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Wintering Habitat Use of White-naped Cranes Grus vipioin Han
River Estuary, Korea'

Tae-Han szg2 - Seung-Hwa Yoo’ - Hwa Jung Kim® - Ki-Sup Lee”
2 o

200613 5€ 2008'A7kx] HE7I(108~3U) 5 Wshtol] Eefishe AT A4A o] §dRE 2B
HEANATE Ft 106.671A(SD=27)7F WA om, 200849 1920 Hef 140A43)7F BRI AER0E 57
Ak WL E o] olg3i o, YF7) Ft 5ANL} ALY o] §-gof Fo3t HolE BolX| Y rHMann-Whitney
test. p=04). A7IE o]8-&2 HF27e FHAY ol8-&o] FUYoH, FFIloe AU ol8-go] wYrt
(Mann-Whitney test. €§27]: p<0.01, YEF7]: p<0.01). BFF7|0l= 532 AL 01§-gof Ho|7} gilet
FEAE W, BT, 03, Adisg BF olgslglen], FEHY o]§-go] Utk 7 BHARL 0|88 YER
712k E710] F2J3t Aolg B P rhKruskal-wallis test. p<0.05). AH-E Lo F ~=4ke] 27 ojgatgon, 7xE
i~ A ARREe] o]8-go] &tk 2 F7hE o]4ge A7IER S0 Hol7h Yrh(Kruskal-wallis
test. p<0.01).

FR0: #SI| MAX| 0188, X, A

ABSTRACT

This study was conducted to investigate the habitat use of White-naped Cranes Grus vipio in Han river estuary
during the wintering period from 2006 to 2008 (October ~March). The average numbers of wintering
White-naped Cranes were 106.6+21.7(Mean=SD) individuals, and the highest number of 140 individuals were
recorded in the early January, 2008. The wintering habitat use of White-naped Cranes between rice field and
mudflat was not significantly different (Mann-Whitney test. p=0.40) during the wintering period. However,
White-naped Cranes spent more time on the rice field in the early winter (p<0.01), and on the mudflat in the
late winter(p<0.01). There was not a difference of the habitat use rate on middle winter. White-naped cranes
used four different sites of rice field: Hongdopyoung, Pyoungdong, Thwadong and Janghang rice fields. Among
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them, Hongdopyoung was the main foraging site. There was significant differences of habitat use ratio in the
early and mid winter ((Kruskal-wallis test. p<0.01). White-naped Cranes used mudflat area from Gimpo
Daegyo to Nusanri of Han river estuary. Especially, they preferred four sites from Gimpo Daegyo to Ilsan
Daegyo more than the other sites. Habitat use rate of mud flats were significantly different among each site
during the wintering period (Kruskal-wallis test. p<0.01)

KEY WORDS : WINTERING PERIOD, HABITAT USE RATE, RICE FIELD, MUD FLAT
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e 2GS A T Qe HEHe 7
AYed £u ﬂoﬂ Lifshs AE AL 38 454
olx %ﬁ‘} o]l S 2A2N Za3 A& 3k girh
8173 ‘_x_?l-4 o] At Yoy, B3] oA
74 }:1194' Shte AL BEAUDMZ)of igstaz
of selol Eefol BNSo] Y OR HAT FYL
3 4 Qe Won er al.,, 1993; Yoo and Kwon, 2004).

g3l efste 25 5 HFFU(Grus vipio)s
A AA AEATEL] 571 7,00070H] W2 =AHA dE
Y715 HE2o SRl 9l on(BirdLife International,
2001), ol X HAZIFE A 20352 AF=lo] 9ok
(Cultural Heritage Administration, 2003). 3F=9 371817
= AFFUY F8 =R dHA 9ov(Pae et al,
1995; Lee, 2000), |23t o] {2 348}19] A7) % mle
& WPy A&, Ahde] Yo 19750 A7 EE 250
%, i SkR AR kiR AR e, 2006
SARITA GO A AT Won, 1981; 1984; Cultural
Heritage Administration, 2003; Ministry of Environment
2006).

AFFuE 7] & H40] A $XE M5 (Fujita
et al, 1994), 34, T, FAV A 2FE 7 AGE
7 712K W YE AR o] &3t Hiroyoshi et al., 2004).
FolA HEshe AFFule AR FAART ohY
g A, §A, sFFAYE o]&3lthPae, 2000; Yoo,
2004). s FAHAY sHEAE0] FESE HjRA

IW(DMZ)EH AAA < ‘:‘Jﬁﬂﬁd | Hoj ehaAQl A%

Fujol 4% 9 F7A2 2 o259 ciKoo, 1984; Won,
1984, 1986). 18} 3 oH‘LX]@,{— AT A AL, FAA
3, 20l 5 A4 e a9 Yeiacls
WS Qlom B A& AfA|Elo] Al Eo] glo] A%
Ful7h Ao 2 olg T 4= Qi A4ix) WA o] 74
8Fal Sl Aot

7t shtoll wellshe Aol oigt d4Re 454
efob Ao Bt A-t7h AR O‘OLHKOO 1984; Koo
and Won, 1986; Yoon and Rho, 2007), |28 $7} 3htof
Tefahs sRfo] A A7 F 45 i@ﬂ"i A =
Buli A% 24} A 47 23R} & £ AFFu]
3 A At A9 §lis Aot Won er dl., 1986;
1993, Pae et al., 1995; 1996, Cultural Heritage Administration,
2000, 2001, Lee, 2000; Yoo and Kwon, 2007).
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WHH(Field scope, Nikon, x20~60)Z} #F9F7(Nikon,
7x10)2 o] 83k HE7E AFE0)Y = HS 1w
gsto] AF27]E 108~ 119714, Y5271= 12929
Fe7H, 45371 29 Fo5H 3971 skl
(Yoo, 2004). &% Al A YE57]0] B2g A
5o Fstgied, AR FEE 9] 98 AIHC g
A Fe=g AR ol 45H: AAEL FAoE mo}
T

3. SHEA

F2 AR B3 ALY 0] EE ZAA o)A
BRY YRR ANSEE 242 TlEstel 7 44
ol88& FaYUTE. A4 olg-Bol thet ¥ LE Mann-
Whithey U-test& ol 5}e] o[ §89] xjo]of gt )4
& WA $AAL, Y 770 o] 88 cheA

+ Kruskal-Wallis U-test& o]-8-3l¢] $-214 AA L 319
ok EARAS SPSS 12,0 2 IR ALEEIAT MER|
F(Fi), AN =+ Lee(2000)o1 4 A& ST A44]7]
ol 8-&, WEAy, WHENEE thFY A ol &3tk

@ A% 0| 8B (Hi)=(NiSi)( }_’j NiSi)-1x100
[E

(Ni :Zzke] ZARA H(i)ollA 2ASE Sl Sic A FEFE|
B AR /ZE ZAR AN 2AE S, 1AA] 2
AR Y )
(Alisauskas er al., 1988 ©j4] 28)

@ HEAHF)=[1-(Zm)PIx[A(F1)]
(Fi : index of fluctuation, ni 82} /jA|<y, /- TRRS,
P EESlSe F A1 )

@ B2 =(Observation frequency) = 0/O, (O FZH 2
AHd, Oe A 2 ML)

T

Goyang City

Figure 1. Survey area of the Han river(R1: Hondopyeoung, R2: Pyeoungdong, R3: Ihwadong, R4: Janghang rice
field, M1: Kimpo Taekyo M2: Janghang IC M3: Janghang IC - Kintex IC, M4: Isna Taekyo MS:
llsna Taekyo-Unyangdong, M6: Unyangdong, M7: Nusnari).
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WA =l RAIE] 018k MAXE PEA] UY
& FAAL AHCE FHR AT o) Adolgl
o AYC ¢ FEAE F2 PEA TR, AW
A AT FER2), 013HER3), AIC o WAl 57X
RHE o83t on, WAL YZHYuKE eite] 21

=
ol-gstgict. AR ATC ¢ UEA A RHF £
=0 249 & o]83Y tHFigure 1).

YEANNZL H 106.674H(SD=21.7, range 77~ 140,
r=10y0191.2.0d, 20079 29 12} 2APIA 743 22 77
A7t IEE AL, 20083 19 23 ALl 4] Ao 14070
7t TS QT Table 1).

2. M4 X oj8 g

7. HAo| 8

2006 1095 € 2008'd 3U7MR] UF7] H9 A ELn]
2} A W BRI 67.9744(SD=46.4, range 0~
248, n=134)0| ¢l o, WA = 0970]t). NoEE =
A Adel "Wyt BAAMAE 42 30.7/04(SD=27.8,
range 0~112, n=131)%} 38.17§3(SD=50.4, range 0~244,
r=133)01¢lo0, BV T = 742 0.871} 0.76.0.8 AAIR]
o] 8o Folgt XpojE Holx gkt Mann-Whitney test.
Z=-0.840, p=0.401, Figure 2).

AM7IE MR o] 488 Bl YER7|= SR A
30.1£19.7747(80.2%), Aol A8.3:11.3 70 A)(22.1%) =
F78A Y o] &Eo] w3t EFIIE BAHACIA 41.8+
3LIAA(54.4%), WHolA 35.3£34.97)3|(45.6%)0] gL
W, F5E7E XA 8.449.67471(9.9%), HdfA
79.5£74.6(90.1%) 2 Y5372 Z8E Hdel H A
T % olg-8o| F7IsteltKFigure 2). 532 Ado) o]
SE2 AR Y5279 FulollE S5t ZolE By

ot HEZIE G938 Aol HolA ¢rghrHMann-
Whitney test. YE27]: Z=5.028, p<0.01, Y5Z7]: Z=1479,
p=0.139, 9E3]: Z=-4.034, p<0.01).

Lt 547x o288y

YE7] B8 ol A= FRHRD, FER2), o
SER3), F=(R4) o]k (Figure 1). 37 W #
2 MAe= TEHRDOIA 10.9+14.87 H(Mean+SD) 2
74A} ggrom, FAYE T (0,592 &9tcHTable 2).

AP FAA] olEES €ERTole BE(36.3%)T %
W=(36.0%)2] o]§-Eo] UL FEFV= TEH43.1%),
57 e SEB0LIMT FH=(31.1%)9] o] 8-Eol
EScHFigure 3). AI71E Z H A o] LEL €529
F71o] Rl Aolg By ort EIIE ol 2jols
Koz okorch(Kruskal-Wallis test. YE27]: x*=11.686,

1w

0 Reefdd

Akdria

& & 8

Ho. of individualsfm ean)

S

Ealyvirter hdvirer LeEvirer Tod

Figure 2. Comparison of individuals (meantSE) during
wintering period.

Table 1. Number of individuals of White-naped Cranes during middle winter at Han river. 1-early month, 2-late

month.
Survey month Dec. Dec. Jan. Jan. Feb. Max. Mean
Year = T 1 2 1 2 1 count £SD
2006-2007 86 117 118 80 77 118 95.6+20.3
2007-2008 98 101 116 140 133 140 117.6+18.7
Mean 92 109 117 110 105 117 106.6+8.2
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Table 2. Comparison of various indices among rice field during wintering period.

Rice field’

R1 R2 R3 R4 Total
Sampled time(n) 131 131 131 131 131
MeantSD 10.9+14.5 7.3£10.9 5.6+9.2 6.9+12.4 30.7+£27.8
Range 0~60 0~65 0~357 0~65 0~112
gggzgg‘m 0.59 0.53 0.48 0.43 0.86
Fi 0.82 0.89 0.90 0.89 0.72

Rl Hondopyeoung, R2: Pyeoungdong, R3: Thwadong, R4: Janghang rice field

Ratio(%)

Early winler Mid-winter Late winter

Figure 3. Relative ratio of the rice field use of
white-naped Cranes during wintering period.(R1:
Hondopyeoung, R2: Pyeoungdong, R3:
Ihwadong, R4: Janghang rice field).

p<0.05. YEZ7): x*=23.950, p<0.01, BEF7]: x*=1.390,
p=0.708).

Ch, 244 o|88g

HE7] B A ol gL Y I ~R4kE(M1 ~MT)
FrEg BE ol g8l on(Figure 1), F71E Bt ¥F
s AHC~EACTIHMI)Y] o8 A7 B+
9.37§A(SD=14.8, range 0~90, n=110)2 713 E}om
YT E3 0.588 E9THTable 3).

7k b o] g-& A RE 40 R PR~ Yt
L FIHMI~M4A)E PEx7IRE 4407 ofgEg
o0 it ~ake] RZHMS ~M7)E E55713E o]
25l cKFigure 4).

257 B¢ A2 E~GANE FHMI ~M4)2] o
SEo| EUdon, ¥E527E AYIC~ALYAIC F7H
M3), E5%71 AFCHEIM2), 453710 1892
IC~ A4 F7HM4A) 9] of8-Eo] &SIt 2t Fd o]
288 Arj¥E g3t Fo|rb 9lgthKruskal-Wallis
test. Z7]: x=33.587, p<0.01, Z7]: x’=81.964, p<0.01, &=
7]: ¥*=22.216, p<0.01).

Table 3. Comparison of various indices among mud flat during wintering period.

Mud flat’
Ml M2 M3 M4 M5 M6 M7 Total
Sampled time(n) 110 110 110 110 110 110 110 133
Mean 1.945.7 854170 93:148 624157 0941 0.5£4.0 1.6£5.5 38.1450.4
Range 0~38 0~100 0~90 0~384 0~32 0~42 0~41 0~244
g:gigfg’“ 0.15 0.45 0.58 0.26 0.09 0.03 0.12 0.76
Fi 0.95 091 0.90 0.93 0.97 0.99 0.96 0.84

MI: Kimpo Taekyo, M2: Janghang IC , M3: Janghang IC-Kintex IC, M4: Ilsna Taekyo MS: Ilsna Taekyo-Unyangdong, M6: Unyaungdong, MT:

Nusnari
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H OMt BMZ SM3 TM4 BM5  EME  OM7

Ratio(%)

P - p—
Late winier

Mid-witer
Figure 4. Relative ratio of the mud flat use of white-
naped Cranes during wintering period.(M1:
Kimpo Taekyo, M2: Janghang IC, M3: Janghang
IC-Kintex IC, M4: llsna Taekyo MS: lisna

Taekyo-Unyangdong, M6: Unyaungdong, M7:
Nusnari).
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A& g8 A gloul(Pae ef al., 1995; Pae, 2000; Yoo,
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Y574 3 B0l rHCultural Heritage Administration,
2000; 2001). AFFul= ZHA 1970 S5t ol o]
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Kang et al., 2008). 9] 4£%L 7fAZo] S4-2 wha
Aojib7] Wi Boll(Rowcliffee ef al., 2004; Yoo et al., 2008),
AF 5710 dFole] HojA Y o] &g 3] HxH e
2 el A ol880] Ukete AR Azhych 4%
F7lol oI5 918 B vold e Ftol ol
g Aol olF F $BA solel Ham
(Woo, 1986; Cho and Won, 1990; Pae, 2000; Cho ef al.,
2003), HAIR 2 9] ol E A ES] SU(Kang ef al, 2008)2
B SR ol8-go] golXE Zor dodnh

AR oE AFRolE S ) e ohzt 9
S AN HhRE Tl HA T 4 Q] WEew
TS YA R o838k A oR AZE, A7) o}

o} S AR AR YT AANAX A B

do & alo

Hel ogte she Ao gk,
7} 57479 o] HL YEx7|9} F7)0l TEBRI),

HER2), °1F-5(R3)9) o] &u]&o] Folon] PR

o] FRY A FET, OB, WES BE o)g3)
L A0E Behe, G Qs dasks Y557 ol
Foll atelet Auntel Ael7} e eaclo ey
o Hush] 419 FERS £ olgsh] os 47w
ThPac, 2000). FGFERAS} 0| $FL UEZ7]0} F7]0]
B9k oleldh o8-8 YFERO] F HAAE 0§y



256 et - 4ok 4 - ol71A

A2 AN X 23(3) 2009

7] Hohes SR 0lA AU o5 uf o] ghxo|Aut

Fajaclo] g B FA FALRR o}§Ey] g

NERLE

Ao o] gFo] &2 F7HE FHCUIM2)~ Y4t
it *’fw{M‘l)?”Ol‘”C} o] P wRA = 7o)
A ERfue], DRI gl HEYRE F33} 5427}

AR oA HAYsH= WA adRtHEY oRRE o
X} A €l(reaction threshold distance)E 57] WE(Yoo er
al., 2007) ZH‘QOM AFAQL HA A FAE HE 4 o]
ol§-E0] w2 F0F wrlEch T3 oJAkRICe ZARAE
Sl YAt Walagieg &3l ZH%H’“ZH
A& FIs] o] FARRHZHE A7t 7rke
il ~ A Z(M1 ~M4)17e] o] &-§o] %ﬂ(?ae,
2000), YAFHIE B}F k] ol 4-Eo] W Ao Az
ok oA olgEo] 2 AHCUATM2)~ YA
FRMATLA FE2719 F7ole AFHCATM2,
M3)9] o]-§-80] 1 YEF7|E NE2IC~ Ui
T7HM4)9] o] 8Fo] Eth ojg} Z-& Aj7)d o &9
Zpol= YEE71ol AE L ~AFICAIMI, M2) 7¢
oA HAlEl= oj2Siet T Wl Frlo) oE
Az=2 B tiKang et al., 2008).

HERAPF)E FEHA HARY FAR7E A F o
A&HOZ o8 uff gho| ‘;&C’WEKLGC 2000), & A4
Bt FHA % o] 8B B2 AEAIM2~M4)2| Tt
HieE Bas gokon] HEASe T &) o) 4
3 2719] ARFo] A&H R MAAE o] gstA] Bl
& nigith. =4 Qo] YR8 Wslagle] viwa @
2 A= “—*‘01 B0 AR FZEAY u)
80] 2hg3r A Aoy of 2 FAXE 01F3] wR
of WEAF gtol & Ao warEch ey AdA
B 259 &Yo| AFE-e 3 EAQAKShin and
Yoon, 2005) HHQ¢lBrl= 1_““1’ o] ggkol 2 Aoy
Ak datdez e agle) ugd Argns 54
Aot AL BF Hax U 54 E o83k glont 5
A e gl ol bl A4jo] 1Furm 9}
= A2E ARHC

HuEs

Alisauskas, R.T., C.D. Ankney and E.E. Klaas(1988) Winter Diets
and Nutrition of Midcontinental Lesser Snow Geese. J. Wildl.
Manage. 52: 414-430.

BirdLife International(2001) Threatened birds of Asia : the
BirdLife International

Cho, S.R., and P.O. Won(1990) Wintering ecology of Hooded crane

Grus monacha Temminck in Korea. Institute of Ornithology,
Kyung Hee University. 3:1-22.

Cho, S.R.,, M.C. Park, B. J. Choi, H. Y. Kang(2003) Wintering
Behavior of Hooded Crane Grus monacha at Suncheon Bay.
Kor. J. Omni. 10(2): 97-101.

Cultural Heritage Administration(2000) Monitoring Avian Natural
Treasures Wintered at Major Wetlands in Korea. Seoul. 486pp.

Cultural Heritage Administration(2001) Monitoring Avian Natural
Treasures Wintered at Major Wetlands in Korea-1I. Seoul.
486pp.

Cultural Heritage Administration{2003) The white papers of
Natural Treasures. Seoul. 570pp.

Fujita, G., and J. Harris, A. Bold, N, Tveenmayadag, S.
Chuluunbatar(1994) Habitat preference of demoiselle and
White-naped cranes, Anthropoides virgo and Grus vipio,
breeding in Mongolia. The Future of Cranes and Wetlands.
93-96.

Han, S.W., SH. Yoo, H.S. Lee, K.S. Lee, WK. Paek and M.J.
Song(2003) A study on the wintering population of geese in
Choelwon. Korea. In: Proceedings of 2003 International
Anatidae Symposium in east Asia & Siberian Region. Hanseo
Univ., Seosan, Korea. pp. 95-101.

Hiroyoshi, H., J.P. Pietre, V. Krever, Vladimir Andronov, G. fujita,
K. Ozaki, O. Goroshko, M. Ueta, S. Smirensky and N.
Mita(2004) Using a Remote Technology in conservation:
Satellite Tracking White-naped Cranes in russia and Asia.
Conservation Biology 18(1):136-147.

Javier A. Alonso and J.C. Alonso(1993) Agr-Related Differences in
time burgets and parental care in wintering common cranes.
The Auk 110(1):78-88.

Kang, T.H., G.S. Park, K.S. Lee(2008) Monitoring report of

White-naped Cranes in Han-gang river estuary. In: Gumi
International Grane Workshop. Gumi, Korea. pp. 47-50.

Kang, T.H.,K.S. Lee, S.H. Yoo, LK. Kim, H.J. Cho, H.J. Kim, J.B.
Lee(2008) A study on the Community Characteristics of
Wintering Waterbirds in Hangang River, Korea. Kor. J. Orni.
15(1): 51-59.

Koo. T.H(1984) Wintering Ecology of White-naped Crane in
Korea. Theses Collection, Kyung Hee Universtiy, 13:509-514.

Koo, T.H., and P.O. Won(1986) Wintering habitat and conservation
of the White-naped crane, Grus vipio pallas, on the Han-river
estuary. Bull. Kor. Inst. Orni. 1(1): 53-56.

Lee K.S(2000) Current Status and Population Fluctuations of
Waterbirds on the West Coast of Korea. Ph.D. Thesis, Kyung
Hee University, 211pp.

Lee, SW, and J.C. Yo0o0(2003) Foraging Aspects of
Dunlins(Calidris alpina) in relation to the Preys on Yeochari
Tidal Flat in Ganghwa Island. Kor. J. Omi. 10(1): 1-16.



st meele AFERule) AR olg d3 257

Ministry of Environment(2004) Report of wintering birds cen-
sus(‘99 ~'04). seoul. 617pp.

Ministry of Environment(2006) Notification NO.2006-58.

Newton, 1.(1998) Population Limitation in Birds. Academic press.
London, UK, 597pp.

Pae, S.H., LY. Park, J.H. Kim, J.C. Yoo(1995) Habitat Use by
Wintering Waterbirds at Han River Estuary and Imjin River,
Korea. Kor. J. Orni. 2(1): 11-21.

Pae, S.H., K.r Frances, I.B. Lee, P.O. Won, J.C. Yoo(1996) Current
Status of Wintering Crance in Korea. Bull. Kor. Inst. Orni.
5(1):13-20.

Pae, S.H(2000) A study on habitat use of wintering cranes in DMZ
inKorea.-with carrying capacity and spatial distribution analy-
sis using GIS-Ph.D. Thesis, Kyung Hee University, 77pp.

Rowecliffe J.R., A.P. Richard and C. Carbone(2004) Foraging in-
equalities in large groups: quantifying depletion experienced
by individuals in Geese flocks. Journal of the Animal Ecology
73:97-108.

Shin, Y K and Yoon. K.§(2005) The Spatial Distribution of Water
Quality and Sediments Characteristics in the Han River
Estuary. Journal of the Korean Geomorphological Association
12(4): 13-23.

Won, P.O(1981) Illustrated flora& fauna of Korea Vol.25 Avifauna.
Ministry of Education. Seoul, 1,126pp.

Won, P.O(1984) Bird Treasures(Natural Monuments) in Korea.
Beomyangsa, Seoul, 144pp.

Won, P.0O(1986) The Present status and Conservation of the Cranes

Wintering(or Staging) in Korea with Special Reference to the
status of the White-naped Crane Grus vipio Pallas, Migration to
the Han-river Estuary. Report on the Wintering Ground of the
White-naped Crane on the Han-river Estuary. Kyunggido, pp.
37~66.

Won, P.O, HC. Woo, S.W. Kim, T.H. Koo, D.P. Lee and D.S.
Choe(1986) Bird population wintering on the Han river.
Institute of Ornithology, Kyung Hee University. 1:81-86.

Won, P.O,, LY. Park, E.Y. Kim and H.J Kim(1993) Survey of
Waterbirds on the Han River in Seoul 1989-1983. Institute of
Ornithology, Kyung Hee Universtiy, 4:83-94.

Yoo, S.H(2004) Some factors affecting the distribution of Grus ja-
ponensis and Grus vipio behavioral aspects of family groups.
M. Sc. Thesis, Kyung Hee University, 113pp.

Yoo, S.H., K.S. Lee, J.C. Y00(2007) Reaction to the Vehicle and
Trade-off Between Vehicular Interruption and Food Resources
of Cranes-Focused on the Wintering Cranes in Cheorwon
Basin, Korea- Kor. J. Env. Eco. 21(6):526-535.

Yoo, S.H.,1K. Kim, T.H. Kang, J.P. Yu, S.W. Lee, H.S. Lee(2008)
Wintering bird Community in Cheonsu Bay and the
Relationship with Food Resources. Kor. J. Env. Eco. 22(3):
301-308.

Yoo, J.C., and Y.S. Kwon(2004) A Study on the distribution and
habitat of birds on the lower Hangnag river estuary, South
Korea. Bull. Kor. Inst. Orni. Vol 9(1): 35-47.

Yoon, S.Y., and P.H. Rho(2007) Temporal Population Dynamics of
Grus vipio and Tadorna ferruginea on the Hongdo Plains in
Gimpo City, Korea. Kor. J. Orni. 14(1): 9-16.



