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Research on the Calculation Method of Landslide Volume Using Double Integration
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Abstract: The LiDAR technology has been developed rapidly in recent years, which provides new ideas for landslide monitoring. The use of

DEM comparison method to adjust the points within the grid to the same elevation may result in less accurate measurement of landslide volume.

To address this issue, we proposed a landslide volume calculation method using double integration. Firstly, we used ICP algorithm to register the

point clouds between different epochs. And then, the landslide area was voxelized using predefined voxel size. Taking the voxel as the unit, we

used PCA to estimate the normal vector and the fitted plane of each voxel. Finally, we calculated the volume change within each voxel between

two epochs through double integration. We used two sets of landslide point clouds with resolutions of 0.5 m, 1 m, 1.5 m and 2 m to conduct ex-

perimental analysis, respectively. The results show that compared with the DEM comparison method, the landslide volume calculation errors of

the proposed method are reduced by 150 m3, 153 m?, 69 m? and 142 m?® under the above resolutions, respectively, providing a theoretical basis

and application reference for similar applications.
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