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Abstract

Construction of highway would influence wildlife habitat being fragmented and
deteriorated. It is inevitable to observe the death of animals that are killed by vehicles.
Nonetheless the cause and status of animal roadkill have not been studied, and this study first
attempted to analyze the roadkill in major highway in Korea. We collected 860 individuals of
dead animals in Joongang Highway during 1996-2003. Among them Korean hare(Lepus
sinensis) was totaled in 165 individuals(19.2%) with the highest figure; Korean racoon
dog(Nyctereutes procyonoides) was 146(17.0%); Korean squirrel(Sciurus vulgaris) 56(6.5%); Korean
roe deer(Capreolus capreolus) 26(3.0%). Domestic animals was totaled in 232 individuals(27.0%);
domestic dog(Canis familiairis) 25, and domestic cat(Catus felis) 207.

This study also categorized habitat as mountain-mountain, mountain-plain, mountain-river,
plain-plain, plain-river, river-river in each side of the road. Habitat of mountain-plain was the
heightest with 296(38.9%) individuals followed by mountain-mountain with 263(34.6%). This
indicates that wild animals associated with mountain habitat was most influenced by the
construction of roads.

This study implied that we should mitigate the roadkill by designing artificial construction
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such as eco-bridge, fences along the sideway, and boxes under the highway, underdrain
structure, etc. The monitoring and cause of habitat fragmentation with GIS approach should be
followed to reduce the roadkill.

Key words : wildlife, roadkill, Joongang Highway, Korean hare, Korean racoon dog, Korean
squirrel, Korean roe deer
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Fig 1. Map showing the highway system in South Korea and
Joongang highway with bold line
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Table 1. The section, station number and opening date of the Joongang highway
Section Station No.(km) | Opening date Section Station No.(km) | Opening date
Gumbho ~ Seoandong 108.58 ~194.38 1995.8.29 Seoandong ~ Poonggi 194.38~229.98 1999.9.16
Poonggi~ Jeicheon 229.98~281.51 2001.12.19 Jeicheon ~Manjong 281.51~318.64 1995.8.29
Manjong ~Hongcheon | 318.64~361.62 2001.8.17 Hongcheon~ Chuncheon | 361.62~386.19 1995.8.29
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Table 2. Number of roadkill animals, percentage, common name and scientific name of each species in Joongang highway

during 1996-2003
Species Number of roadkill | Percentage
. Korean squirrel(Sciurus vulgalis) 56 6.5
Rodentia - - —
Manchurian chipmunk(7amias sibiricus) 1 0.1
Lagomorpha Korean hare(Lepus sinensis) 165 192
Korean badger(Meles meles) 1 0.1
. Korean mink(Mustela sibirica) 4 0.5
Carnivora ;
Korean racoon dog(Nyctereutes procyonoides) 146 170
Small-eared cat(Felis bengalensis) 2 02
. Korean water deer(Hydropotes inermis) 90 10.5
Artiodactyla
Korean roe deer(Capreolus capreolus) 26 30
Subtotal 491 57.1
Domestic dogs (Canis familiaris) 25 29
Domestic cats (Catus felis) 207 24.1
Subtotal 491 57.1
Birds! 64 74
Unidentified 73 8.5
Total 860 100.0

!'Fifty-five birds were unidentified except Phasianus colchicus(2), family Accipitridae(1), order Strigiformes(2) and family Alcidae(2)
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Table 3. Number of roadkill species in Joongang highway by year
Species \ Year! 1996 11998 | 1999 | 2000 | 2001 | 2002 [20032| Total | Percentage
. Korean squirrel(Sciurus vulgalis) - - 1 8 | 28 | 18 1 56 6.5
Rodentia - - ...4
Manchurian chipmunk(Tamias sibiricus) - - - - 1 1 - 1 0.1
Lagomorpha | Korean hare(Lepus sinensis) 6 1 2 129 | 28| 76| 26 165 192
Korean badger(Meles meles) - - - 1 - - - 1 0.1
. Korean mink(Mustela sibirica) - - - - - 4 - 4 0.5
Carnivora -
Korean racoon dog(Nyctereutes procyonoides)| 3 5 4 121 | 23|68 | 22 146 170
Small-eared cat(Felis bengalensis) - - - 1 - 1 - 2 02
. Korean water deer(Hydropotes inermis) 1 1 - 10 | 10 | 61 7 90 10.5
Artiodactyla
Korean roe deer(Capreolus capreolus) 1 - 1 9 6 9 - 26 30
Domestic dogs (Canis familiaris) 1 1 1 4 3 14 1 25 29
Domestic cats (Catus felis) 5 1 7 23 | 33 | 115 23 207 24.1
Birds? - - 1 8 4 1 47| 4 64 74
Unidentified - - - 10 9 |4 10 73 8.5
Total 17 | 9 | 17 | 124 | 145|457 | 91 860 100.0

'No data in 1997
2 Data during Jan-April
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Table 4. Total number of roadkill after opening date in each section

Section Opening date Total number of roadkill after opening date
Gumbho ~ Seoandong 1995.8 29 12
Seoandong ~ Poonggi 1999.9.16 14
Poonggi ~ Jecheon 2001.12.19 74
Jecheon ~ Manjong 1995.8.29 205
Manjong ~ Hongcheon 2001.8.17 302
Hongcheon ~ Chuncheon 1995.8.29 253
Total - 860

Table 5. Number of roadkill in Jecheon to Manjong and Hongcheon to Chuncheon section by year

Section \ Year 1996 1998 1999 2000 2001 2002 2003! Total
Jecheon ~ Manjong 17 9 17 36 34 80 12 205
Hongcheon ~ Chuncheon - - - 57 59 106 31 253
Total 17 9 17 93 93 186 43 458

! Data only during Jan - April.
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Table 6. Number of roadkill by month in Joongang highway during 1996-2003

. Spring Summer Autumn Winter
Species \ Season Total
Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb
Korean squirrel
. . 1 4 0 4 6 6 10 7 4 0 0 2 44

(Sciurus vulgalis)

Manchurian chipmunk

0 1 0 0 0 0 0 0 0 0 0 0 1

(Tamias sibiricus)

Korean hare(Lepus sinensis) | 25 13 6 15 15 8 12 | 26 19 3 4 14 160

Korean badger(Meles meles) | 0 0 0 0 0 0 0 1 0 0 0 0 1
Korean mink(Mustela sibirica) | 2 0 0 0 0 0 0 1 0 0 0 1 4
Korean racoon dog

. 17 5 7 16 5 9 20 19 15 4 7 14 138
(Nyctereutes procyonoides)

Small-eared cat

. . 1 0 1 0 0 0 0 0 0 0 0 0 2
(Felis bengalensis)
Korean water deer
. . 6 9 15 16 6 7 3 7 8 9 3 1 90
(Hydropotes inermis)
Korean roe deer
1 2 8 2 1 0 1 5 4 2 0 0 26

(Capreolus capreolus)

Domestic dogs
2 | 13 15 | 30 | 18 11| 23 10 | 22 6 11 16 197

(Canis familiaris)

Domestic cats(Catus felis) 0 0 2 5 3 2 1 5 2 2 2 1 25
Birds 2 6 5 13 15 1 2 3 1 64
Unidentified 12 5 10 9 2 2 3 3 7 3 5 12 73
Total 89 58 69 110 | 71 52 74 86 88 31 35 62 825
ALAE dFE Q2 3= AEFRY 79 ¥ FTYALEEE A F7HlA B3] &5 AL
Jo® 2 F UAH(A-F F 2001) Bo] BAe A9 FHALE AR ¢EF3
W FEAA A8 AT AR B f
2. MAIX| SHEFEY XA §HE ol W FE B4 TEO I ohle
538 tEdEel AlEH &9 A9, A9 24}
ALV -2 7] Wit AAE B e EE
; sy Sde ATt o]FolHel gtrholelgt A4A
s FEE 7t FEY A fot2 5 A&53
R ol #HYAM FR% HHE AT AoE Het
s Hroh
ax oRNTES AL PsANo EEALe] AX
3 2 75, A fFAE At MEL AAAE
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FEAE AR

Fig 4. Roadkill of Korean water deer(Hydropotes inermis) AN EsHA =} olu A7)
and Korean roe deer(Capreolus capreolus) by N
month in Joongang highway during 1996-2003
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Table 7. Habitat fragmentation, landscape, ecological characters and effect on animals

Habitat fragmentation Landscape Ecological characteristics Effect on animals
mountain - mountain! cutting the ground cutting forests large animals
mountain - plain? cutting the side ground, animal diversity small animals
piling the ground
mountain - river cutting the side ground, landfill | animal locomotion animals in wetlands
plain - plain piling the ground hard to search for cutting route of small animals
animal’s main routes

plain - river bridge effect on waterside ecosystem damaging the waterside
ecosystem

river - river bridge effect on aquatic ecosystem disturbing the aquatic
ecosystem

I The mountain was defined as forests
2 The plain included farmlands, highlands, open lands and villages

Table 8. Types of habitat fragmentation, length of fragmented area(km), number of roadkill and density of animals in the Jecheon
to Chuncheon

Habitat fragmentation Length(km) Number of roadill Mortality (individuals/km)
mountain - plain 38.8 296 1.7
mountain - mountain 374 263 70
mountain - river 162 125 7.7
Subtotal 924 684 74
plain - plain 104 55 53
plain - river 20 15 7.5
Subtotal 924 684 74
river - river 0.7 6 8.6
Total 105.5 760 72
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Table 9. Number of roadkill based on type of habitat fragmentation
. mountain- | mountain- | mountain- |  plain- plain- river-
Species \ Fragment type . . . . . . Total
plain mountain river plain river river
Korean squirrel
(Sci Jealis) 18 20 8 5 4 - 55
Rodentia ciurus vu ga fs
Manchurian chipmunk ! I
(Tamias sibiricus)
Korean hare
Lagomorpha L. 49 55 26 10 1 - 141
(Lepus sinensis)
Korean badger 1 1
(Meles meles)
Korean mink
o 3 1 - - - - 4
. (Mustela sibirica)
Carnivora Korean racoon do,
. 53 53 18 6 ; ) 130
(Nyctereutes procyonoides)
Small-eared cat ) )
(Felis bengalensis)
Korean water deer
(Hydropotes i ) 32 22 16 4 - - 74
ropotes inermis
Artiodactyla Ydropores u
Korean roe deer
8 6 2 - 1 - 17
(Capreolus capreolus)
Domestic dogs (Canis familiaris) 3 7 6 5 1 2 24
Domestic cats (Catus felis) 80 60 30 12 8 2 192
Birds 25 23 6 4 - 58
Unidentified 23 14 13 9 - 2 61
Total 296 263 125 55 15 6 760
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