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Study on the GIS Based Environmental Assesment Techniques for
Environmental Friendly Road Route Plan

Ho-Geun Kang - Tae-Kwen Park* - Heung-Lae Kim* - Sang-Tae Kim* - Sang-Eun Lee'

Environmental and Civil and Transportation Engineering, Ajou University -
*Pyunghwa Engineering technique research institute

ABSTRACT : This study intends to develop a GIS-based environmental assesment technique for environmental friendly road route plan
using a spatial analysis function. After embodying an impact range based on the analysis of factors which cause the environmental
damage by the road construction, a literature survey on a diverse grading cases and legal regulations was conducted. As a quantitative
model for the spatial analysis, AHP was selected. As the environmental assessment, 8 items such as topography & geology, animals &
plants, soil ecology, water quality, air quality, noise, land use, and landscape were selected. and then finally classified into three-grades
using a pairwise comparison of the alate collected by a questionnaire surveying, weighting values were applied to there 8 items. The
highest weight value, the grade 1 among eight was 0.191 for animals & plants. As the result of verifying the above method for the
case region, the most environment-friendly road route could be generated.
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2.2. AHP (Analytical Hierarchy Process)
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Table 1. Criterion of indicator grade

Grade Standard of grade

1) Absolute conservation area
I |i1) Area that vary greatly damage is estimated
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Table 2. Response of Questionnaire

n i1 ) Area that greatly damage is estimated Samoli
i) Area that effectively reduction plan exist but difficulty Group Questionnaires am(pC11I1{g<reosplonser
recovery : : : R=0.1)
i) Little relative conservation area (affect grade 2 area) Env1ronme.nta1 profes.swnal ad?’lCC Gl 18
I |ii) Area that little damage is estimated Road design professional advice 25 20
iii ) Area that effectively reduction plan exist Sum 50 38
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Fig. 2. Structuring System of evaluation item and indicator.
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Table 3. Result of weighting factor

Objective Criteria Sub-criteria Sub-sub-criteria (LEVEL 4)
(LEVEL 1) (LEVEL 2) (LEVEL 3) i i 11
Natural Environment = Topo .& Geo. =0.305 0.707 0.221 0.072
0.666 Animals & Plants = 0.415 0.706 0.215 0.078
) Soil Ecology = 0.280 0.657 0.237 0.106
Environmetal friendly Water Quality = 0.224 0.689 0.222 0.089
road route Livine Environment = Air Quality = 0.223 0.640 0.249 0.111
& 0.334 Noise & Vibration = 0.237 0.692 0.214 0.094
' Land use = 0.142 0.667 0.234 0.099
Landscape= 0.174 0.697 0.209 0.095
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Fig. 3. Topography & geology subject map.
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Table 4. Final all items weighting factor

Table 5. Environmental evaluation mark

o Weighting factor Score Cell numbers Area (km’) ratio (%)
division

I 1 I 1 1,176 0.118 0.082

Topo. & Geo. 0.144 | 0.045 | 0015 2 57,520 5.752 3.994

Natural Animals & Plants | 0.195 | 0.059 | 0.022 3 223,465 22347 15.518
Environment

Soil Ecology 0.123 | 0044 | 0.020 4 333,816 33.382 23.182

Water quality 0.052 | 0017 | 0.007 5 375,240 37.524 26.058

- Air quality 0.048 | 0019 | 0.008 6 290,535 29.054 20.176

Living Noise & Vibration | 0.055 | 0.017 | 0.007 7 158,183 15.818 10.985
Environment

Land use 0.032 | 0011 | 0.005 8 65 0.007 0.005

Landscape 0.041 | 0012 | 0.006 $HA 1,440,000 144 100

Enwironmental assement thematic map
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Fig. 11. Cost distance & Back link map.
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