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Fig. 2 Locations of the two different field study sites and its control points: the first field test site is located at

the bare slope of Qilian Alpine Ecology and Hydrology Research Station (a) ; the second field test site

is located at the east part of the August-one ice cap (b)
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on November 21, 2020 spatial distribution of snow depth (a) ; distribution frequency of snow depth (b)
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Snow surface monitoring from 4D structure from motion photogrammetry

LIU Junfeng', CHEN Rensheng'?, HAN Chuntan', GUO Shuhai', LIU Zhangwen',
WANG Xueliang'®, QING Wenwu*

(1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 2. Northwest
University, Xi’an 710127, China; 3. Gansu Hydrological Stations , Lanzhou 730000, China;
4. Lanzhou University, Lanzhou 730000, China)

Abstract: In order to achieve 4D (time+space) multi-objective and high-precision snow monitoring, a single-
camera time-lapse Structure-from-Motion (SfM) photogrammetry setup was build-up and tested at two different
places of Qilian Mountains. The one test was performed to estimate snow depth, snow cover area and their distri-
bution on slope scale at Qilian Alpine station. Another experiments was carried out next to the August-one gla-
cier to monitor snow-surface depth and snow-surface features at plot-scale. At slope scale, the 4D SfM photo-
grammetry is capable to acquire snow cover area with high accuracy. Yet the accuracy of 4D SfM photogramme-
try derived snow depth was poor at slop scale. At plot-scale, the 4D SfM photogrammetry can obtain continuous
snow surface characteristic information and snow depth well. The absolute error between the 4D SfM photogram-
metry estimated and the SR50 observed snow depth was less than 3.4 cm. The 4D SfM photogrammetry perfor-
mance varies with the variation of surface condition in different season. The best performance was reached with
snow surface features were abundant in winter and in melt season. It is hard for 4D SfM photogrammetry to cap-
ture high precision and alignment achievement in spring. Our results suggest that 4D SfM photogrammetry can
achieve long-term, continual, multi-objective and high-precision monitor of plot scale snow processes.

Key words: 4D SfM photogrammetry ; structure from motion; snow covered area; snow depth; snow distribution
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