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Fig. 1 Location of Baishui River Glacier No. 1 in Yulong Snow Mountains
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Fig. 2 Unmanned Aerial Vehicle (UAV) aerial survey and data processing flow
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Application of Unmanned Aerial Vehicle (UAV) in the glacier region with
complex terrain: a case study in Baishui River Glacier No.1
located in the Yulong Snow Mountain

CHE Yanjun', WANG Shijin*, LIU Jing’
(1. Yichun University, Yichun 336000, Jiangxi, China; 2. State Key Laboratory of Cryospheric Science, Northwest Institute of

Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: As one of the core elements in the cryosphere, glacier is the natural indicator of climate change. By
monitoring the changes in glaciers, we can understand the local or global climate change, and the technology of
Unmanned Aerial Vehicle (UAV) is an important method for monitoring and studying glaciers today. In this pa-
per, we choose Baishui River Glacier No. 1 in Yulong Snow Mountains as the study region. The orthographic
image with the resolution of 0. 09 m in the terminus of the glaciers and the digital surface model (DSM) were
produced by utilizing low-flying of UAV. Comparing the orthophotos with Gaofen No. 1 (GF-1) Image and
Pléiade resampled image provided by Google Earth, the result presented that UAV orthophotos had a good
match with the images of GF-1 and Pléiade product in space. The UAV image with high spatial resolution can ac-
curately express the characteristics of glacier surface and some microtopography. At the same time, the digital
surface model (DSM) derived from UAV survey was more exquisite and accurate in terms of the glacier surface
topography, with the spatial resolution of 0. 09 m. In addition, the front position of Baishui River Glacier No. 1
retreated 646. 27 m=12. 04 m during the period of 1957 — 2018 based on this test of UAV survey and historical
satellite remote sensing data. In general, UAV has significant advantages in the process of conducting photo-
grammetry in terms of those glacier environments, including complex terrain, cloud weather, and difficult man-
ual observation. Besides, the on-the-spot verification of UAV survey at the end of the glacier will provide a ref-
erence for the next step in the monitoring and calculation of the mass balance of glaciers.

Key words: Unmanned Aerial Vehicle (UAV); glacier; orthophoto; digital surface model (DSM)
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