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Extraction of solifluction terraces in the eastern Qinghai-Tibet Plateau
based on deep learning and high-resolution remote sensing images

WANG Ximin'?, HUANG Ronggang', XU Zhida'?, JIAO Zhiping'*, JIANG Liming"*

(1. State Key Laboratory of Geodesy and Earth’ s Dynamics, Innovation Academy for Precision Measurement Science and
Technology, Chinese Academy of Sciences, Wuhan 430077, China;
University of Chinese Academy of Sciences, Beijing 100049, China)

2. College of Earth and Planetary Sciences,

Abstract: Solifluction terraces is a typical slope cryogenic glacial landform. A large number of ancient paleo-so-
lifluction terraces are found in the eastern Tibetan Plateau, and their spatial distribution is important for recon-
structing the distribution of ancient permafrost and paleoclimatic environment in the region. The complex tex-
ture, different geometric shapes and diverse surface coverage of solifluction terraces make remote sensing inter-
pretation and automatic extraction of solifluction terraces very difficult. However, deep learning methods can ac-
quire contextual multi-scale semantic information and improve feature representation, providing an important
means for large-scale extraction of solifluction terraces. Therefore, this paper proposed an automatic extraction
method of solifluction terraces based on the DeepLab V3+ deep learning model and high-resolution optical re-
mote sensing images, and conducted experimental research in the surrounding area of Xinduqgiao, Ganzi Prefec-
ture, Sichuan. The results show that: (1) Compared with the visual interpretation results, the comprehensive ac-
curacy of the extraction results of this method is above 0. 68, and its effectiveness were verified by field investi-
gation; (2) A total of 9 203 solifluction terraces were identified in this area, mainly distributed on both sides of
the valley near Xindugiao Town; (3) The solifluction terraces are mainly in the northwest direction, with a con-
centrated distribution of slopes ranging from 20° to 25°, most of the elevation is from 3 650 to 3 750 m, and the
main surface cover type is grass.

Key words: deep learning; high-resolution satellite images; solifluction terraces; eastern Qinghai-Tibet Plateau
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