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Abstract: River terraces record the information of environmental changes in the process of river evolution. Proper identification
and classification of terraces are of great importance to the paleo-environmental reconstruction and local tectonic evolution.
Based on the analysis of drawbacks of the traditional approaches, a terrace extraction method using the unmanned aerial vehicle
(UAV) remote sensing is proposed. In this paper, the UAV images and high precision ground control points are used to auto-
matically generate the high resolution DSM (digital surface model) and orthophoto using computer vision-based structure from
motion with multi-view stereo photogrammetry (SIM-MVS) techniques. On this basis, the geometric characteristics of river
terraces, including the elevation, slope, and image textures are employed to delineate terraces. The proposed method is used to
extract the river terraces in the lower reaches of Manhe River, a branch of Hanjiang River. The results show that the terraces
extracted with the proposed method have a good agreement with those measured in the field. The proposed method has advanta-
ges of high precision and efficiency, and effective visualization for terrace representation. This method provides the technical
support for the recognition of terraces, and reveals the potential of UAV remote sensing in geomorphology studies.
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Fig.3 Ground control points measurement
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Table 3 Statistics of extracted terraces
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Fig.7 Elevation profiles of terraces in the left (a) and right (b) bank of the study reach



740 HERBLY:  http://www.earth-science.net

42 %

8 WHFLIX LR () A7 7 (b) B i 7 S0 46 UE

Fig.8 Field validation of extracted terraces in the left (a) and right (b) bank of the study reach
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