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ABSTRACT

We recorded the movement of wildbirds nine times at Hoam 1st Tunnel, Kkachisan Park, Deungneung pass
to compare the movement between eco-corridor and neighboring crossing road from June to September, 2006
. Among three areas, birds did not prefer the eco-corridor at pass type such as Kkachisan Park and Deungneung
pass, however number of species and individuals were high at the eco-corridor at Hoam 1st Tunnel. Over 90m
width and the slope location of eco-corridors can be beneficial for wild birds to enhance the movement along
eco-corridors between isolated two patches. Average foliage volume under two meters showed the relation with
bush nesters, and that from 7 to 8m had the highest relationship with canopy nesters. In Seoul city, target species
should be considered at the construction of eco-corridors according to site characteristics, but Paradoxornis
webbianus could be suggested as a main target species at eco-corridors. To enhance the movement of diverse
wildbirds, we would implement that eco-corridors could be located at the slope area with the size of 1ha (over
90m width), eco-corridors could be planted and managed with the high foliage volume of shrub layer under two
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meters and canopy layer over 8 meters.
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Table 1. Studied eco-corridors and their survey dates in 2006
. Status Size (m)
- t

Survey area Location Constructed year Length Width Survey dates

Hoam Hoam 1st Tunnel 2000 110.0 90 12nd June, 19th Aug., 22nd Sep.
Kkachisan Kkachisan Park 2005 80.2 15 20th June, 22nd Aug., 13rd Sep.
Deungneung Deungneung pass 2000 45.0 15 8th July, 5th Aug., 16th Sep.
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(eco-corridors) 1211 R TLEA FHERT} gl FHE
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Figure 1. Land cover map classified using Seoul biotope map 2010 and the location of survey areas and regions
(A: Hoam, B: Kkachisan, C: Deungneung, solid quadrangle: neighboring crossing road, dotted: eco-corridor)
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tristrami), 7} A|(Pica pica), 1 X|(Garrulus glandarius) 5
1250 = Uepsith Al A4 2AF 52F 29 EE Aele=
of e ==E AYs 2Re AU, HWEE7]
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Table 2. Number of species and individuals per 10 min. between eco-corridor and neighboring crossing road in three

study areas at June and July

Scientific name Hoam Kkachisan Deungneung

Eco-corridor Cross Eco-corridor Cross Eco-corridor Cross

Dendrocopos kizuki 0.7+0.3' -

Hypsipetes amaurotis 0.3+0.3 0.7+0.3 1.3+1.3 0.7+0.7

Columba livia 2.0£2.0

Picus canus 0.3+0.3

Streptopelia orientalis 0.3+0.3

Paradoxornis webbianus 1.7+0.3 - 2.7£2.7

Parus major 1.0£1.0 -

Parus palustris 3.0+0.6 - 1.3+0.7 0.7+0.7 0.3£0.3

Parus varius 0.3+0.3 -

Emberiza elegans 1.0£0.6 -

Passer montanus 0.7+0.7

Pica pica 0.3£0.3 1.7+0.7 3.0+0.6 1.3+1.3 1.3£1.3

Garrulus glandarius - 0.3+0.3

Corvus macrorhynchos 1.3+1.3

Number of species 4.7£0.9 2.0+0.6 0.7+0.3 2.3+0.9 1.3+0.9 1.3+0.7

Number of individuals 8.3+1.9* 2.7+0.3 1.3+0.7 7.0£2.1%* 3.3+1.8 5.7+£3.5

'Number of individuals(meants.d.), *P < 0.05 for Mann-Whitney “U” test
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Table 3. Number of species and individuals per 10 min. between eco-corridor and neighboring crossing road in three
study areas at August

Scientific name Hoam Kkachisan Deungneung

Eco-corridor Cross Eco-corridor Cross Eco-corridor Cross

Dendrocopos major 0.3+0.3' - -

Dendrocopos kizuki 0.3+0.3 - -

Streptopelia orientalis 0.3£0.3 1.3+0.7

Hypsipetes amaurotis 0.7+0.3 0.3+0.3 0.3+0.3 0.7+0.7

Paradoxornis webbianus 3.3+3.3

Parus major 2.3+0.7 - - 2.3%1.5 1.7+1.7

Parus palustris 1.0+0.0 - - 0.3+0.3 0.7+0.7

Parus sp. 3.7£0.7 - -

Aegithalos caudatus 1.3£1.3

Emberiza elegans 0.7+0.7 - -

Passer montanus 1.0£1.0

Pica pica 0.7+0.3 0.3+0.3 1.3+0.9 1.7£1.2 0.7+0.7

Number of species 4.3+0.7* 0.7+0.3 1.0+0.0 2.3+1.2 2.7+1.2

Number of individuals 9.7+£1.2% 0.7+0.3 1.7+0.7 5.7+2.8 9.7+6.7

'Number of individuals(meants.d.), *P < 0.05 for Mann-Whitney “U” test

(P<0.05). 9% ZAGIA] BHEY HHFRS ol§oH 2 ANAZATY AUERE HTo| AUHY T, FEE
79 Ao F47h ARE ERNT FAROR 9 o] B YFEo] ulsh FL Holch $FAN E
8P 9keHP<0.05, Table 2, 3, 4). 3 FE3 Aok 23 AR ARER AL FRAE
ofgt e YA W Aoz warEch 4] a2} Ak

2) A=A sd FARATA WAFES ol §5H RFE A 150

Table 4. Number of species and individuals per 10 min. between eco-corridor and neighboring crossing road in
three study areas at September

Scientific name Hoam Kkachisan Deungneung

Eco-corridor Cross Eco-corridor Cross Eco-corridor Cross

Dendrocopos kizuki 0.3+0.3' -

Hypsipetes amaurotis 2.0£1.0 - 1.7£0.9 1.0£1.0

Streptopelia orientalis - 0.3+0.3 0.7+0.7 0.7£0.7

Phylloscopus coronatus 0.7+0.7 -

Paradoxornis webbianus 1.3£1.3 - 0.7+0.3

Parus major 2.3+0.9 - 0.7£0.3 7.3£1.5

Parus varius 1.3+0.9 -

Parus palustris 1.7+£0.9 0.7+0.7

Parus spp. 4.7+0.3 - 5.0£3.6

Aegithalos caudatus 1.3+1.3

Emberiza tristrami 0.3+0.3 -

Emberiza elegans 0.7+0.3 -

Pica pica 1.7+0.3 - 1.0+0.6 1.3+1.3

Garrulus glandarius 0.3+0.3 - 0.3+0.3 0.3+0.3 2.0+1.5

Corvus macrorhynchos 0.3+0.3 -

Number of species 5.7+0.3* 0.3+0.3 2.7+0.7 3.0+1.0 2.0+0.6

Number of individuals 15.7+0.9* 0.3+0.3 8.3+4.4 11.7£2.4 6.3+2.4

'Number of individuals(mean+s.d.), *P < 0.05 for Mann-Whitney “U” test
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2 Ytttk ool vls)| 7xjAtelE-d A g2 1St
25 e 27 AYthta(Picus canus), 282,
SvE7], H¥lE7(Columba livia), F-2m 2] =0l vt
A, 2ERA, ofZ], 74A] 9F 02 YERSITE 69 ZAbol|A 7}
AT A EEE o 8ok 279 AFERE
£ 279 o] Rl s vt Ay, Y =25 o83}
+ Z WAl7E Aels 2ol vl FAHCRE FosHA =4
UERFTHP<0.05). T AR o #fol= §i9
Ak, e 2ol vl Q1 ERo|A iAo R thekel
ZF7F A 893 99 RAMA 7R AR A
BE2S ol&dle 2HE WEERA P, 038 FHE
25 AYe 2FY BEE I cKTable 2, 3, 4).

-

3) HE 10

g0l S SN FROIERE Sehla B
& sk A0 YA o Sujele] o] 43 20
Bl olste] TEF Aol st glom, e
(Lespedeza cyrtobotrya), 2AZ(Rhododendron schlippenbachii),
OWZMA| U (Robinia pseudoacacia), A+ZU5(Zanthoxylum
schinifolium), 7§ UF(Corylus heterophylla)7} A3}
Atk g5 BeleEe A Gl o A He]
54 Adolw, Aol A& o g o]gstar ek Al
2| AR AW, 950l SEOlEREE ol8dte 2R
7HA], 2latA, Aakate, M (Passer montanus), BHAY, o
A, HHE7], 7522 Yepgth olo vls) Y3l &
o= ¢ 2 E AU 7= 7H], 1A, H2H
29 Bl Aubl, Hule), ofx, B, 2Eol
(degithalos caudatus), 2527V} (Corvus macrorhynchos)
950 = Uetyith 791} 8 AblA HFa7) FE0lE
B2E o]tz 2R/ FHERE AUe 279 o 8¥l=
£ gt 4y, FH 225 o|§dt= T /AT AHlE
2o vlsf = ouh, sAHCE o3t Afol= ¢l 94
ZAIA = 9537l FE0lERE ol8shes & WA
+ =R Ha} werov FAAQ Zol= ik
(Table 2, 3, 4).
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(no/10min)= ZAAoflA SH1EE Y27t Fof
1270} 2 g9kor, i) AHERA Bt 6.9}
Ak ZHAARE RS AR SR 0.9nFE 2 fofstAl Sk
CHMann-Whitney U-test, P<0.05, Figure 2). Bt F0|
M TH1EE AHER7E Hat 5.0 22 7P =9k,
g5l FEolsRet A eI 44
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Number of individuals

s

Hoam Kkachisan

o N s @

Deungneung

Figure 2. The comparison of number of individuals
among three eco-corridors(Mann-Whitney
U-test, P<0.05, different character at the
upper bar represents the difference)

223 02502 thS-2 AR5} th(Figure 3). 3¢ H
oA Hat T4 A= wkeu F 9319 B i
T2 3UTHEY g3l sz SAHeE R
ok b= itk 21EE Y] AR o 2R7}F v
ol gsh= Aor ekt AeEEe 3 9,900m(Z ]
110m x % 90m) HA O Z A9 lha 27|98 XA R ZA
OPYRFY o]Fol FEe Aor wrEch AEAofA
10ha o]/%+o] =27} op 2 70] A4 ¢l Fasirta
A A5FE S W (Park and Lee, 2000), ofA 2271 139 =
Aes 9248 AHEzR olFshy] feiAe o= A=
2719 YHE=7F 783 A= FF A7 o asith

oM, FHER O o 2R o]F2 TU1HYE HHE=
7F Bt 3.7F 10704, 7HAAEE sl SR Hat
6.3% 12371A, @& 25| =27} H 6.3F 17.37)
A= e AR SAA R Al 2|99 FHER 719 of
qzgel AAeet & el gold A= g
(Mann-Whitney U-test, ns, Table 5).

Number of species

.

Hoam Kkachisan

Deungneung

Figure 3. The comparison of number of species among
three  eco-corridors(Mann-Whitney — U-test,
P<0.05, different character at the upper bar
represents the difference)
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Table 5. Number of species and individuals of birds among three neighboring crossing roads

Scientific name NG' Hoam Kkachisan Deungneung P
Pica pica Canopy 1.740.37 2.740.9 1.3+0.7 NS
Parus major Hole 1.0+0.6 1.7£0.9 2.0£1.0 NS
Paradoxornis webbiana Bush 1.0£1.0 3.0+£2.1 5.0+0.0 *
Dendrocopus kizuki Hole - 0.7+£0.3 0.7+0.7 NS
Parus palustris Hole - 1.3+0.7 0.7+0.7 NS
Hypsipetes amaurotis Canopy 1.0+0.0 0.3+£0.3 1.3+0.9 NS
Garrulus glandarius Canopy - 0.3+£0.3 - -
Streptopelia orientalis Canopy - 0.7+0.3 3.3+0.9 *
Passer montanus House - - 2.3+0.3 -
Corvus macrorhynchos Canopy - 0.3+0.3 - -
Dendrocopus major Hole 0.3+0.3 0.3+0.3 - NS
Parus spp. Hole 2.0+0.6 3.7+0.9 2.7+1.5 NS
Phasianus colchicus Bush 0.3£0.3 - - -
Phylloscopus spp. Bush - 0.3+0.3 - -
Oriolus chinensis Canopy - - 0.3+0.3 -
Phoenicurus auroreus House - - 0.3+0.3 -
Number of individuals 7.0£0.6 12.3£3.5 17.3£2.6 NS
Number of species 3.7+0.7 6.3+1.2 6.3+0.7 NS

' NG: Nesting guild, 2 Number of individuals(mean+s.d.), *P < 0.05 and NS(Non-significant) for Mann-Whitney “U” test

webA], 37) FHEZOA 7L E ZolE YEA
UL, o RFE TUEYE RAA Yo AT AEF 20
Al o] &Eo] =t TUHEY AHEE= ot A9yt
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Park et al., 2009) %, o2 7S AT A2 4
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sl= o, ks ez 2, 1A, A, Tt
FHEY, EY) T A2 oA AE = A7t
st E3h 2 A= AHERY] Y SH g
A EQro, AAA, AQaffdd SHAAE thFsHA
gfsto] AAA o2 HAo| A&7bs3t AeE=e A

I

e

9 AFo| o]oiHol & Zelch

Pz

A, AR, e 5 4%
900 B okel ol 4t TAE T Table 2, 3, 4). B9}
Hue] YHERE BESES FAGUOE o gkl 27
of o} % 4 X F%7h HskrTable 6). Toeldo] AYe
FRA 2m o WEF WEFS S5 oA
(Figure 4, Table 7) T35S 0| §31E 277} o5 A
2 Rt B, 3] 79 204 sebE 2§ 29
2432 IR A7 YO (Table 5, 8), S9FE ol A

ofN

Table 6. Number of species and movement of each
guild at three eco-corridors

Guild : Hoam ; Kkachisan Deungneung
NS NM NS NM NS NM
Bush 4 09+0.5 : 0 - 0 -
Canopy 4 0.7£0.6 i 0 - 4 0.8+£0.6
Hole 4 1.6£1.5 1 0004 : 1 0.9+2.0
House 1 1.0x1.2 ¢ 0 - 1 1.0£0.5

;NS: Number of species,
NM: Number of movements(mean+s.d.) per 10 minutes
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Figure 4. Vertical forest structure of three eco-
corridors
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Table 7. The average value of foliage volume and correlation coefficients between nesting guilds and foliage layers

at three eco-corridors

The average value of foliage volume

Bush nester Canopy nester

Foliage layer(m) N Hoam Kkachisan Deungneung r P r P
0~2 9 0.70" 0.04° 0.30 0.90° 0.28 0.72 0.48
3~4 9 0.45" 0.13° 0.45" 0.50 0.67 0.99 0.07
5~6 9 0.32° 0.05° 0.33* 0.47 0.69 0.99 0.05
7~8 9 0.40° 0.02° 0.45" 0.41 0.73 0.99 0.01
9~10 9 0.48" 0.08" 0.57" 0.34 0.78 0.99 0.04
11~12 9 0.85" 0.40° 0.95 0.34 0.78 0.99 0.04
over 13 9 1.07* 1.05° 1.13* -0.28 0.82 0.77 0.44

" Results of duncan multiple test at each foliage layer(P<0.05), * Pearson correlation coefficient(r) calculated with P values
between guilds and foliage layers, * This value showed relative low statistical significance(P=0.28), however it represented the
relation between two variables compared with other value of significance.
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Table 8. Number of species and movement at each guild among three neighboring crossing roads

. Hoam Kkachisan Deungneun, 3

Guild NS' NM’ NS NM NS : I%IM U-test
Bush 2 0.4+0.5 2 1.1£1.7 1 1.7£2.9 NS
Canopy 2 0.5+0.7 5 0.7+1.0 4 1.0+1.3 NS
Hole 3 0.7+1.3 5 1.5+1.3 4 1.2+1.1 NS
House 0 - 0 - 2 1.3+1.4 NS

1

movements among three roads(P<0.05)
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O] F+x4 Ao FHHE 7L QItH(Kim, 2005; Kim et
al., 2005; Choi et al., 2007; Hong et al., 2009; Park et
al., 2009).
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NS: Number of species, >~ NM: Number of movements(meants.d.) per 10 minutes, ° Mann-Whitney U-test of number of
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