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Unmanned aerial vehicle (UAV ) based methodology for spatial
distribution pattern analysis of desert vegetation

Hao Mengyu, Qin Longjun, Mao Peng, Luo Jiechunyi, Zhao Wenli, Qiu Guoyu
(School of Environment and Energy, Shenzhen Graduate School, Peking University, Shenzhen 518055, Guangdong, China)

Abstract: Ground-based quadrat sampling is one of the commonly used vegetation survey methods, which is a
time consuming and labor intensive process. The scale and amount of the quadrat are usually samll, and lots of
vegetation information may not be fully revealed, too. To overcome these challenges, an UAV based methodolo-
gy was proposed and was then applied to the spatial distribution pattern study in desert region: Taking the shrubs
in the desert region in Bayannur as example, high spatial resolution RGB images were acquired by the UAV. Af-
ter image preprocessing and object-oriented classification, the vegetation species were identified and then classi-
fied. The species distribution vector graphics were used for the multi-scale random quadrat layout and the vegeta-
tion location extracting. Then, the multi-scale quadrat analysis and the point pattern analysis based on complete
statistics of vegetation information were carried out. The results showed that the classification processis of high
accuracy. The quadrats data of vegetation information with enlarged scale and increased quantity could be pro-
cessed automatically and then the multi-aspects ecological analysis could be conducted. Therefore, this method
shows a great potential to be applied in a larger scale spatial distribution pattern analysis of plant population in
desert reginon.

Key words: unmanned aerial vehicle; desert vegetation; spatial distribution; quadrat analysis; pattern



