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Ecological highway route selection of Karst area based on RS-GIS

XU Jin-liang, TIAN Lin, NIU Dong-yu
(Key Laboratory for Special Area Highway Engineering of the Ministry of
Education, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract ; Karst area Landsat5 satellite TM images were used as information source, RS technolo-
gy was used to extract vegetation coverage, soil erosion and land use type for the evaluation of ec-
ological background condition, and the ArcGIS software was utilized to extract indices of terrain
slope and water environment. Based on the indicators above, with GIS analysis techniques, com-
prehensive evaluation and analysis of the ecological background of the Karst areas were conduc-
ted. Karst ecological background conditions could be classified as excellent, good, fair, poor and
very poor level. Based on the overall distribution and evaluation results, route corridors with rel-
atively small impact on the environment, were identified the highway CAD software was used to
design some feasible routes, and possible route options were compared to ultimately determine
the best route with environmental coordination. The results show that the method overcomes the
limiations of the traditional route selection method which is too dependent on designers experience
and subjective judgment, and also improves the scientificity of design planning. 9 tabs, 14 figs,
12 refs.
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Fig.1 Remote sensing image processing flow
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Fig. 2 Local map of control point selection (river side)
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Fig. 4 Enhanced remote sensing image
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Tab. 1 Each ecological background index

weight value of Karst area

LR | MEE KT LR | MIERE | LA 2R
1 0.415 | 0.419 0.110 0.018 0.038
2 0.123 | 0.377 0. 290 0. 144 0.066
3 0.415 | 0.085 0.146 0. 046 0. 308
4 0.374 10.126 0. 342 0. 046 0.112
5 0.415 | 0.419 0.025 0.077 0.065
6 0.374 10.126 0. 286 0.070 0. 144
7 0.811 | 0.091 0.061 0.011 0.026
8 0.124 | 0.376 0.142 0.070 0.288
9 0.251 |0.251 0. 267 0.163 0.068

21 0.416 | 0.084 0.325 0. 086 0. 089
22 0.415 | 0.419 0.121 0.014 0.031
23 0.415 ] 0.418 0.114 0.017 0.036
24 0.251 |0.251 0.343 0.053 0.102
25 0.252 | 0.252 0.270 0.072 0. 154
26 0.693 |0.138 0.126 0.010 0.033
27 0.674 | 0.226 0.073 0.009 0.018
28 0.251 |0.251 0.154 0.048 0.296
29 0.124 | 0.376 0.330 0. 057 0.113
30 0.082 | 0.419 0.261 0.146 0.093
Bt | 10.624 | 7.685 5.974 2.289 3. 369
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Tab. 2 Ecological background evaluation

index weight of Karst area

EBAR | MBE | kIS | LR | R | LR
VMR AR | SRR | dERR | idEAR | BEiEAR | KA
B 0.278 | 0.219 | 0.168 | 0.161 0.174
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Fig.5 Technology flow
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Fig. 6 Vegetation distribution in study

area( Hechi-Duan expressway)
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Tab.3 Vegetation index classification
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Fig. 7 Soil erosion in study area( Hechi-Duan expressway)
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Tab. 4 Soil degradation classification
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Fig.8 Land use type information(Hechi-Duan expressway)
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Tab.5 Land use type score in study area
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Fig. 9 Terrain slope information(Hechi-Duan expressway)
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Tab. 6 Terrain slope classification
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Tab.7 Water environment evaluation standard classification
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Tab. 8 Study area ecological background condition classification
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Study area ecological background

comprehensive evaluation classification
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Fig. 13 Basic steps of eco-route selection
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Tab. 9 Contrast of ecological environment impacts of eco-route selections
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