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Weight setting of major environmental assessment
items using Analytical Hierarchy Process
- Case for the selection of railroad route -
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Abstract : This paper performed studies on a guide for an environmental assessment necessary to
select railroad route optimally, and presented techniques for an environmental friendly route selection
using AHP(Analytical Hierarchy Process) as an objective method. The AHP is an approach to decision
making that involves multiple choice criteria into a hierarchy and assessing the relative importance of
each criterion, and determining an overall ranking of the alternatives. For the purpose of this study,
we established the weight and the order of major environmental assessment items based on the survey
of experts. The results of the weight by AHP were in order of Fauna & Flora, Topography & Geology,
Nature Environmental Assets, Noise & Vibration, Water Quality, Landscape and Air Quality
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indicating natural environment should be in priority. To develop the more efficient environmental

friendly route selection systems, it is necessary to consider economical, technical, and social aspects in

addition to environmental consideration.

Keywords : railroad construction project, Analytic Hierarchy Process, environmental assessment

items, decision making
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Table 1. Environmental assessment items and main assessment contents by items for route selection

Assessment items Main environmental assessment contents

« Conservation of the Topographical and Geological Heritage

Topography & | « Conservation of Unique areas(wetland, coastline, valley, etc.)

Geology + Geotechnical stability

+ Minimization of Excavation and Banking
+ Consideration for ecological and environmental conservation area

Fauna & Flora | « Conservation of important plant species and vegetation
+ Minimization of habitat destruction

Nature « Investigation of Nature Environmental Asset(Ecological Landscape Protected area, Wetland Protection area,
Environmental etc.)
Assets » Areas including landscape and historical value
+ Connectivity with top plan
» Disconnection with residential area
Land Use A .
+ Minimization of agricultural land transfer
« Utilization of railway
+ Environmental standards
Air Quality + Retention of safe distance between railroad and town

« Consideration for way of air quality improvement
+ Detour of the water conservation area

Water Quality + Minimization of the impact on freshwater ecosystem
+ Groundwater Impact Assessment
+ Consideration for Drainage area

Noise & Vibration | « Environmental standards related to human and construction
+ Conservation of Natural landscape
Landscape P . . .

+ Minimization of landscape impact due to Excavation and Banking
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Fig. 1. Flowchart of the process of EIA in railroad construction in the decision of route selection
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Table 2. Consistency Index and Consistency Ratio of respondent
Experts A B C D g F G H I J K IL, M N
Consistency Index | 1.607 | 0.289 | 1.667 | 0.133 | 0.647 | 0.778 | 1.122 0.392 | 0.233 | 0.111 | 0.533 | 0.133 | 0.200
Consistency Ratio | 1.217 | 0.219 | 1.263 | 0.101 | 0.490 | 0.589 | 0.850 | 0 | 0.297 | 0.177 | 0.084 | 0.404 | 0.101 | 0.152
Environmental friendly
railroad route selection
Topography Fauna PEIIE Water Air Noise &
Environmental . 4 . Landscape
& Geology & Flora P uality || Quality || Vibration

route 1

route 2

Candidate
route 3

Fig. 2. Hierarchy chart for route selection by AHP(Analytical Hierarchy Process)
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Table 3. The weight and order by (environmental) assessment items
Survey 1 | Survey2 | Survey3 | Survey4 | Survey 5 | Survey 6 | Weight Rank
Fauna & Flora 0.17 0.17 0.21 0.17 0.20 0.21 0.187 1
Topography & Geology 0.18 0.17 0.19 0.17 0.20 021 0.186 2
Nature Environmental Assets 0.17 0.17 0.16 0.08 0.20 0.21 0.158 3
Noise & Vibration 0.18 0.08 0.18 0.18 0.12 0.07 0.126 4
Water Quality 0.09 0.17 0.10 0.17 0.11 0.12 0.123 5
Landscape 0.12 0.08 0.09 0.17 0.10 0.07 0.100 6
Air Quality 0.09 0.17 0.07 0.08 0.07 0.12 0.095 7
Consistency Index 0.133 0 0.111 0.200 0.233 0.133
Consistency Ratio 0.101 0 0.084 0.152 0.177 0.101
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APPENDIX

Table 1. The Questionnaire Form in this study
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