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ABSTRACT

This study aimed to interpret the fundamental cause of road-kill occurrences and analyzed spatial characteristics of
the road-kill locations from Route 44 in Seorak National Park, Korea. Logistic regression analysis was utilized for backward
elimination on variables. Seorak National Park Service has constructed GIS-data of 81 road-kill occurrences from 2008
to 2013 and these data were assigned as dependent variables in this study. Considered as independent variables from previous
studies and field surveys, vegetation age-class, distance to streams, coverage of fences and retaining walls, and distance
to building sites were assigned as road-kill impact factors. The coverage of fences and retaining walls( — 1.0135) was shown
as the most influential factor whereas vegetation age-class(0.0001) was the least influential among all of the significant
factor estimates. Accordingly, the rate of road-kill occurrence can increase as the distance to building sites and stream
becomes closer and vegetation age-class becomes higher. The predictive accuracy of road-kill occurrence was shown to
be 72.2% as a result of analysis, assuming as partial causes of road-kill occurrences reflecting spatial characteristics. This
study can be regarded as beneficial to provide objective basis for spatial decision making including road-kill occurrence
mitigation policies and plans in the future.
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Table 1. Road-kill data of Seorak National Park

No. | Detection time | Taxa Common name Longitude| latitude No. | Detection time| Taxa Common name Longitude| latitude
(X) (Y) (X) (Y)
1| 20080621 |Mammal Korean Hare 128452 |38.0881 42| 2011.07.04 | Reptile | Red Sided Water Snake | 128470 |33.0826
2| 20080628 | Reptile Red Banded Snake 128429 |38.0894 43| 20110705 |Mammal Raccoon Dog 128375 |38.1069
31 2008.07.06 | Mammal Korean Water Deer 128425 |38.0894 44| 2011.07.05 |Mammal| FEurasian Red Squirrel 128353 | 381179
4| 20080730 | Reptile | Red Sided Water Snake | 128458 |38.0934 45| 2011.07.05 |Mammal Raccoon Dog 128349 | 381181
5 | 20080902 | Reptile Cat Snake 128440 [38.0834 46| 2011.0803 | Reptile Viper Snake 128436 | 38.0944
6 | 20081210 |Mammal| Eurasian Red Squirrel 128449 (380844 47| 20110806 | Reptile | Red Sided Water Snake | 128441 |33.0868
7 20090609 | Mammal Raccoon Dog 128301 |38.1273 48| 20110813 | Reptile Cat Snake 128450 | 38.0852
8 | 2009.06.09 |Mammal| Eurasian Red Squirrel 128311 |38.1238 49| 20110815 |Mammal Raccoon Dog 128312 | 381234
9 1 20091008 | Mammal Raccoon Dog 128357 |38.1184 50 | 20110823 | Reptile | Short-Tailed Viper Snake | 128443 | 33.0904
10| 20091012 | Mammal Leopard Cat 128327 |38.1245 51| 2011.09.04 | Mammal Raccoon Dog 128358 |38.1164
11| 20091114 | Mammal Leopard Cat 128359 |38.1180 52| 2011.09.06 | Reptile Cat Snake 128443 | 38.0902
12| 20091114 | Mammal Raccoon Dog 128305 |38.1187 53| 2011.09.06 | Reptile Long-tailed Lizard 128443 | 38.0902
13| 20100215 | Mammal Raccoon Dog 128449 |38.0828 54| 20110906 |Mammal| Korean Water Deer 128356 | 381215
14| 20100225 | Mammal Leopard Cat 128307 |38.1324 55| 2011.09.08 |Mammal| Korean Water Deer 128374 | 381087
15| 20100415 | Mammal Siberian Weasel 128452 |38.0844 56| 20110914 |Mammal Korean Hare 128422 | 38.0952
16| 20100510 | Mammal Korean Water Deer 128456 |38.0938 57| 20110917 | Reptile Ussuri mamushi 128447 | 38.0830
17| 20100704 | Mammal Chipmunk 128371 |38.1096 58| 20110917 | Reptile Red Banded Snake 128447 | 38.0830
18| 20100725 | Reptile Viper Snake 128459 380733 59| 20110917 | Mammal Korean Hare 128438 | 38.0867
19| 20100726 |Mammal| FEurasian Red Squirrel 128434 |38.0856 60 | 20120306 |Mammal Chipmunk 128455 | 38.0938
20 | 20100726 | Mammal Raccoon Dog 128434 |38.0856 61| 20120325 |Mammal| FEurasian Red Squirrel 128352 | 381178
21| 20100727 | Mammal Chipmunk 128385 (381031 62| 20120515 |Mammal Chipmunk 128450 | 38.0845
22 | 20100802 | Reptile Cat Snake 128447 |38.0944 63| 20120521 |Mammal Korean Hare 128438 | 38.0854
23| 20100803 | Reptile Cat Snake 128443 |38.0902 64| 20120607 | Reptile Cat Snake 128458 | 38.0764
24| 20100805 |Mammal| Eurasian Red Squirrel 128464 |38.0827 65| 20120621 |Mammal| Korean Water Deer 128438 | 38.0854
25| 2010.09.13 | Mammal Leopard Cat 128365 (381118 66| 20120625 |Mammal| Eurasian Red Squirrel 128352 | 381178
26| 2010.10.14 | Mammal Korean Water Deer 128456 |38.0849 67| 20120708 |Mammal| Korean Water Deer 128483 | 38.0736
27| 20101031 | Mammal Korean Hare 128312 |381239 68| 20120712 |Mammal Chipmunk 128342 | 381185
28 | 20101031 | Mammal Chipmunk 128354 381179 69| 20120718 | Mammal Raccoon Dog 128360 | 38.1150
29 | 20101108 | Mammal Wild Cat 128302 (381269 70| 20130221 |Mammal Raccoon Dog 128337 | 381194
30 [ 20101111 | Mammal Korean Water Deer 128464 (380827 71| 20130511 |Mammal Raccoon Dog 128450 | 38.0845
31| 2011.0424 | Mammal Korean Hare 128441 |38.0868 72| 20130524 |Mammal Marten 128441 | 38.0832
32| 2011.0424 | Mammal Korean Hare 128438 (380859 73| 20130524 | Reptile Viper Snake 128428 | 38.0899
33| 20110508 |Mammal| Eurasian Red Squirrel 128367 (381103 74| 20130621 |Mammal Chipmunk 128393 | 38.0991
34| 20110518 | Mammal Korean Water Deer 128478 |38.0736 75| 20130630 | Mammal Chipmunk 128428 | 38.0837
35| 20110524 | Mammal Korean Water Deer 128374 |381078 76| 2013.07.05 | Reptile Viper Snake 128344 | 381175
36| 2011.0524 | Mammal Korean Water Deer 128315 |38.1223 77| 20130731 |Mammal Korean Hare 128344 | 381175
37| 20110524 | Mammal Cat 128456 |38.0782 78| 20130813 |Mammal| FEurasian Red Squirrel 128474 | 38.0741
38| 2011.06.04 | Mammal Wild Cat 128432 380952 79| 20130831 | Mammal Raccoon Dog 128373 | 381084
39| 20110615 |Mammal| Eurasian Red Squirrel 128455 (380937 80| 2013.09.02 |Mammal Wild Cat 128458 | 38.0764
40| 20110625 |Mammal| Eurasian Red Squirrel 128428 (380933 81| 20131009 |Mammal| Eurasian Red Squirrel 128382 | 381039
41 2011.07.04 | Mammal Korean Water Deer 128456 | 38.0849
Taxa Total ‘08 | 09 ‘10 11 ‘12 13 Legal Protected Species
Classification Mammal 63 3 6 15 20 9 10 Leopard Cat, Marten
Reptile 18 3 - 3 9 1 2 Ussuri mamushi
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Table 2. The factors of road-kill of literature review

Literature review

Variable name

Description

D_ Cover Mean distance to vegetative cover(trees and shrubs 51m high) taken from both sides of road
D_ Pass Distance to nearest wildlife crossing structure or drainage culvert
D_ Town Distance to nearest town
D_ Water Distance to nearest water(wetland, lake, stream)
Elev Elevation
Clevenger et al. —
(2003) N_ Jersey Number of Jersey barriers in roadway(road centre or edges)
Habitat Forest, forest-open mix, water(wetland, lake, stream), open(meadows, barren ground)
Median Median absent or present between lanes
TR Vil High=521 000 vehicles/day, summer average daily traffic volume(SADT): moderate=11,000-14,000 vehicles/
— day(SADT): low=43,000 vehicles/day(SADT)
Topog Roadside topography
Distance to crossing water distribution system, distance to drainage culvert, distance to fence, noise
Road structure . .
barriers and bridge
Kwon(2006)

Geographical feature

Elevation, aespect, slope, type of road(cutting or filling or mixture)

Land use

Farmland, bare ground, distance to forest, distance to water

Choi and Park(2006)

Land use

Farmland, forest, stream, town area, grassland

Park et al

Forest ecology

Protected area

Ecological map

Conservation class of plant species

Map of forest type

Wildlife

Occurrence frequency of road-kil

Distribution of protected species

Distance to protected area of wildlife

Number of wildlife

(2009) Connection of ecological | Baekdudaegan
and topographic axis Mountain range
) B Period of fragmentation
Habitat and resilience - - - -
Disturbance intensity around in fragmented area
Volume of traffic
Road Radius curvature
Size
) Land use
Geographical feature -
Cut and fill area
Proper structure type and size
Facility-related factor Auxiliary facilities related to wildlife passage
Recovery on damaged facilities
Vegetation on wildlife passage
Lee ef al Environmental factor Buffered vegetated area
(2010) Harmony with natural terrain

Wildlife-related factor

Species occurrence on the passage

Wildlife abundance near the passage

Management factor

Sings

Monitoring devices
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Table 4. The range of occurrence and non-occurrence for each
Aspect (2) .
- variable
Natural | Vegetation age-class (3)(4)(5)
environment | Diameter-class (3)(4)(5) Variables Range of occurrence Range of non-occurrence
Baekdu-Dacgan @ Veg(itelttlon 2 class~6 class 1 class~6 class
Distance to stream (1) @) (3) agerdass
y : Distance to
Distance to FGRR(Forest Genetic Resource Reserve) (4) stream 4.11m~1,802.36m 8.05m~2,748 82m
Coverage of fence and retaining wall (2)(5)
Coverage of
Land use | Distance to farmland 23) fence and 01 01
Distance to building site (1(3) retaining wall
(1) Clevenger ef al, 2003, (2) Kwon, 2006, (3)Choi and Park 2006, (4) Distance to 1434m~2.909.37m 105m~3.022.98m
Park ef al, 2009, (5) Lee ef al, 2010 building site
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Figure 4. The influential factors of road-kill
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Table 7. The area under and ROC curve
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