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Fig. 6 Active layer thickness distribution in the study area
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Fig. 7 Thickness area and area ratio of each active layer
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Study on the prediction model and distribution characteristics of active
layer thickness along the Qinghai-Tibet engineering corridor

LIU Zhiyun', HUANG Chuan', YU Hui’, ZHONG Zhentao', CUI Fuging'
(1. College of Geology Engineering and Geomatics, Chang’an University, Xi’an 710054, China; 2. Xi’an Zhongjiao Highway
Geotechnical Engineering Co. Ltd., CCCC First Highway Consultants Co. Ltd., Xi’an 710075, China)

Abstract: In order to explore the distribution characteristics of active layer thickness (ALT) in permafrost areas
along the Qinghai-Tibet engineering corridor, combined with the ALT monitoring data of 300 drilling points
along the Qinghai-Tibet Highway and Qinghai-Tibet Railway, Using annual average surface temperature, aver-
age vegetation index, equivalent latitude, latitude, elevation and ice content as analysis parameters, prediction
models based on the empirical formula, random forest and radial basis function (RBF) neural network method
are developed. The results of each prediction model show that the ALT has a strong non-linear relationship with
each prediction factor; the RBF neural network prediction model has the highest prediction accuracy, and the
goodness of fit (R*) reaches 0. 84. Utilizing the developed RBF neural network prediction model and high-preci-
sion remote sensing data, the ALT distribution map of whole Qinghai-Tibet engineering corridor has been ob-
tained. The distribution map shows that the thickness of active layer in the study area is mainly 2~4 m, with area
of 5 468. 3 km®, accounting for 47. 27% of the total area, and mainly distributes in Chumar River Plain, Beiluhe
Basin, Tanggula Mountain, and Touerjiu Mountain; subsequently, the conditions of ALT larger than 4m has
the area of 3 382. 3 km®, accounting for 29. 24% of total, the overall distribution of which is biased towards the
southern region and mainly in Buqu River valley to Touerjiu Mountain. Finally, the relations among the ALT,
ice content and ground temperature of the study area have been researched. The results show that the ALT de-
creases with the increase of ice content and increases with the increase of ground temperature.

Key words: Qinghai-Tibet engineering corridor; active layer thickness; ice content; random forest; RBF neural

network
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