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ABSTRACT: Roads are widely accepted to be as a major cause of habitat fragmentation. The wildlife road-crossing structure is
one of the most acceptable alternatives among the solutions to provide connectivity between patches isolated by roads. We
investigated noise disturbance, vegetation structure and wildlife crossing and habitation at a wildlife road-crossing structure
located at the Jingmaei-Pass in Incheon, Korea, to monitor and evaluate its conservation value and ecological performance
and to propose measures for their adaptive management. From the result of noise measurement, the noise disturbance from
the road traffic was not properly blocked out at the wildlife crossing structure. The survey results of vegetation structure
showed that the early-successional plant species such as Ambrosia trifida, Erigeron annuus, Pueraria lobata, Rosa multiflora
invaded widely on the crossing structure. An efficient management of the vegetation should be necessarily considered for the
facilitation of vegetation succession and the improvement of animal habitat. The crossing structure was used by limited
mammal species: Apodemus agrarius, Nyctereutes procyonoides, Mogera wogura and Sciurus vulgaris coreaeas the results of
the monitoring using footprints and closed-circuit television. In conclusion, The Jingmaei-Pass wildlife crossing structure is
unable to function properly as a biological corridor because of the interference of noise and flourishing disturbed vegetation.
Therefore, proper alternatives are required for improving animal habitats and mobile environments to enhance the ecological
function of a wildlife corridor.
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T8 ARRJ7IRIAIER] 2= A AR Al A] 4147
of sk, ik wl whs), o5 B A4, Ahlie] g
1}y 52 =83t} (Beckmann and Hilty 2010). =&
7ol b 7 28] Wt Qlsto] Ae A 2 a4
£ Ao 99 ke )2 Bk op et opALE
o] e E 2 = ulof glA| Elo] QI7H] Qbdel = 1R
|27 Hc} (Forman et al. 2003, Clevenger 2005,
Corlatti et al. 2008). Q1 S} AkJslof| whaba] =2
o B3 o] S748o] e ol 2ol &
A, A8 Ao A4 W 2 (road kill) 91 0] Al
A6 7 27138} 71 0 72 oAlE T} (Hawbaker et al. 2006,
Neumann et al. 2012).

o] Fekgolu} th WO R o) g
FASEAU Az2Adshe Zlo] opAE B 7128
QA7) =31 Qlt} (Corlatti et al. 2008). o] 23t g1
2 Uk A Ao A A ot el s = 59
shufoct. o] oA e ERs “AYelEmet ok E,
B, S5, 5171 502 2lsjo] opil B8] A4}
A=AV FE T k= A2 RISkl ol 54
&9 o5 5 YA A& AAIE flsto] HAAJsk= <l
B2, A5 A B2 Bk R Aolsln
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AL QISH 4 el HhaE RISkl thefRt A4
A& Algste] opE=0] Blolak ot AdH Ao
9] & thoRdS Z7HAZ 4= 2tk (Corlatti et al. 2008,
MOE 2010). 3t AeE2 2433 3 -5 w0 A
A= A P ) 5 80%71) 1212 4 )
T} (Bissonette and Rosa 2012). 9F0 & =g o] 3l=x]
31 L= 2of| gt FA7 SRl o] whepa] TmmoflA] Q1 A
5 220] 240 ofd 7102 7] ohic), et 2E 4
Bs-2oflAl= HUE S AAsto] el g =0 Aot
A atetslar 7hekE: AAlslo] AYels 2o A2 Et
2] QlA|elol ] 2EZlo] shilsl S20] gt g
45}odok skt (Jun et al. 2006, MOE 2010, Gagnon
etal. 2011).

el A=l AxE opiEsE A8 AYeieEe
1647222 A olFol|A FaLgo] 13171, Bd o] 337)
olm, Hr, AFIR, =2 S H8 AelE=e 153
el 202 2011d0] TelE]9ic (MOE 2011). E3]
QP A2 Ak}t A8} o] Fol XK= 2ol A =
2351 TAEl} APt o] &2 Qlato] Alkilol| A A
RPAO R ool Al TRIAIE VST ORIAE AR}
THASEE| I}, A Q1 R Sofli= EA) AATEE 91, 419]
TN R, Aufjo]airl, Ao 47)9) opEEE9]
o5 I3t Q13- el =7 x| = o] Qlek(IMC 2014)
(Table 1). Q1719] AYel i =20 ofsjo] phael 41%)
AEiAIL 56 sk 75 gralskaL Qlrt 1eu

Table 1. Characteristics of wildlife road-crossing structures in Incheon.

Road-crossing structure
Contents : — : : :
Wonsin Tunnel Sinuiju Pass Jingmaei Pass Wonjeog Mt.
Construction year 2005 2006 2009 2012
San 117-5, San 34-2, San 163-24, San 17-2,
Location Seognamdong, Bangchugdong, Gongcheondong, Gajwadong,
Seogu Gyeyanggu Seogu Seogu
(Snﬁf"e (length > width) 40 x 80 37 x 14 80 x 100 65 x 80
. . Gyeyang Mt. — .
Connected ecosystems| Wonsin Park Gyeyang Mountain Cheonma Mt. Wonjeog Mt.
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Fig. 1. Map showing the study area of the wildlife road-
crossing structure at the Jingmaei-Pass, Incheon. The
red circle indicates the study site.

(a) Photograph from road
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(b) Aerial photograph

Fig. 2. Photographs showing the wildlife road-crossing structure at the Jingmaei-Pass, Incheon (The aerial photograph

from www://map.naver.com).
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Fig. 3. Comparisons of noise between the outside and inside
of the wildlife road-crossing structure at the Jingmaei-Pass,
Incheon.
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Table 2. Vegetation structure along the wildlife road-crossing structure at the Jingmaei-Pass, Incheon. The starting point for
the vegetation survey was located at the north-east of the structure.

Quadrat number

1

2 3 4 5

Distance from the start point (m)

10

20 30 40 50 60 70 80 90

Vegetation height (m)

9

13 0.8 7 3 3 2.5 3 3

Plant species

Coverage (%)

Platycarya strobilacea (2 I|L}F)

80

Robinia pseudoacacia (Ot AILHT)

90 40 10

Persicaria hydropipe (0473)

70

Lespedeza bicolor (M El)

60 70 90

Festuca ovina (22 2IE)

Typha angustifolia (1715 E)

60 80

Pueraria lobata (&

60

80

Quercus variabilis (2% LIF)

10

Cercidijphyllum Japonicum (7|5 L+S)

20

Rubus crataegifolius (&% 71)

10

Smilax sieboldii (7t AIEZ)

Ambrosia trifida (EHE UTHX|E)

Rosa multiflora ("Bl 22)

20

Stephanandra incisa (25 LIS)

20 5 5

Quercus aliena (Z&LIS)

20

Quercus dentata (HZLHF)

10

Amphicarpaea bracteata subsp. edgeworthii (M3)

Echinochloa crus-galli var. echinatum (2 1)

10 10

Equisetum arvense (2|EE7|)

10 * *

Cosmos bipinnatus (ZA22)

Miscanthus sinensis (223AH)

Lespedeza thunbergii subsp. formosa (ZMEl)

Rhus javanica (SLFT)

Trifolium pratense ({2 E7IE)

Artemisia princeps (%)

Weigela florid (2 8E2LIF)

10

Quercus mongolica (AMZHLES)

Erigeron annuus (1Y X)

Oenothera odorata (£ % 0|Z)

Spiraea prunifolia var. simplicifiora (Z&LIF)

Quercus acutissima (&% EILHF)

o+ |+t + | O

Aeschynomene indica (KFHE)

Arundinella hirta (M)

Coreopsis drummondii (2=)

Metaplexis japonica (2 F7FEl)

+ |+ o] +

Oenanthe javanic (O|L}+2|)

G153t o] £ U2, 79
= sjolElolr} (Fig. 4).
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oick. A A 2R 2 slEe|glom T

ol 5
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o P ool £ S H, AU o
dRAf], 2JEkA 5o et (Park et al. 2011). T T Solgt

L2 ool A e Hadr s el o b 52|
=M, olE0] AeE=ol 24 =8HolE ol

b= Z o= AZbEck w3k QLA A Al
APlo B HE] g RolH Frixle] SR 5EFE 8

o135} 2= 919171, E3| AElEZ E-9olofA] fe], AF
7WTe] 25 Bele 4= 913
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(c) Felis céfus

(b) Nyctereutes procyonoides

(d) Oryctolagus cuniculus

Fig. 4. Footprints on the snow found at the wildlife road-crossing structure at the Jingmaei-Pass, Incheon.

Table 3. Animals detected by a closed circuit television installed on the wildlife road-crossing structure at the Jingmaei-Pass,

Incheon.
. L Appearance time
Animal group Scientific name (Korean name) -
Summer Winter

Oryctolagus cuniculus (E71]) o

Mammal Sciurus vulgaris coreae (SHR2) o
Felis catus (L 0l) o o
Anas poecilorhyncha (EI%ZHS 2 2) o
Butorides striatus (ZA2Y 7|51 227() °
Dendrocopos major (2= T 2) o
Garrulus glandarius (01%]) o
Streptopelia orientalis (S'H|E 7 ) o

Bird Paradoxornis webbianus (2 ME|2 =& 0l) ) o
Parus major (2 M) © ©
Parus palustris (2]2FAH) o o
Phasianus colchicus () o o
Pica pica (%) o )
Emberiza elegans (=2 ={SH M) o
Parus varius (2&40l) o

olitol AnE FjkelH, 4, CCTV W AR 2 8t 37| YefBel 1 Foj|A B ZRE=FEA], Y

Q1 Ao 1) AR ERE o] §3H= A0 wotel &
S ool PAw, B71, e, FHA|, 5EH2A
% 6%0l9lth. AF7H) 2% e e ofstel Qo]

T2, 7N, ZAm], 1], B77), AR, T, 5E55, 9l
W & 2 737} 10E0]$IcH (IMC 2012, 2014).
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