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The linear engineering impact on the eco-environment in permafrost regions:
research status and prospect

LIU Yali'?, WANG Junfeng'®, WU Qingbai'
(1. State Key Laboratory of Frozen Soil Engineering, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,
Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Beiluhe Observation Station
of Frozen Soil Engineering and Environment, Northwest Institute of Eco-Environment and Resources,

Chinese Academy of Sciences, Lanzhou 730000, China )

Abstract: In permafrost regions, the construction and operation of linear engineering (roads, railways, pipe-
lines, power line and so on) significantly affect the permafrost thermal state, the soil physicochemical proper-
ties, the hydrological processes and land surface processes along the linear engineering, further visibly change the
ecological environment and have a significant impact on the stability of frozen soil engineering. Study on the
change of ecological environment under the action of permafrost engineering is one of the research foci of perma-
frost in recent years. Through literature review, the main characteristics of linear engineering as well as the per-
mafrost environment and vegetation change due to frozen soil engineering are summarized, and the main ecologi-
cal problems due to the engineering construction in permafrost regions are discussed, including associated re-
search progress and present situation. At present, there are many studies about the feedback of ecological envi-
ronment to engineering. However, the corresponding mechanisms and processes of interrelation between the ele-
ments of the ecological environment and the engineering are still unclear. In the future research, effective testing
methods should be developed to provide services for the ecological environment monitoring and research in the
permafrost regions. Based on clarification of the mechanisms and processes of engineering acting on the ecologi-
cal environment in cold regions, evaluation on the environmental capacity threshold and prediction on the eco-
environment-changes should be carried out further, which will be helpful for providing theoretical support and
countermeasures in harmoniously developing the large-scale engineering and ecological environment construc-
tions.

Key words: permafrost regions; linear engineering; ecological environment; research status; prospect
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