shebA Al el el 5] 2] 24(6) : 763~771, 2010
Kor. J. Env. Eco. 24(6) : 763~771. 2010

AHP7|HE & 8% ol MESE0|SE22 J|5/HME 28 Hotets 2"

- of &Helt
Using AHP to Analyze the Evaluation Factors Related to Wildlife Passage Management'
Jin-Young Lee’, Paik-Ho Rho™, Jang-Won Lee*

O OF
L =

AAA] shstR dAYshe oplEEI AR FEARL(ols ‘\=RE)E WAISH] f13f 20001 FHHEE o
TeoleeRrt B AAHFoY RED WAL 3] sk ¢l glof o EEole e R Had &
Zasi, 47| olF thshd fA|HE R Q) opEEolsE=ol Wik B7F % Vs iAlE fd werlve] &
AAoltt. olofl & Aol E M EEolE TR FARRE AR 72T E HIe AAE] s A
AA-2JEAL e 36770 ole s Rl A8 ¢ e FUIAEN FEE FR=E AHP 7|Hof ofsl] efsigink
A}, FrHRE 39AR R 5 d%len F 107 H7rgEe] =EH Ik o EEelEE R AT E
FAlEd EEE S(Level D2 AJEQAL BHUAL FE=UAL BEUARR 49 Level 29] 8= FA A=
A7 71 T83 Ao e Level 30l -2 AAJ(AE AR, FHAIF o] 23K &7 AR, oFYE
[ ERIE(E=IAD, LYE T 717] G @ A7 T8 F7IEo2 ZAERSIT & ofEEols e R
£ Hsirle FHAF Y 23le} opEE o] HlEE PAlA R dsjo & Alojtk ofde A A=
of AAE0] e oM EEolE TR AR HE B 7 ol R AujdeEs BASH] it FrHtRR
Atk

YS=0|382, YHER, 2EE,

e
O o

AN

It
ro

o oM o N

Lom

1o 4o do My ok 4o Hr wx w
o L X

i Ol

4>

o0&l

7t

oot

g, 4=

SAE oA EFYH(AHP)

H>
Ol

4
ko
2
=)
0:

ABSTRACT

The rapid increase of wildlife passage installation since the late 2000s was aimed to reduce roadkill caused
by habitat fragmentation and losses related to road construction, but wildlife-vehicle collisions are now still
occurred even near the wildlife passage area. This is the reason that the effectiveness of wildlife passage have
not been evaluated in combination with absence of monitoring data and management strategy of the wildlife
passage. The AHP method are used, in this study, to identify the evaluation factors affecting the effectiveness
of the present 367 wildlife passages in a mitigation measures to reduce road effects on wildlife species. Ten
evaluation factors are derived from third levels in the AHP analysis. Priority setting to identify appropriate
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management strategies in first level is selected among four second levels on facility, environment, wildlife

species and management tool. The AHP analysis suggested that neighboring environments are the most

important factor at the second level, and passage structure, harmony with natural surroundings, wildlife

occurrence and monitoring of the passage are also important factors at the third levels. In summary, effective

measurements of wildlife passage management is based on managing the passage with neighboring topography

and natural surrounding. This is useful to establish wildlife passage management strategy in order to reduce the

negative effects of roads on wildlife species.

KEY WORDS: WILDLIFE PASSAGE, ECOLOGICAL CORRIDOR, ROADKILL, EVALUATION FACTOR,
PRIORITY, ANALYTIC HIERARCHY PROCESS(AHP)
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Figure 1. Framework for setting management priority for wildlife passage with analytic hierarchy process(AHP)
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Table 1. Evaluation factors related to wildlife passage management

Level 1 Level 2 Level 3 Explanation
Proper structure Facility size, type and openness of the wildlife passages are
type and size properly designed and maintained in each evaluation site
Facilitv-related Auxiliary facilities Effective auxiliary facilities such as small freshwater pond, rock
fa}étor related to wildlife pile, woody debris, wildlife fences are enough to help wildlife
passage movement in each evaluation site
Recovery on Recovery and maintenance of damaged structures including
damaged facilities auxiliary facilities are regularly conducted
Vegetation on Planting of palatable species, attracting wildlife species in and
wildlife passage near the wildlife passage
Priorit ) Road-side vegetation around wildlife passage to serve as an
setrtliﬁfgl }(l)f Environmental B;Irif:red vegetated attraction to wildlife species with providing sheltered site and
maintenance factor reducing light and noise derived from the right-of-way
for wildlife Harmonv with Landscape connectivity between two sides divided by road
passage y centered on wildlife passage, particularly topographic terrains and

natural terrain

degree of slope approaching the passage

Species occurrence List of wildlife species observed in wildlife passage by the

Wildlife-related On the passage

systematic, sand track, camera-trap, and the others

factor Wildlife abundance Wildlife abundance near the wildlife passage is calculated from

near the passage

the number of species observed in the surrounding area

Signs
Management

Reliable installation of number of wildlife warning signs, speed
limit and other signals in suitable locations

factor . . Construction and maintenance of the CCTV, camera and sand

Monitoring devices

track to monitor wildlife species using the passage
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Table 2. Significance of each evaluation factor at second level in wildlife passage management strategy

Classification Significance Rank
Facility-related factor 0.228 3
L. . . Environmental factor 0.437 1
Prlomt}] Sett.llr(;%. fOf maintenance Wildlife-related factor 0.249 2
or WiidHie passage Management factor 0.086 4
Total 1 -
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Table 3. Expert-based results on degree of significance for each evaluation factor in setting priority items related

to management strategy of wildlife passages

Level 1 Level 2 Level 3 Significance rank
Proper structure type and size 0.499 1
Facility-related factor  Auxiliary facilities related to wildlife passage 0.192 3
0.228 Recovery of damaged facilities 0.309 2
Subtotal 1 -
Vegetation on wildlife passage 0.206 3
Priority setting Environmental factor  Buffered vegetated area 0.249 2
of maintenance 0.437 Harmony with the natural terrain 0.545 1
for wildlife Subtotal 1 -
passage e Species occurrence on the passage 0.716 1
Wlldhfegzlitgd factor Wildlife abundance near the passage 0.284 2
' Subtotal 1 -
Signs 0.288 2
Management factor Monitoring devices 0.712 1

0.086

Subtotal 1
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Table 4. The AHP sensitivity analysis of each evaluation factor in wildlife passage management priority setting

Degree of Degree of Overall
Level 1 Level 2 significance Level 3 significance significance Rank
(A) B) (A*B)
. Proper structure type and size 0.499 0.114 3
Facﬂtl‘;}ég;lated 0.228 Auxiliary facilities related to wildlife passage 0.192 0.044 8
o Recovery on damaged facilities 0.309 0.070 6
Priority . Vegetation on wildlife passage 0.206 0.090 5
setting of  Environmental - 437 Byffered vegetated area 0.249 0.109 4
maintenance factor ; )
R Harmony with natural terrain 0.545 0.238 1
for wildlife -
passage Wildlife-related 0249 Species occurrence on the passage 0.716 0.178 2
factor ’ Wildlife abundance near the passage 0.284 0.071 7
Management 0.086 Slgns 0.288 0.025 10
factor ' Monitoring devices 0.712 0.061 9

Total 1

- 1
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