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Fig. 1. Map of study area.
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20019 6% B 87

A7} 637.5 ha® 45.7%9) 7b3 & vl &S XA, el
2 277} 468.8 haZ 33.6%, AP o] 218.8 haZ 15.7%, %
thito] 68.7 haZ 4.9%9] Hl-&& A& HAAHLE 87
T ARA G Exjold geot v FRA Y vl ¥

< Hol3itt (Table 1).

A

g2 &4
Z 1139 23 2ALE 53 SAARNAM F 104F4 =
7} BZEHAUT (Table 2). 22 27 5 /M B T2 x}xl
1 Qe L83, 2o EYAgY & FAS AHEY, &
gl3el TUFE 2%, 718N | 3%, SRELEF 2%, 784
LEF 105, F5ALER 65 Foldlen, FR4LERY
Bl go] 7P Eokvh EE i AR 2 AHgA EFEA
U A4 she 2F7E o A sk Aol 01 AQe] 5408
etk el BUARE 63, TRFE 15%] BT
ZAEHE EHER Auiy_ﬁ llécﬂl‘; 412 21,7407 7t
#AHQoH, $HFL ey, audsLs, g&Fdd
o) 7), A2 7) £o2 vehkth 1244 3 415 40902204
7} BFHAY, AT Fe2E, 7MY ¢oldeH, 1Y
o s kgt E’\H 7y 749 E#@sge, 538 7HELE
7,000 AR 7L 3FA AN FAEH Q. B 3%‘ T AL
Al w5 27Hxﬂ7} Z1EH AT 199 F 40F 41,041
MA7 FAHAY FRF L7 73%3?47} -r% ol
on, MFFe FxEo| /A7 BFEHJUT 290 F37F
51,0270 7F 2= Qed, $AFE FFLHHen ofo
2 7h3eE, 8FA 9 £oth 3€E F 35% 20684704
7h FAEOH $AFE T, IWHFLY, 428, &
Helog £02 £HA LHFI g2 uEE AAAT A
A B2Y AANFE 299 2AATGS} BTN Ao g 9
B, olE 28F, 7IE7F 5 UREY ANt €58
Pl 2 WARZ o] F3R ] WE B 49 F
46% 83407t AFHAE, % 2L EoFARIERS,
ZHRILQ £202 JElth 3] 9B E AA A e
9] 65. I%E At g AR AAYTE FHEZ doiA 3
A= F, 71871 R7F $AFoIA oY, 49 Aol
EJL ?W]*Hwﬂ S+ LR, 7187 2E AR
&= 399 29t JRAA 499 1L,700704 AE BREH O
BE AR Z oj5e A0 Addr) 640l = F 25F 6047Y
A, 781 & 13F 33 Y 3L 7t A4 FEHUDL 8
o= F 273 LI2AAZL FFHYoH, =2 - ERAFL
e 2HEHT SASE oy, euAFTLE, drte
Foldrk AEHE g5 ARG TEHE SAAAY
AFA A @At 9goE F 26% 2,51470A7F #E 5
A, $AES Holzu), drtel, AZW, FHAE &
o2 Yegrh 999 £ 265 F 1650 Z8 - EHAATE
3 g eEst 4AA FAEHAEH ols EEMALLE P
A} 1099E 3 41F 54707047 2READL, +4FS A

|o

Loy
a

—’UZ"..

=
©
)

23 183

p

S, AR o, Holdds], AEYMN T AR vt
o} g9 FUYGTAFH)E 999 RAMAM 2352 M =
% y_aiz, 202 1093 694 2.16, 84 2.039]

A Jebgom, 199 ZAIAM 08302 713 w2

4 #y flo 3¢ o
Jy

X o

s b

TR ER Z29 AEY, x|dd iy

9 FZFE IA FHolel F(Grebes), Y F(Swans), 7]
2] 7) 5{(Geese), E52) 2 2] F(Shelducks), FHA 2.2 F(Dabbl-
ing ducks), &44 2 & F(Diving ducks), 2 7] F(Gulls), =]

/\HT,-(Plovers) ¥ 8 H(Sandpipers), ¥ 2 F(Herons)Z v}7o] =
FF([Raptors)t P71 99, A9d FEE £453UE

74 ol 19973 1299 A 1998d 29¢) #3H Z{EZFE

AdE g AW H A Table 304 Be vieh 2tk 1249 &+5

sEAdoM b B ARSI 715N R,

Fay edF A9 289+, A0, 9ER B8 @Uﬂ

A§ 5 theet EA47t éiﬁ}ﬁ‘:} S FRAGAME

HA4 Eﬂv«l v gol o FFet FE $8E OH

At $E 23y, Y, e Fo} Mada ok §FEdA

BASY FFAGIAE £24 28771 $38 R0
% 9433, 408 129, 2429 £ 2 52 Uy
sgom oF $u4 2alfe AZY AAE 29 9t 2

Tl FE HFAHAT =r?f] g3y, 1Y
7187, 32187 B9 N7 FE AFAGNN F2 225

B, olE2 HAE FAAG 4L olFHHA AXNEF
3 F28%52 3 AR vut

190= 7k ZAMFQY AAF7E olH ZAske 29 s
g v &2 FZHUD olx FAIANY Edrt 28R A
7h AEA E3 ST ZREHHY 23U} A (ol shel
M A eeFst A8 £ de A W3 HYGE)H
129@E)9 Hlg) H& A #Ho] S AR AZHW, A
AZ 1183 129 wis) 79 257 AE Hol ofy A

299 28 ARA9Y AAFIE A Bk 22 F
4z - BUANFE S S 3}—1‘1]@1"117‘1 EASE Il M
58 F2 15 ARG ARAGAN F2EHAT. 18
U SN elRE AR B E‘] B& #7F XY o=
ZAN G Bt 1800 M ZREIR) FH Ll A gl
Aol HolgE & go) vrolAe uet, FRA QYR
7h ARG Aol g A4 Z]QEMW FE Hold g
o] &35 A3} AAo] gI& Aoz wHAh (BE 1982).

B2 1998 390X 440 B2 1@1 ZFRTHLE Table
401 M B vio} 2o} 39 & £ L F7H ARAGY A
g AAE 49 FFENA B2 #7F F2HAT AuE
279 A9 £3 oM 293 FAE £XE YERSIL
U, giFEo] AR LEFEC] 958 AL YA R
OJEL AFE AlZIGA 290 HIE AAFE At o]stE
Zasan 94 ALHENY AUFE HAAZ F4sto 7]

S9 TURY 2



184 o142 - ¥k - JAA - A FEANRHA AU A3

Table 2. Monthly observed number of birds in Geum river estuary from Nov. 1997 to Oct. 1998

Species Nov. Dec. Jan. Feb. Mar. Apr. Jun. Jul. Aug. Sep. Oct.
1997 1997 1998 1998 1998 1998 1998 1998 1998 1998 1998

Gavia stellata 2

Podiceps cristatus 2 2 6 10

Podiceps auritus 11

Podiceps nigricollis 1 3 3

Podiceps ruficollis I 22 20 4 5 2 3 1

Cygnus cygnus 232 408 689 160 5

Cygnus columbianus 14 112

Anser albifrons 267 100 10

Anser cygnoides 21 29 42 16 4 22

Anser fabalis 270 109 287 252 51

Tadorna ferruginea 1 21

Tadorna tadorna : 677 1,924 432 1,095 784 112

Anas platyrhynchos 18,096 29,055 34,575 35,109 16,414 15 1 3

Anas poecilorhyncha 795 367 1,501 1,870 1,040 67 12 181 33 839

Anas clypeata 50 2 67 93 37 L175

Anas crecca 282 305 193 405 913 198 14

Anas querquedula 25

Anas strepera 2 3

Anas formosa 7,000 600 6,500 i

Anas falcaia 4 24

Anas acuta 138 43 265 722 2

Anas penelope 2 458 23 10 17

Aythya ferina 5 83 169 1,948 519 1 31

Aythya fuligula 220 261 803 890 65

Avthya marila 4

Bucephala clangula 3 2 8 78 20

Mergus albellus 4 6 4 10

Mergus merganser 7 45 29 19

Pandion haliaetus 1

Buteo buteo 2

Falco subbuteo

Falco tinnunculus 1 1 1 1 1

Phasianus colchicus I

Gallinula chloropus 1 2

Fulica atra 4

Larus schistisagus 1 13 2

Larus argentatus 322 261 104 552 53 77

Larus crassirostris 7 1 43 3 19 87 84 126 35

Larus hyperboreus 6 474 448 700 530

Larus canus 4

Larus saundersi 8 37 52 120 4

Larus ridibundus 344 206 969 335 458 200 1 2

Sterna albifrons 64 3 22

Haematopus ostralegus 4 5

Charadrius dubius 3 3 3 8

Charadrius alexandrinus 2 2 4 58 84 33 350

Charadrius mongolus 17 156

Pluvialis fulva I

Plwvialis squatarola 31 4 12

Vanellus vanellus 2 5 2

Calidris ruficollis 1 9 74

Calidris acuminata 80

Calidris alpina 5 39 5421 738 470

Calidris ferruginea 1

Calidris tenuirostris 1 17
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Table 2. Continued
Species Nov. Dec. Jan. Feb. Mar, Apr. Jun. Jul. Aug. Sep. Oct.
1997 1997 1998 1998 1998 1998 1998 1998 1998 1998 1998
Tringa erythropus 18
Tringa totanus 5
Tringa nebularia 27 25 53
Tringa hypoleucos 1 1 7 1 2 2 6 3
Xenus cinereus 6 160 85 141 2
Limosa limosa 3 21
Limosa lapponica 355 9 31 17
Numenius arquata 63 17 46 63 46 179 13 49 43
Numenius madagascariensis 7 16
Numenius phaeopus 40 20
Nycticorax nycticorax 1 2 34 3 8 9
Egretta garzetta 3 i1 i 4 10 7
Egrerta intermedia 4
Egretta alba 4 15 12 94 113 13
Ardea cinerea 9 26 24 26 3 92 11 136 120 151 15
Streptopelia orientalis 2 3 4 3 i 1 4
Alcedo atthis 2
Picus canus 2
Dendrocopos kizuki 3 3
Hirundo rustica 2 6 6
Alaudo arvensis 5
Motacilla cinerea 3 1
Motacilla alba leucopsis 5 1
Motacilla alba alba 7 11 10 7
Anthus spinoletta 7 5
Hypsipetes amaurotis 3 8 6 1
Lanius bucephalus 2 2 3
Phoenicurus auroreus 4 3 4 4
Turdus naumanni naumanni 8
Saxicola torquata 28
Paradoxornis webbianus 27 25 13 18 26 50 4 63 70
Phylloscopus inornatus 4
Acrocephalus arundinaceus 4 40
Parus ater 3 1
Parus major 9 1 1 2
Aegithalos caudatus 20 7
Remiz pendulinus 3
Emberiza rustica 9 3
Emberiza tristrami 19
Emberiza schoeniclus 22 25
Emberiza rutila 2
Emberiza cioides i 3 1
Emberiza elegans 10 29 5 1 14
Passer montanus 60 50 53 70 27 35 60 55 36 50 115
Sturnus cineraceus 8 7
Garrulus glandarius 1 1
Pica pica 10 16 27 12 12 9 19 9 1 24 23
Corvus frugilegus 70 57
Corvus corone 6 7
Larus spp. 155
Anser spp. 1,280
Anas spp. 1,150 1,500
Egretta spp. 8
No. of species 41 41 40 37 35 46 25 13 27 3 41
No. of individuals 21,740 40902 41,095 51,002 20,684 8,341 604 933 1,152 2,662 5,469
H 0.86 1.06 0.83 1.28 0.94 128 2.16 1.52 2.03 235 2.16




186

o941 - bR - AR - A

Table 3. Winter bird species composition in Geum river estuary

sAxgejtaA) AU A A3

Dec. 1997 Jan. 1998 Feb. 1998
Sec. 1 Sec. 2 Sec. 3 Sec. 1 Sec. 2 Sec. 3 Sec. 1 Sec. 2 Sec. 3
Loons 1 1 - - - - - - -
Grebes 20 15 1 7 14 1 7 3 -
Swans 12 95 315 6 555 128 - 193 79
Geese - 29 376 - 192 237 - 267 1,281
Shelducks 1,922 1 1 419 13 - 1,095 - -
Dabbling ducks 17,300 4,603 14,917 13,064 11,530 12,542 9,538 15,530 20,047
Diving ducks 366 27 4 15 974 24 704 2,267 -
Gulls 324 40 2 L - 14 1,062 5 -
Plovers 2 - - 6 - - 5 - -
Sandpipers 20 - - 56 - - 69 - -
Herons 24 2 1 5 12 13 3 23 -
Raptors - 1 1 - I - - | -
Total 20,291 4,814 15,618 14,689 13,291 12,959 12,503 18,289 21,407

Table 4. Spring bird species composition in Geum river estuary

Mar. 1998 Apr. 1998
Sec. 1 Sec. 2 Sec. 3  Sec. 1 Sec. 2 Sec. 3
Grebes - 11 4 - - 2
Swans - - - - - -
Geese - 55 10 - - -
Shelducks 776 9 - 100 12 -
Dabbling ducks 1,656 5,512 11,342 23 332 1,150
Diving ducks 45 569 - - 1 -
Gulls 518 - - 253 71 30
Plovers 8 - - 93 41 5
Sandpipers 39 - - 5870 120 20
Herons - 2 1 59 39 5
Raptors - - - 1 |
Total 3,092 6,158 11,357 6399 623 1212
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Table 5. Summer bird species composition in Geum river estuary

Jun. 1998 Jul. 1998 Aug. 1998
Sec. 1 Sec. 2 Sec. 3 Sec. 1 Sec. 2 Sec. 3 Sec. 1 Sec. 2 Sec. 3
Dabbling ducks 12 - - 3 - - - 175 6
Gults 2 20 18 - 9 487 363 140 29
Plovers 5 3 - - - - 4 - -
Sandpipers 179 - - - - 160 78 48 13
Herons 98 60 2 - 7 153 138 52 44
Raptors - - - - - - - - 1
Total 326 83 40 3 16 800 583 415 93
Table 6. Autumn bird species composition in Geum river estuary
Sep. 1998 Oct. 1998 Nov. 1997
Sec. 1 Sec. 2 Sec. 3 Sec. 1 Sec. 2 Sec. 3 Sec. 1 Sec. 2 Sec. 3
Grebes - - - - ~ 1 1 2 1
Swans - - - - ~ - - 137 95
Geese - - - - - 43 110 181 -
Shelducks - - - - - - 677 - -
Dabbling ducks 2 15 10 1,792 482 1,257 9,377 7,388 2,550
Diving ducks - - - - 25 6 244 5 -
Gulls 783 28 16 582 - 5 660 21 -
Plovers 205 - 2 350 7 1 2 - -
Sandpipers 1,139 7 4 551 - - 64 - -
Herons 247 17 16 5 3 20 12 - -
Raptors - - - - - -0 - 1 -
Total 2,396 67 48 3,280 517 1,333 11,147 1,735 2,646
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Characteristics, Protection and Management of Bird Community in
Geum River Estuary

Lee Woo-Shin, Chan-Ryul Park, Shin-Jae Rhim and Wee-Haeng Hur
Dept. of Forest Resources, Seoul National University, Suwon 441-744, Korea

ABSTRACT : This study was conducted to clarify the characteristics, and proper way of protection and
management of bird community in Geum river estuary from Nov. 1997 to Oct. 1998. Water was the most
dominant factor of habitats. And there were cultivated area, forest, constructed area, reed bed and tidal flat in
study area. Total 104 bird species were recorded in Geum river estuary. Maximum 46 species in Apr. and 51,002
individuals in Feb. were observed. Dabbling ducks used islands and shallow area of river, and tidal flat. Gulls
and waders were distributed in estuary and geese were in islands of the upstream and cultivated area of
Sipjadeul. For the maintenance, protection and management of bird community in Geum river estuary, diversity
of natural habitats, such as, tidal flat, cultivated area, islands and reed bed, should be maintained.

Key words : Bird community, Diversity of habitats, Geum river estuary, Management, Protection.
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