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Abstract: More than half of the total length of Qinghai-Tibet Railroad (QTR) traverses warm (0~1°C) permafrost areas, and about
40% of its total length is in ice-rich permafrost areas. The construction of the QTR must also consider the impacts of climatic
warming along the QTR during the next 50~100 years. The latest projection indicates a warming of 2.2~2.6°C on the Qinghai-Tibet
Plateau (QTP) by the year 2050. Therefore, the key to the successful construction of the QTR is to protect permafrost from being
thawed. Although railroad construction in permafrost areas has had a history of more than 100 years, the troubled sections of the
railroads in permafrost areas have been greater than 30% of their total length. Based on the experiences and lessons learned from the
road construction in permafrost areas, both in China and abroad, the author proposes that the principle of “active cooling” of the
railroad roadbed by lowering permafrost temperatures should be used in the design of the QTR, rather than that of “passive
protection” of permafrost through increasing thermal resistance of the roadway, such as increasing fill thickness and/or using
insulative materials. This is especially important for the road sections in warm, ice—rich permafrost. In addition, this paper proposes
several methods for “cooling the roadbed” by controlling radiation, convection and conduction through modifying roadway structure
and using different fill materials.
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THE IMPACTS OF RAILROAD ENGINEERING ON
THE ALPINE GRASSLAND ECOSYSTEM IN
THE QINGHAI-TIBET PLATEAU

WANG Gen—-xu WU Qing-bo WANG Yi-bo GUO Zheng—gang

(State Key Laboratory of Frozen Soil Engineering, Cold and Arid Regions Environmental and
Engineering Research Institute, CAS, Lanzhou 730000, Chinaj;)

Abstract: The distribution characteristics and regional changing background of alpine cold ecosystem along the railroad, where the
permafrost was located, are analyzed. Based on the comparison of the variation laws of the ecosystem along the Qinghai-Tibet highway
line and the relationship between permafrost environment and various alpine ecosystem, the integrative disturbed degree index method
and its quantitative assessment model, which comprised with the factors of engineering disturbed soil environmental change,
permafrost condition change and the restoration degree and anti—disturbing capacity of the various alpine cold ecosystem, are put
forward and used to estimate the impacts of railroad engineering on the alpine cold ecosystem in Tibetan plateau. According to the
climate change scene in future 50 years and the construction measures of the Qinghai-Tibet railroad, the impacts estimating results
show that the most serious disturbing construction actions have a middle degree of influence on ecosystem with maintaining the
disturbed grassland coverage over 50%. Meanwhile, the influence on alpine steppe ecosystem will be in middle and light degree. For
the middle and light disturbing construction actions, there will be slight influence on alpine ecosystems.

Key Worlds: Qinghai-Tibet Railroad, alpine cold ecosystem, permafrost environment, disturbing degree, impacts estimation.
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