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Ice cliffs on debris-covered glaciers have been recognized as a hot spot for glacier melt. Ice cliffs are steep (even
sometimes overhanging) and fast evolving surface features, which make them challenging to monitor.
We surveyed the topography of Changri Nup Glacier (Nepalese Himalayas, Everest region) in November 2015
and 2016 using multiple sensors: terrestrial photogrammetry, Unmanned Aerial Vehicle (UAV) photogrammetry,
Pléiades stereo images and ASTER stereo images. We derived 3D point clouds and digital elevation models
(DEMs) following a Structure-from-Motion (SfM) workflow for the first two sets of data to monitor surface
elevation changes and calculate the associated volume loss. We derived only DEMs for the two last data sets. The
derived DEMs had resolutions ranging from < 5 cm to 30 m.
The derived point clouds and DEMs are used to quantify the ice melt of the cliffs at different scales. The very high
resolution SfM point clouds, together with the surface velocity field, will be used to calculate the volume losses
of 14 individual cliffs, depending on their size, aspect or the presence of supra glacial lake. Then we will extend
this analysis to the whole glacier to quantify the contribution of ice cliff melt to the overall glacier mass balance,
calculated with the UAV and Pléiades DEMs. This research will provide important tools to evaluate the role of ice
cliffs in regional mass loss.


