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Evaluating the Criteria and Weight Value for Ecological Network Connectivity of

Baekdudaegan Mountain Range on Taebaeksan National Park™
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ABSTRACT

This study conducted a hierarchy analysis based on a questionnaire survey of experts in park management,
ecosystem survey, and ecological environment planning to establish evaluation items and a weighing value of
each item to develop ecological connectivity in Baeckdudaegan mountain range neighboring the Taebaeksan
National Park using the AHP approach. We selected four high-level evaluation indexes and 13 low-level
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evaluation indexes through literature review and interview with the people in the field and calculated weights

for each question through the consistency analysis. The analysis showed that increasing the ecological value

was the most important item with the index of 0.474 among the high-level evaluation items, followed by the

mitigation of human-nature conflict at 0.247, participation by local residents at 0.165, and the economic

perspective at 0.114. Among the low-level evaluation indexes, the movement route of wildlife was the highest

at 0.116, followed by the connectivity of landscape ecological patch at 0.112, and functional habitat at 0.099.

The comparison of the evaluation items in each working group and the weight factors showed that the movement

route of wildlife was the most important at 0.116 in ecosystem survey, the functional habitat was the most

important at 0.110 in park management, and the regional preservation and distribution of resources was the most

important at 0.123 in ecological environment planning. The results of this study is useful to identify evaluation

items for developing ecological network with a diverse source of the actual environmental data in the

Taebaeksan National Park.

KEY WORDS: LANDSCAPE ECOLOGICAL CONNETIVITY, ANALYTIC HIERARCHY PROCESS,
FUNCTIONAL HABITAT, WILDLIFE MOVEMENT ROUTE, ECOLOGICAL NETWORK
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Figure 1. Map of study area on the Taebaeksan National
Park delineated as a hatched polygon.

el AL 95 BAEEe] AL ofulzajel Ba
Az FEsto] BT, olu|ZAR 20174 59 3023
€ 68 S Al o o 9 shesisten)
2N ST AR U FREaaTe 1e, v
o3 A4 oo iR sk oo 29K i
o7 Ako] Byl 519 BHriskE-S AsITE B XAL
=2017¢ 6¥ 1301‘:'1‘3 7Y 26474 L FYT A}
90 ng, A7 5 BAAEAE gaor SYsid
BAEAS) N} ATHE o2 A9] BIHE 47)
’3}%’4 "7 & 137]2 4335 ch(Figure 2, Table 1).
Sl Aok A 15 49 A 8
ikl 7le 54, AF-QIt ekl A9l o=, 7
A S iz o]FolH o, 5H9) B7HAE= A9 B7L
A 3ot AA|5}o] 437} A e Bz AAs
ok A 7RSS YEtl= ok9 7R ER AEF

jg



295 AAE - A - Aad - ok - ks =2 A ek e]A] 33(3) 2019

[Level 1] [Level 2] [Level 3]
Goal Major Criteria Sub Criteria

Species distribution

Hovement route of wildlife

Ecological Value Functional habitat

Topographic ridseline

- ~ Landscape ecological connectivity

Selection of the suitable spot on
the Taebaeksan National Park

|

l

|

l

|

Wildlife-vehicle collision |
ecological corridors related to Ecologically deteriorated size |
|

|

l

|

l

|

Baekdudaesan by its Overall Nature—Human Conflict

Decision Walue

Humber of disturbance occurrence

NHumber of wisitor to trail

Resource preferred by local

Public Participation

Environmental activity

Ecosystem service

Economic Walue

Land ownership

Figure 2. The hierarchical structure diagram of the Taebaeksan National Park ecological corridor related to Baekdudaegan
by its overall decision value.
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Table 1. Description of each evaluation item to develop ecological corridor on the Taebaeksan National Park

Level 2
Major criteria

Level 3
Sub criteria

Data acquisition

Description

Species distribution

Field survey,
KNPS data

Densely populated areas are better to develop
ecological corridor, and species distribution such as
mammal, bird, amphibian, reptile, vascular plants have
been obtained with field survey and the National Park
natural resources data

Movement route of
wildlife

Expert opinion,
Remote sensor
camera

Movement routes of the target species focused on top
predator and endangered species were delineated with
knowledge and experience derived from scientists

Ecological value Functional habitat

Expert opinion,
Field survey

Foraging, breeding, escaping and hiding covers of
target species are frequently used for hot spots of
ecological corridor in the National Park

Topographic
ridgeline

GIS data,
Topographic data

Topographic ridgelines including major ridges and a
chain of mountains and hills are preferred to develop
ecological corridor

Landscape
ecological
connectivity

Fragstats(ver.4.2),
land-cover data

Connectivity of wildlife habitat patch created by
Fragstats provides reliable ecological corridor in the
National Park with a vital elements of landscape
structures

Wildlife-vehicle
collision

Roadkill data,
Field survey

Mortality resulting from roadkill can be very significant
for species movements, and wildlife-vehicle collisions
are negatively correlated to ecological integrity

Ecologically
deteriorated size

Topographic map,
Satellite image

Ecological deteriorated size calculated with topographic
maps and satellite image is converted into standardized
deteriorated area/ha, which is potentially unsuitable for
ecological corridor

Nature- Human

Conflict Number of

disturbance
occurrence

Field survey,
Aerial photo

A number of anthropogenic disturbances (i.e., roads,
rails, electricity transmission tower, abandoned mine,
croplands, resort facility, militaries sites, etc) per unit
area mean the negative impacts on ecological corridor

Number of visitor
to trail

KNPS ticket report,
CCTV camera

An experimental analysis of park region is conducted
with KNPS ticket reports and CCTV camera, indicating
that heavy visitation of some regions is rarely selected
as core area

Resource preferred
by local residents

Public Participation

Focus group
interview

Valuable resources such as cultural, educational,
aesthetic, spiritual, social, and economical aspects are
well known by local residents for encouraging public
participation

Environmental
activity

Activities survey

Ecological corridor developed in a positive way with a
diverse environmental activities, and roles of local
NGOs

Ecosystem service

Economic Value

GIS method
(Ahn et al., 2013)

Ecosystem services composed of regulating, supporting,
provisioning, and cultural services were quantified to
identify the most important sites of the ecosystem
service on the regulating services in the National Park

Land ownership

Governmental
document

National and public land ownership is more commonly
used for conservation purposes, compared to their
private ownership in the National Park
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Table 2. Comparisons of evaluation item at level 2 among different groups of survey, management, plan discipline

. sum of consistent
Evaluation item

field survey and/or

park management ecological planner

[Level 2] respondent monitoring expert staff member and/or designer
(N=34) (N=14) (N=8) (N=12)
Ecological value 0.474 0.490 0.418 0.477
Nature-human conflict 0.247 0.222 0.339 0.215
Public participation 0.165 0.167 0.156 0.190
Economic value 0.114 0.120 0.088 0.118
Sum total 1.000 1.000 1.000 1.000
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Table 3. Comparison of evaluation item at level 3 related to ecological value among different groups of survey,

management, plan discipline

. . sum of consistent
Evaluation item of ecological value

field survey and/or

park management  ecological planner

respondent monitoring expert staff member and/or designer
Species distribution 0.165 0.150 0.159 0.133
Movement route of wildlife 0.219 0.236 0.233 0.191
Functional habitat 0.210 0.202 0.264 0.240
Topographic ridgeline 0.189 0.184 0.163 0.218
Landscape ecological connectivity 0.216 0.228 0.181 0.219
Sum total 1.000 1.000 1.000 1.000
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Table 4. Comparison of evaluation item at level 3 related to nature-human conflict among different groups of

survey, management, plan discipline

Evaluation item of nature-human  sum of consistent

field survey and/or

park management  ecological planner

conflict respondent monitoring expert staff member and/or designer
Wildlife-vehicle collision 0.178 0.130 0.194 0.212
Ecologically deteriorated size 0.372 0.418 0.319 0.374
Number of disturbance occurrence 0.266 0.274 0.231 0.295
Number of visitor to trail 0.184 0.178 0.256 0.119
Sum total 1.000 1.000 1.000 1.000
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Table 5. Comparison of evaluation item at level 3 related to public participation among different groups of survey,
management, plan discipline

Evaluation item of public

sum of consistent

field survey and/or  park management  ecological planner

participation respondent monitoring expert staff member and/or designer
Resource preferred by local 0.469 0.455 0.377 0.649
Environmental activity 0.531 0.545 0.623 0.351
Sum total 1.000 1.000 1.000 1.000

Table 6. Comparison of evaluation item at level 3 related to economic value among different groups of survey,
management, plan discipline

Evaluation item of economic value

sum of consistent

field survey and/or  park management  ecological planner

respondent monitoring expert staff member and/or designer
Ecosystem service 0.680 0.729 0.673 0.617
Land ownership 0.320 0.271 0.327 0.383
Sum total 1.000 1.000 1.000 1.000
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Table 7. Identification of the most effective evaluation item and its weighting value to develop ecological network
on the Taebaeksan National Parks among different working groups of survey, management, and planning

arcas

field survey

sum of park ecological
L . and/or
Evaluation item consistent N management planner and/or
monitoring .
respondent staff member designer
expert

Species distribution 0.0782 0.0735 0.0665 0.0634

Movement route of wildlife 0.1038 0.1156 0.0974 0.0911

. Function habitat 0.0995 0.0990 0.1104 0.1145

Ecological value

Topographic ridgeline 0.0896 0.0902 0.0681 0.1040

Landscape ecological 0.1024 0.1117 0.0757 0.1045
connectivity

Wildlife-vehicle collision 0.0440 0.0289 0.0658 0.0456

Ecological deteriorated size 0.0919 0.0928 0.1081 0.0804
Nature-human Number of distatb

conflict umber of disturbance 0.0657 0.0608 0.0783 0.0634

occurrence
Number of visitor to trail 0.0454 0.0395 0.0868 0.0256
, - Resource preferred by local 0.0774 0.0760 0.0588 0.1233
Public participation residents

Environmental activity 0.0876 0.0910 0.0972 0.0667

) Ecosystem service 0.0775 0.0875 0.0592 0.0728
Economic value -

Land ownership 0.0365 0.0325 0.0288 0.0452
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