 11 9 20 <05
T3 Numenius arquata 450 3 7 120 580 <05
74 Numenius madagascariensis 50 50 <0.5
75 Tringa erythropus 4 4 <0.5
76  Tringa totanus 2 2 <0.5
71 Tringa nebularia 36 30 8 74 <0.5
78  Tringa ochropus 1 1 1 3 <0.5
19 Tringa glareola 2 2 <05
80 Xenus cinereus 8 8 <05
81 Actitis hypoleucos 5 | I 7 <0.5
82 Gallinago gallinago 9 2 11 <0.5
83 Calidris ruficollis 450 450 <0.5
84  Calidris alpina 4,330 107 120 700 5257 0.61
85 Larus crassirostris 921 35 13 45 14 30 112 1,170 <0.5
86 Larus canus 52 14 15 5 21 25 132 <05
87 Larus argentatus 115 20 17 39 122 250 216 79 <0.5
88 Larus schistisagus 1 1 <0.5
89 Larus ridibundus 1,540 297 4 28 7 290 420 2,586 <0.5
90 Larus saundersi 305 18 323 <0.5
No. of Species 45 37 36 57 39 53 40 90
No. of Individuals 31,103 8,039 6,036 214427 66,922 375474 155529 857,550
H 23 238 235 0.88 1.39 0.93 1.10 1.27
Da 425 4.00 402 456 34 4.05 326 6.51
Hp 4.68 6.62 6.31 0.12 0.61 0.14 0.30 0.20




