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Effects of road networks on regional ecosystems in South
west mountain area: A case study in Jinhong of Longitudi
nal Range-Gorge Region

LIU Shi-Liang,WEN Min-Xia,CUl Bao-Shan,DONG Shi-Kui

School of Environment, State Key Laboratory of Water Environment Simulati
on, Beijing Normal University, Beijing 100875, China

Abstract Thedirect or indirect influences of ecological process caused by roads can extend fro
m population to landscape level. On the large scale, the influences are created and expanded by t
he road networks. The existence and extension of road networks affect adjacent |andscape patter
n and process within the road effect zone. The landscape fragmentation also brings pressure on re
gional ecological security. Considering the particular natural environment and ecological characteri
stics of Longitudinal Range-Gorge Region in Lancangjiang River valley of Y unnan Province, estim
ation of road effects on ecosystemsin the region will be more reasonal and practical. The paper t
akes Jinghong county as an example to quantify the landscape pattern affected by road constructi
on and to assessits effect on regional ecosystem. Buffer, comparison and scenario analysis wer

e used to elucidate the effect of road on landscape pattern and its ecological risk. Using GIS soft
ware, road buffers were divided into different classes and the buffers can be considered asroad €
ffect zone. Seven scenarios were set as no road, rural road networks overlay, third class road ov
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erlay, second class road overlay, first class road overlay, expressway under construction overla
y, and planning first class road overlay. Land use and landscape pattern index were compared t

o discern the changes under different scenarios and in different buffers. The results showed that fo
rest and shrub decreased while farmland and constructed land increased in the past 20 yearsin th
e studied area. In addition, the land use change rate increased near roads while landscape patter
n diversity index, eveness index, patch density, and human-disturbing index decreased. Existenc
e of road networks has been potential driving force to region land use change. The analysis of lan
d use in road effect zone showed that forests were mostly affected by road, followed by grassian
d, farmland or shrub land. The largest patch number affected is farmland near the low-level road
swhileit isforest near high-level road. Scenario analysis showed that the fractal dimension inde
X, patch number, and average patch area decreased with development of road networks. Differen




t road networks showed that low-level roads such as rural roads and third class roads contribute
d most to the regional patch number and area change. In general, expressway playslittlerole on t
he landscape pattern change.
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