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Abstract: In this study, 49 major WCS(Wildlife Crossing Structure), including Baekdu-daegan,
were evaluated for the effectiveness of WCS on using the daily average frequency index and
diversity Index comparing the number of species that appear with the surrounding habitats.
According to the analysis, the average use frequency of the entire WCS was 1.4 times, and the
average number of WCS exceeded the average was 17 and 34.7 percent of the total. There were 18
WCS with the same number of habitats and species that appeared in the same area, or 36.7 percent
of the total. The daily average use frequency and variety were all analyzed at 10 efficient WCS,
accounting for 20.4 percent of the total. According to the results of an site survey on the compliance
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rate of 4 efficient WCS, the compliance rate of the Deoksanjae overpass was the best in location

selection, specifications, vegetation cover and soil, fence. The results of this research will be used as

basic data for the study of WCS effectiveness, including the improvement of functions of new and

installed WCS.

Keywords : Wildlife Crossing Structure, Effectiveness Assessment, Frequency Index, Diversity Index
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Figure 1. Status of protected areas where WCS are installed.

Figure 2. Types of WCS.
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Table 1. List of WCS for monitoring wildlife usage

ID Address Type Road COI?E:?HOH
GWOI | Bogwang-ri, Seongsan-myeon, Gangneung-si, Gangwon-do Underpass | Yeongdong Expressway 2001
GWO02 | Bogwang-ri, Seongsan-myeon, Gangneung-si, Gangwon-do Underpass | Yeongdong Expressway 2001
GWO03 | Songhyeon-ri, Wangsan-myeon, Gangneung-si, Gangwon-do Overpass | National highway 35 2003
GW04 | Wangsan-ri, Wangsan-myeon, Gangneung-si, Gangwon-do Overpass | Local highway 415 2005
GWOS | Jinbu-ri, Ganseong-eup, Goseong-gun, Gangwon-do Overpass | National highway 46 2003
GWO06 | Jejin-ri, Hyeonnae-myeon, Goseong-gun, Gangwon-do Overpass | National highway 7 2012
GWO07 | Musa-ti, Miro-myeon, Samcheok-si, Gangwon-do Overpass | National highway 38 2008
GWO08 | Beoncheon-ri, Hajang-myeon, Samcheok-si, Gangwon-do Underpass | National highway 28 2004
GWO09 | Naedeok-ri, Sangdong-eup, Yeongwol-gun, Gangwon-do Overpass | National highway 31 2003
GW10 | Hutan-ri, Hanbando-myeon, Yeongwol-gun, Gangwon-do Overpass | National highway 38 2004
GWI11 | Yongdae-ri, Buk-myeon, Inje-gun, Gangwon-do Underpass | National highway 44 2009
GW12 | Yongdae-ri, Buk-myeon, Inje-gun, Gangwon-do Underpass | National highway 44 2009
GW13 | Jigwon-ri, Imgye-myeon, Jeongseon-gun, Gangwon-do Overpass | National highway 42 2003
GW14 | Jinae-ri, Dong-myeon, Chuncheon-si, Gangwon-do Overpass | National highway 5 2005
GW15 | Seongdong-ri, Bukbang-myeon, Hongcheon-gun, Gangwon-do Underpass | Seoul Yangyang Expressway 2009
GBO1 | Saenggok-ri, Seonsan-eup, Gumi-si, Gyeongsangbuk-do Overpass | National highway 33 2009
GBO02 | Unsan-ri, Sanseong-myeon, Gunwi-gun, Gyeongsangbuk-do Overpass | Gun road 10 2010
GBO03 | Masan-ri, Guseong-myeon, Gimcheon-si, Gyeongsangbuk-do Overpass | Local highway 901 2005
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Table 1. Continued
ID Address Type Road Cog{;ﬁhon
GB04 |Jakcheon-ri, Gacun-eup, Mungyeong_si, Gyeongsangbuk-do Overpass |Gunroad 11 2001
GBO05 | Sinhyeon-ri, Maseong-myeon, Mungyeong_si, Gyeongsangbuk-do | Overpass |National highway 3 1999
GBO06 | Uguchi-ri, Chunyang-myeon, Bonghwa-gun, Gyeongsangbuk-do | Overpass |Local highway 534 2005
GB07 | Gogok-ri, Naeseo-myeon, Sangju-si, Gyeongsangbuk-do Underpass | Cheongju Sangju Expressway 2007
GBO08 | Seowon-ri, Naeseo-myeon, Sangju-si, Gyeongsangbuk-do Underpass | Cheongju Sangju Expressway 2007
GB09 | Ongcheon-ri, Bukhu-myeon, Andong-si, Gyeongsangbuk-do Overpass | National highway 5 2010
GBI10 |Icheon-dong, Andong-si, Gyeongsangbuk-do Overpass | National highway 5 2014
GBI11 |Jidong-ri, Isan-myeon, Yeongju-si, Gyeongsangbuk-do Overpass | National highway 36 2005
GBI12 | Jidong-ri, Isan-myeon, Yeongju-si, Gyeongsangbuk-do Overpass | National highway 36 2005
JNO1 | Sado-ri, Masan-myeon, Gurye-gun, Jeollanam-do Underpass | National highway 19 2009
JNO2 | Pado-ri, Toji-myeon, Gurye-gun, Jeollanam-do Underpass | National highway 19 2011
JNO3 | Sinhak-ri, Gunoe-myeon, Wando-gun, Jeollanam-do Overpass | National highway 13 2012
JNO04 | Wolsong-ri, Hyeonsan-myeon, Haenam-gun, Jeollanam-do Overpass | National highway 13 2012
JBO1 |Jujin-ri, Asan-myeon, Gochang-gun, Jeollabuk-do Underpass | Gun road 15 2013
JB02 |Hakjeon-ri, Asan-myeon, Gochang-gun, Jeollabuk-do Underpass | Gun road 15 2013
JB03 | Chuksan-ri, Impi-myeon, Gunsan-si, Jeollabuk-do Underpass | National highway 27 2006
JB04 | Yangga-ri, Iback-myeon, Namwon-si, Jeollabuk-do Overpass | National highway 24 2003
JBO5 | Geumpyeong-ri, Mupung-myeon, Muju-gun, Jeollabuk-do Overpass | National highway 30 2003
JB06 | Samgeo-ri, Mupung-myeon, Muju-gun, Jeollabuk-do Overpass | National highway 37 2007
JB07 |Jang-an-ri, Bunam-myeon, Muju-gun, Jeollabuk-do Overpass | Local highway 635 2000
JBO8 | Guryong-ri, Paldeok-myeon, Sunchang-gun, Jeollabuk-do Overpass \]ji(l)lzigsl 3%r21cultural and fishing 2006
JB09 | Wolgok-ri, Paldeok-myeon, Sunchang-gun, Jeollabuk-do Overpass \I/{i(fl:li:; 3%26111“31 and fishing 2006
JB10 |Jangam-ri, Deokchi-myeon, Imsil-gun, Jeollabuk-do Overpass | National highway 27 2012
JB11 |lJiji-ri, Beonam-myeon, Jangsu-gun, Jeollabuk-do Overpass | Local highway 743 2008
IB12 | Myeongdeok-ri, Janggye-myeon, Jangsu-gun, Jeollabuk-do Overpass | National highway 26 2002
JB13 | Myeongdeok-ri, Janggye-myeon, Jangsu-gun, Jeollabuk-do Overpass | Local highway 743 2006
JB14 | Sinjeong-ri, Bugwi-myeon, Jinan-gun, Jeollabuk-do Overpass | National highway 26 2013
CNO1 | Dugok-ri, Geumseong-myeon, Geumsan-gun, Chungcheongnam-do | Overpass | Gun road 103 2007
CNO02 | Madae-ri, Pangyo-myeon, Seocheon-gun, Chungcheongnam-do Overpass | National highway 4 2014
CNO3 | Jeosan-ri, Pangyo-myeon, Seocheon-gun, Chungcheongnam-do Overpass | National highway 4 2014
CBO01 | Banggok-ri, Daegang-myeon, Danyang-gun, Chungcheongbuk-do | Overpass |Local highway 543 2009
2) FU¥= & 4ot ZEUE EAT 4 3l ol (Movement)
MYEZE o] 45Hs ofEE 089 310I5}T, Aw, 5 A AEEE o] §HlE 7Ho] A
7} B2 (Taxon) 2 £(Species)d] Wt AojalA] o= EE Bl Bdshe A2 ofu] g2 AR
UERH= o] REXS HA3 A2 YEER 584 T4 1 5-840] d5E AcHClevenger & Waltho
B7} Ao mje a3 NEE TFLE 2 gtk 2000; Clevenger & Barrueto 2014).

(Clevenger & Barrueto 2014), 3|, AJefE=2] 9|
4 54 52 27%s] Slsh

B ¥ Z(Target Species)
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Figure 3. Monitoring WCS within the INE grid.
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2. The number of species in WCS
2. The number of species in INE gird
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Table 2. List of Fl evaluation

FI ratio

WCS ID

>14 | 17(34.7%)

GB04(13.3), GB12(4.4), IB12(3.2), JB11(3.0), JB05(2.7), GW0S(2.4), GB09(2.3), CN02(2.2), CN03(2.2),
GW05(2.0), GW09(1.7), GW06(1.6), GB10(1.6), JB08(1.6), CNO1(1.6), GW03(1.5), IN03(1.4)

<14 | 32(653%)

GB08(1.3), JB09(1.3), CBO1(1.2), GB11(1.2), GBO3(1.1), JBOL(1.1), GW14(1.1), GB02(1.1), IB14(1.0),
TB04(1.0), JB07(0.8), GW04(0.8), IN02(0.8), JB13(0.7), GB05(0.7), JB06(0.7), GW12(0.7)

GW10(0.6), IN04(0.6), TB10(0.5), GBO1(0.4), JB02(0.4), GW13(0.4), GW07(0.3), GW11(0.3),
GWO01(0.3), GW15(0.3), JB03(0.3), IN01(0.2), GB06(0.1), GB07(0.1), GW02(0.1)
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Figure 4. Map of total daily average FI.

Figure 5. The number of species on INE grid.
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Table 3. List of DI evaluation

DI ratio

WCS ID

>1.0 | 18(36.7%)

GW13(4.0), GW15(3.5), CN03(3.5), CN02(3.0), GB03(2.5), JB06(2.0), GB02(1.8), GBO4(1.8), GW03(1.8),
GWO8(1.6), IN03(1.3), CNO1(1.3), JB05(1.3), GWO07(1.3), JB12(1.1), JB03(1.0), GW09(1.0), GW10(1.0)

<10 | 31(633%)
GB01(0.3)

GW01(0.9), GW05(0.9), JB02(0.8), JB01(0.8), JB09(0.8), GW04(0.8), GB12(0.8), JB10(0.8), JB11(0.7),
GB05(0.7), GW06(0.7), B08(0.6), TB07(0.6), GB06(0.6), JB13(0.6), GBO7(0.6), GW02(0.6), GB09(0.6),
IN02(0.6), CBO1(0.5), GB10(0.5), GB0S(0.5), IN01(0.4), IN04(0.3), JB04(0.3), JB14(0.3), GB11(0.3),

AZAALA 2 ZGF AL ARS Hlg oz
6,748712] INE Az} W] A2l159] +5 AAkst Ay},
AA] B2o] BAER| o ﬁXMWTEi Fdf 23%9
A o] et A7 gele 4= SIgich(Figure 5).

o] 7}-o-d) A7} fé% 437119] AxHFigure 3)
£ WO RE SdFY 9 vud FoFE 4
Ay}, 2dF0 o7t g2 A s 2e 1874z A
A9 36.7%, AAES] 71 v W AS 3UiaR
HA| 9] 63.3%= UEFETHTable 3). ThFE 2|43k
o] 1.0o] <= 187448 AElEE FolA= GW13o]
thoke X427k 4,002 INE A Aufict Yejea
2 o] 83l £0] 227} oF 4u7} =& Ao g HAT
ot} Eat NeEER gz By gHyg s
22l GW15, GW08, JB03& A|e]gh Y 2]&= 1574

0727} B4
I AL z“ﬂﬂ"* o ﬂ% o= #A9] 20,4%°1 =l
FEHTable 4). oj7]0] Z3te= e E== GBO4,
JB12, JBO5, GW08, CN02, CNO3, GW09, CNOL,
GWO03, JN03oIH, El'd& ¢l GW08E A|2J3t L]
© B S0 AHEER YethFigure 7).

g, AEE R ool Bhele BE971E2 4970
&3 377Hi(1-w°4 174, 89d 26704)2 4
T+ 0.043]9] o] §RIEE Helon ST Al

J X

" \

. D Gwis N /GWO7
1 ¢ )%GWOS
2 ity g N\
P Gwis ./ GWo8

owo /Q o———oW09

{

}
G—GBOA

Y ) GBo3 &0
) W Y 4
gg///JBO A
JB06 5

<
/
) /

. 4 1z
b

© Overpass
® UnderPass

N

e A
S ;
{ ~ L Km
A\ aneadl 0 25 50 100

/ﬂ\v

© Overpass
® UnderPass

N

e i

.l 0 25 50 100

Figure 6. Map of DI evaluation.
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