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The Characteristics of the Bird Communities by Land-use Types'
- The Case Study of Siheung City, Korea -

Ji-Suk Kim’, Suk-Hwan Hong’, Choong-Hyeon Oh®

2 o

AEA EAOLEG3E YRR 2H EAS BAS] skl 3 2AT-E Mol 20009 3URE 20104

2477 AR FHFR 2ARE AAISEITE AR BRI RAPE E-85t9lon AT+ TWINSPANI} DCA
71H-& &8sttt SRR 2 4709 o2 BEREon A HA ER= AWH5 2 2|(dnas poecilorhyncha),
SR (Egretta alba)®t 22 BMFE AEETLR sto] U olfleh R4 271 8-S 242 =1 ote|(Tachybaptus
ruficollis)2} ZA|(Passer montanus)E A HFEOF thA] R 5 o] & 47[9] #Fo2 EREQitt By 132 EX
ol g-aoll weh LhrloiAon, 22 1 AIAe, 23 TE APlshAeinh wiaiInlel AEH, S Eaks)
ok T I S R, T Ve ASAOISG, S EGAE 5 £AI8RYe) AR U2 TYos
FaEgIoL, =gl F0 oA o] wket Aol7h e glo] 5 EAlolg-fae WY A717t 2ol %
40l GE WU RS, FUPEALE U AT LA U S0 718 50 29 WL
visleh, AoiEebnt FEEE 24 Mol £& A0 vehith A7An vef R 49 =4 o) =a
9 EAZ Y] i, shAMe] Exo|gReE efd 4 Hanmsze] 2go] Baskt

F£Q0{: TWINSPAN, DCA, SLIAY T X, =5 X 72

ABSTRACT

To analyze the bird communities by the land use type, we surveyed 43 plots in Siheung City, Korea from Mar.
2009 to Feb. 2010 and classified the community by TWINSPAN and DCA. Classification result by
TWINSPAN was classified into 4 communities. In the first division, waterbirds, such as spot-billed duck(4nas
poecilorhyncha) and great egret(Egretta alba) operated as the differential species. In the second and third
division, little grebe(Tachybaptus ruficollis) and eurasian sparrow(Passer montanus) were operated as the
differential species. The relationship between land use types and classified bird communities, all plots of
community [ were located in the forest. Community II plots were contained all urban and several semi-natural
land use types. Community III contains stream and rice paddy. Plots in the reservoir were classified community
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V. The stream and rice paddy were classified into different communities, which were colsely related with the

size of wetland paddy. Community Il had the highest species diversity index and community II had lowest.

Community III also had the highest maximum species diversity index and evenness index. The result of this

study, small stream and small rice paddy located within the city have insignificant characteristics as the habitat

for birds. Management size of semi-natural land use for wildbird habitat in the urban area should be considered

for showing their habitat characteristics. If the classification of biotope type based on the scale of rice paddy

and urban park and the type of landuse type in the riverside then we should be consider the standard of minium

arca.

KEY WORDS: TWINSPAN, DCA, SPECIES DIVERSITY INDEX, HABITAT SIZE
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A&+ (biotic community)o]gh oJH 2| ol A A]A
of| A el Q= WA JFAR IAL WHIE 23
she shte] SIEA A8 4Rl WA ARAIEA &
T Y= 2R $4& 7L Q1oL SAAAIES] el o
£ SAYAR QEAE Boto] GRRAY 75 AL
ATk FHEFHE fARE TE G EL Tof sl

o2 gHEof th2 e ko] 7 sl e 24

ERE sto] thofel who] ALEQITh A EAts]go) A
= o4 BFE {4 E2A%(Braun-Blanquet 3H),

8 £77} ool A1 Ik o] F

TWINSPANS EHES upgoz 4 ZHRW| sz
CAS| A 12 7)1Z Aol 4] AEES o] g3t HRuo] 1

Blaun-Blanquet®] 221} SARGE Fol glom 7
SAZE IR R E4A] B o] 7Hgste] 71 de
o] &&= Wijoltt.

Aol M2 =8 at dst WAIE 7L Q7)o
AET 9 Sate] PAE Bk thefsh 7IRo] A
Elojgith. A7 8 ] A E B4k
o §-83 HH o= 19301t Ramenskyo] 2Jsf % 7H
Jolok FET]e] oiakel F7HS 3l Ee F Re 2
B2 HIAA o] Fo] TE= FHaE Aol = FEEEY
AA QRS = B R Aot Qo= Z A
9k © LH(Greig-Smith, 1980), 1950 ] 3143 29] 74
d A7} BlEo] A Wd(in et al., 2002)3}3T}. A GE
A7 9] B8 9] 25 el #H et
Az Aol gt 7HS 58l = Aol th(Greig-Smith,
1983; Ter Braak, 1986; 1987). o2t ¥ EFHolL}t A
A7 e Eokl H S dAE 4
sh=dl 583t HHolet & 4= 9low AlEtA Wk opy
TE vy ERolE &EE Qi

S ate] A Atoll A oPYEF
£ EFY A3t gt
A E2A o] 8E ATt Gregory et al., 2004; Schulze et al.,
2004; Tankersley, 2004; Miiller et al., 2005). OIS
A7ate] Aol et B A7} AFE off opYRT
b o5 Alo] vl 7ot BRI Ssle] sl
27 98 4= 9= BAL 7T Q] dEolch 2, opl
%, EX|0]g, 7]% H3KGaston et al., 2003;
Watkinson et al., 2004), %%]Z(Blackburn and Duncan,
2001; Duncan et al., 2003) 52] H3lo| & S W=t}
o|Hgt o2 oY XF= IO gt A #FOE of
Z A slth(Juutinen and Menkkenen, 2004; Schulze et
al., 2004; Tankersley, 2004; Venier and Pearce, 2004).
EZ|o]&2 o2 /E I Ao RS 245,
AR WS oA 9F B a8kl kS vzl
o). EAJo] &7 thafet HAo] A2 e Hu,
EAol 8RR 553 AE AAEE 45 ot
o|g|3t FHA EAXH O ARThE EX|o]&F3 o wt
2} o R o] A= tEA Yehd 5= ik dA7HA
3P E opP 27} EXol [l tiet A= = 2R
A AR L} AAA Y aas 7HY] BAE 24T A7t
Z13Y =] ) O L}(Pearson 1993; Bolger et al. 1997; Pért and
Soderstrom 1999; Soderstrom and Part 2000; Chae and
Koo, 2004), EAJo] &30l W& 2] 2ol & M=
A= A gle Aol ofof & AFollMe A=Y +
Ao A ZEEI e FHREFHA AEEA7H
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AGAlE QIEFE AL Z7] A Aslier Qldstal 3l
o AgolA W 10kmufjo]l ¢t Ao tK(Figure 1).
Q1 7= 2010 AR ©F 415,000% 0]w] WAL 133.97knto]
o EAARE B B, Jopt A 299% 71
Yo mzo]glon] = 14.4%, W 14.0%, T2 10.4%, A
8.0% 5oz FAEo| gk

AFNEA = AT T A e ALt UFo= §f
Rom EXole-rE & Blad H2 wAE ARSIl e
AL =52, A s gAY, EEFEA] 55 2RI
ERE oPEF Aol G VA= 847 FHLE SR,
ApA, EAAA(FAA, A= AR A o 2

ot AT

Figure 1. The location of survey site

1) ZAR MY

EA0] 447 A AAx 3wkl o, A7}EkA)
oz LHsle] SFHI RAPAA S A A9 tHTable
D). A2l Qlrte] he] FeHoe How Xy

o] A9 G AE|Y] L, BAAX AL 7k o) golut
AFUGE otk o8 g A8 719 gt o

2 MBS Qlzte] o8-8 9t At o 4]
el o] WA wxehe F7koz 4ot AEA
2 Zslo] BAS 2L AL AL Fo) shael

ol s, A Akl £ ol8E S 2
U Alo] AHHo] glo] WA oR BRBY A
AL RS RHO2 B 177040 ZATE Bl
ZASHEO, AR G T = gH), A4, S
& YHOR 204, AL St BEFEA, A
MU AE OR B ALE Aol A

0

Table 1. Study plots of each landuse type

No. of

Site No. Sites

Land use Type

1,2,3,45,6, 15,

Natural Forest 17, 18, 22, 23, 31, 17
33, 34, 41, 42, 43
Neighborhood 1
Park
Park - 2
Childern's 12
Semi Park
Natural Rice Paddy 16, 28, 29 3
Reservoir 7, 8, 21, 30, 32, 35 6
14, 19, 20, 24, 25,
Stream 26, 27, 39, 40 ?
School 13 1
Civilized Detached houses 9, 10 2
Greenhouse 36, 37, 38 3
Total 43
2) ZAHH
MYEF FAH HHEAES BEIHACE HHEAPY
o awHoE 4 FRES 2P T Yot
(Reynolds et al., 1980). 53] o] W2 {f-Hu} v]=of A

22 glolsi= uhﬂ o2 Jdg] ARRE| 3 9] o u(Bibby
et al, 2000) OPYERT LHTEE BAsh vlwe] glo]

g8t A= wola) 8 4 9k
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AR g 7F 2ALe] A7) ug 25m(ek
2,000m") =2 SFSATE. 5] A9, sHe THEE djoF 5
7] wieoll dnbal AR RAMHY gl sk A 25 2AF
she A= ohE, 2AAE 2000 0% FUSHA 44
317] 919 2AolE 2gselck ASAlE EX0lg 54
A} RH O] BARl] A4A A tptew stk 28
At ALY 184 2AH A 7120 sk
2009¢ 3YEE 20104 2€71A] 245 99, 10Y, 19
), AFEERE 224, 249), 7R=H(104E 24, 27, 28
d), AEH1E 314, 24 14, 792 Hrof 437 AN
o AQER FANRE WA stk A
Fe 0 AN} @R Ao R Lo QAN U
3AIZE ool Z=ARE vhHoH, @A SiA]7] 24]%E
AEE - w7tRX 2 3R Bibby e al., 2000).
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F ARSI, SAREASE B0l 2T SAMe) A
5 ZA57] Y5t A S 2 Serensen(1948)2] wi-& whst
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1. EXOE RAYE OFYZ R S8l g

7P weken =54 24, A 2159 ol qlt). o]
Qlofie AISFA| o] X|TF F-U S, ThESEo] S|
Fot 6950 HlId Hth ol A9 wako] Alg
Ao A m4loA &38] He 4 Q= 2F7F ®aL =8
Z% A tH(Chae and Koo, 2004)= 7]£9] o3¢} FAFSH
AE Bk

Table 2. The number of species and individuals by
each land use types

Land Use Nq. of No. .of N.o.. of
Sites Species  Individuals
Park 2 9 62
Rice Paddy 3 24 249
Forest 17 42 678
Greenhouse 3 7 66
Reservoir 6 21 843
Stream 9 42 822
School 1 6 107
Detached house 2 9 158

2 OMMEE FUEE o HIEN

TWINSPANS 0l43t 2085 23k 27 47)0] 24
o7 BREh A HA EFoA= W52 2(4dnas
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(Egretta garzetta), =4 o}2](Tachybaptus ruficollis) 5 4
TS AEFeR TR, F A ERclAs A
(Passer montanus)E AHZ£ 07 JLEEQIT) npx|jato g
A WA BRONE =Holel Auges 23lo] BR
¢l th(Figure 2).
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A Qe Fow 2ol HRE AL BT 4 A=,
2 Bxlol &R} SHHOIL $A12 Zeshte] wet of
s Fo] 2H0] TREGL T 4 ok % A 2R
Al el A9 F2 mAsol4 Ak o
2 olo} wHE WA} & Aoz weEch Al WA
BRze] 4uEe myolelis Wy ZHE o}H Ei
x94T WHT BAS 2 ACE oS,
Pl 20 B5E A 27 18 mF Agxele] 24)
Folglom #4 I A7keixe] AAleh AR o1, s
A% Eeksla Qlch ST EaAe) TS 23 I
oz FREYO, HeAo] AT BE 2AFE 24
V2 FRE

ool At AF} ApA], AZFRHA o2 o2 A4
| SHoA Aol W] s A I 4= Q1S

o} 5P g9 TS YA gsktk ol 3

AW A9 Tl sk ofYRR Tl B BT
Frhni sht, 1 wEol Pasky, Avksh el S
H o]

o

AN

IS 7f-olle =53 A 54d0] 2Ratgel WYX
[ele]
=

o],

§2



317

Sites (43)

Anas poecilorhyncha 3(+)
Egretta alba modesta 4(+)
Egretta garzetta 3(+)
Tachybaputus ruficollis 3(+)

Passer montanus 1(+)

| Tachybaputus ruficollis 1(+)

1,2 3,456, 15, 17, 18,

22, 23, 31, 33, 34, 41, 42, 43 20, 24, 36, 37, 38, 39

9, 10, 11, 12, 13, 14, 16, 19,

25, 26, 27, 28, 29, 40 7, 8, 21, 30, 32, 35

| Community [ Community I

Community IV

Community IIT

Figure 2. Classification result of bird community by TWINSPAN
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Axis 2

Community 1

Community T

Community IV

Axis 1

Figure 3. Classification result of bird community by DCA

M
(<)

3. =H¥

Jim

A A %
1) iR Ex

TWINSPAN 4l DCA B4 Ay} B8 47) &3 =,
43 1 & H2Wa| L Ew=0|(Paradoxornis webbianus)2}
YU (Emberiza elegans)7} $4stE o, 5 1=
sk Lo R0t Ik B We He
g B =09} 27 LA X Ve gwAEQ
2/ e o8 1, T4 SEEes tevre

ol Lozl 2 B0l S, TV} W A7) %A
o] X{AJel, TR o2 o] BB S4E Hol
7] Ze PES Ao g /“'0]—7]-E](Mack1nnon and Phillips,
2000). olefet S4% el 23 1, I, 1S A2 71
41 7] A Aol 2ol SR Aol Ao
2 Weist 4 ek R S 2 ke g EAIRele
222739 ZEe}r]o|(okimiki, 2003) 23 T 23 T

o EAAGS G gol Wi EX§HP AOR
o:“_%‘&]— Z~ Oh;]—
T T Y M9 SHFS e Honje] emivo]

2 2 A& HolA =), ] DCA E-4ZA30l| 4 27
ToF 23 Mo 47 2A7E e A3 fAsHA

2) BOYEX =+

A7) 2 SHFEASE BT A §
L 34 Mol 115328 &gton] 4
(0.9010), w35 IV(0.7460) <=0]dct.
7].11- }_x‘_O]'OU:] :,Lxl 1, :,Lx I,

1 FTFEAGTE 24 Wol Hlsto]
ol ujaa thefst F3t AT AASE ol
& 4 ATk 2 1E FTHFEAST) v |
ol 24 17} A A7IE o] fake W ezawo|

o= Tt

I(11
FE
2

v
fless

1

fE



318

o
XN,
o

I

o
o
o
ot

= 2H7 e e8] A] 26(3) 2012

Table 3. Importance value (%) of bird species by each community.

Species name Scientific name Comm. I Comm. [I Comm. I Comm. IV
Vinous-throated parrotbill Paradoxornis webbianus 11.8 16.7 12.5 -
Yellow-throated bunting Emberiza elegans 10.4 2.2 23 -
Great tit Parus major 7.6 2.8 2.8 3.6
Marsh tit Parus palustris 7.4 23 2.6 3.6
Oriental turtle dove Streptopelia orientalis 5.5 53 4.0
Blue magpie Pica pica 5.1 4.1 4.1 3.7
Brown-eared bulbul Microselis amaurotis 5.0 2.5 - 2.8
Long-tailed tit Aegithalos caudatus 2.7 1.4 - -
Great Spotted Woodpecker Dendrocopos major 2.6 - - -
Rustic bunting Emberiza rustica 2.6 1.9 2.3 -
Eurasian sparrow Passer montanus - 18.5 12.1 -
Feral rock pigeon Columba livia - 2.6 1.5 -
Black-backed wagtail Motacilla alba lugens - 2.2 32 2.8
Spot-billed duck Anas poecilorhyncha - 1.8 39 28.1
Grey heron Ardea cinerea - 1.8 2.7 8.1
Great Egret Ardea alba modesta - 1.8 3.5 5.1
Little egret Egretta garzetta - 1.8 3.7 3.8
Night heron Nycticorax nycticorax - 1.7 2.0 3.8
Green heron Butorides striata - 1.6 2.0 2.9
Black-tailed gull Larus crassirostris - 1.6 2.1 2.7
Common kingfisher Alcedo atthis - 1.6 2.0 2.7
Little grebe Tachybaptus ruficollis - 1.1 - 6.6
Wood sandpiper Tringa glareola - - 5.4 -
Eurasian skylark Alauda arvensis - - 3.7 -
Vega gull Larus vegae - - 1.5 6.9
Little tern Sterna albifrons - - 2.0 4.8
Others 39.3 22.6 18.1 7.9

Total 100.0 100.0 100.0 100.0

Zol7] fZe s weheEn 3) SALEX|$
| TA NS TR AU Fol FAAL U0V FGEE gy fASASE)E AT B3 EA0LE-50]

1 =Rl el T Ve SHEEARY HeET age 24 12 ARAAYRR W) 7P o AHSL:
7S ol F9f vd/do] WojAe ol w4 M2 0.36)0]Qlom, AA o s A =2 F1HEA|
it =w] Rt me] S SR oIS AN gire) 5@y 1)7 AKSL: 16.52) Shedek 2 T
of mAU oRYZEF MATLHORE e 8% AFAS mxjolegdo] a7tn k&2 FAEAFA GO R
o 00T A Ve AeA Aoz ol Tl 2R MR =529 =W k)T 7P QAKS.L:
3 AR §3E AU glo] FrhEt e Aow

et

Table 4. Species diversity index of each community

20.44)545.0.3, 23 W(ASANSHE FAREAS 16002
wh- ol@Aolgiek. 24 IS EXolfao] At g
Aok 0 shaxe o 24 19k §AkETE 7H fegke.

Comm. No. of Species No. of Indi. H'(Shannon) J'(evenness) D'(dominance) H'max
I 28 241 1.1346 0.7840 0.2160 1.4472
I 30 508 0.9010 0.6100 0.3900 1.4771
m 32 377 1.1532 0.7662 0.2338 1.5051
v 22 843 0.7460 0.5557 0.4443 1.3424
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7.48). 3 WO EAo] &/ AFAA Yo g e +
ko] FARER| 47} 0.36~7.48 2 Wokth 1t dff R
oAt FH HAA G Y M) FAHEA]G: 7482
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GAPAL AAIA] Fxof 925k 9)-S(Jokimaki, 2003)S

salg 4 sk

Table 5. Similarity index of each community

Comm. [ il il
I 16.52 - -
il 14.12 29.44 -
Y 0.36 1.60 7.48

4. EX|0|SREE Ol¥zR ZHEY

EXo|§-47Y opiaT 2AEAS BAT A7), 24
1177 2AF 250} Ao R, BAo84Y &
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th 23 VO A9E 67] RAME BF7F A4A] A goz
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oMol Az, HAL AR, EF 5 TS QA (Blair, 1996;
Bolger et al., 1997; Pért and Séderstrom, 1999)0] 2J3}
AR §7E 2R 4 glom EX0lgage et 27
A= R

Table 6. Classified landuse type of each community.
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Site No.
Land Use Type Comm. | Comm. [I Comm. I Comm. IV
1,23, 4,56 15, 17, 18,
Natural Forest 2 23,31, 33, 34, 41, 42, 43 - - )
Park - 11, 12 - -
Semi Rice paddy - 16 28, 29 -
Natural Reservoir - - - 7, 8, 21, 30, 32, 35
Stream - 14, 16, 19, 20, 24, 39 25, 26, 27, 40 -
School - 13 - -
Civilized ~ Detached : 9, 10 : :
house
Greenhouse - 36, 37, 38 - -
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