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Abstract: In response to the certain negative impacts of the construction of expressways in
mountainous areas on the ecological environment along the routes, but the lack of in-depth

research on the key influencing factors, this study focused on the ecological disturbance
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mechanism of the linear construction projects of expressways in the Qinling Mountains and
explored the key factors affecting the ecological environment along the construction routes of
expressways in the Qinling Mountains. Firstly, based on the existing relevant research results,
combined with the characteristics of the construction projects and the ecological environment
along the routes of expressways in the Qinling Mountains, the mechanism of the impact of the
construction of expressways in the Qinling Mountains on the ecological environment along the
routes was sorted out. Typical and representative evaluation indicators were selected, and a
multi-level and multi-dimensional evaluation index system for the ecological impact of the
construction of expressways in the Qinling Mountains was constructed in accordance with local
conditions. Secondly, the ecological equivalent control principle was applied, and eight
expressways with similar ecological backgrounds in the Qinling Mountains were selected for
empirical analysis. The principal component analysis (PCA) method was used to reduce the
dimensions of multiple indicators, extracting one principal component and calculating the weight
of each evaluation indicator and the comprehensive score of each expressway. Finally, based on
the evaluation results, differentiated restoration suggestions for the ecological environment along
the routes of expressways in the Qinling Mountains were proposed. The research results show
that the ecological environment along the construction routes of expressways in the Qinling
Mountains is most susceptible to the loss of forest and grass vegetation, the balance of excavation
and filling, and the ratio of bridges and tunnels. It is also relatively susceptible to the proportion
of permanent occupation of non-construction land, the loss of agricultural vegetation, the increase
in soil erosion, and the ecological restoration of temporary land use. In addition, vegetation
restoration, green coverage, and the degree of soil erosion control also have certain impacts on
the ecological environment along the routes. 7 tabs, 6 figs, 25 refs.

Key words: road engineering; road area ecology; principal component analysis; engineering
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Table 4 Original data of various evaluation indicators
ARV 4 b 5 R B
RN =
An Avs Ay Ay Az Az Ags Az Asy Ass Asy
Y, 0.920 0 0.889 0 0.335 8 0.890 1 0.868 8 0.1312 0.954 5 0.765 1 0.950 0 0.270 0 0.950 0
Y, 0.831 2 0.857 0 0.353 2 0.877 3 0.897 6 0.102 4 0.898 5 0.551 3 0.970 0 0.250 0 0.960 0
Y; 0.650 3 0.776 1 0.379 8 1.000 0 0.927 1 0.072 9 0.606 1 0.535 4 0.990 0 0.270 0 0. 960 0
Y, 0.742 4 0.919 7 0.362 6 0.639 9 0.771 9 0.228 1 0.976 7 0.308 4 0.990 0 0.270 0 0.970 0
Ys 0.346 3 0.846 5 0.318 6 1.000 0 0.734 3 0.125 3 0.942 1 0.626 5 0.980 0 0.250 0 0.950 0
Y 0.593 2 0.778 0 0.256 6 0.765 6 0.434 0 0.398 4 0.977 5 0.390 7 0.950 0 0.250 0 0.970 0
Y; 0.700 6 0.563 8 0.233 6 0.996 1 0.356 0 0.327 5 0.931 5 0.643 5 0.950 0 0.200 0 0.900 0
Ys 0.2157 0.531 0 0.290 9 0. 946 5 0.532 8 0.454 7 0.804 2 0.559 2 0.990 0 0.270 0 0.970 0
x5 BENEMNIERERLLEFHE
Table 5 Data after normalization of various evaluation indicators
A R VE AR 46 5 1E 1) 1 A B S S0 40
[ERLEAN =S
An Al Aqs A A Az Ags Az Ass Ass Asy
Y, —0.9200| 0.8890 | —0.3358|—0.8901| —0.8688| —0.1312|—0.9545| 0.7651 0.950 0 0.270 0 0.950 0
—0.8312| 0.8570 | —0.3532|—0.8773|—0.897 6| —0.1024|—0.8985| 0.551 3 0.970 0 0.250 0 0.960 0
—0.6503] 0.776 1 | —0.379 8| —1.0000| —0.927 1| —0.072 9| —0.606 1| 0.5354 0.990 0 0.270 0 0.960 0
Y, —0.742 4] 0.9197 | —0.3626| —0.6399| —0.771 9| —0.228 1| —0.976 7| 0.308 4 0.990 0 0.270 0 0.970 0
Y5 —0.346 3| 0.8465 | —0.318 6| —1.0000| —0.734 3| —0.1253|—0.9421| 0.6265 0.980 0 0.250 0 0.950 0
Ys —0.593 2| 0.778 0 | —0.256 6| —0.7656|—0.434 0| —0.3984|—0.977 5| 0.3907 0.950 0 0.250 0 0.970 0
Y, —0.7006| 0.5638 | —0.2336|—0.9961| —0.3560| —0.3275|—0.9315| 0.6435 0.950 0 0.200 0 0.900 0
Y —0.2157] 0.5310 | —0.2909|—0.946 5| —0.532 8| —0.454 7| —0.804 2| 0.559 2 0.990 0 0.270 0 0.970 0
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Table 6 Loading matrix coefficients of principal component initial factors

ing,fﬂ?E*/T\ All AlZ /\13 All AZl A_’_’ A23 A31 ASZ AKB A31
B glL
NF#faf | 0.4626 | —0.3934| 0.1510 |—0.1243] 0.6318 |—0.4134|—0.0797| 0.1211 |—0.019 9| —0.028 9| 0.024 1
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Table 7 Weights of various evaluation indicators
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M
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0.160 6

0.061 6

0.050 7

0.257 9

0.168 7

0.032 5

0.049 4

0.008 1

0.011 8

0.009 8
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Table 8§ Comprehensive scores and ranking of ecological impact

assessment of construction area of eight mountainous highways
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Fig. 4 Scores of various evaluation indicators for each expressway
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