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Perspectives and prospects of unmanned aerial vehicle in remote sensing
monitoring of biodiversity

Qinghua Guo®’, Fangfang Wu'?, Tianyu Hu', Linhai Chen? lJin Liu!, Xiaogian Zhao'? Shang Gao“?,
Shuxin Pang*

1 State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Bei-
jing 100093

2 University of the Chinese Academy of Sciences, Beijing 100049

Abstract: During the past decade, unmanned aerial vehicle (UAV) based remote sensing has been increas-
ingly used in the fields of vegetation inventory, natural resource management, and biodiversity conservation,
due to its low cost and high flexibility. In this study, we present a reference for the selection of UAV plat-
forms and remote sensing sensors, by introducing a UAV classification system and summarizing applicability
in biodiversity monitoring using remote sensing techniques. For each UAV platform category, we also intro-
duce the characteristics and capabilities of different remote sensing sensors that can be supported. Moreover,
through the combination of a case study which collected high-fidelity UAV-based remotely sensed data, we
discuss current research progress using UAV-borne remote sensing data to derive direct and indirect biodi-
versity parameters. Finally, we discuss the current limitations of UAV-based remote sensing platforms for
biodiversity monitoring, such as the existing gap between hardware and software, the high cost of certain
components (e.g. the initial measurement unit), incomplete laws and regulations, and the disconnect with tra-
ditional biodiversity monitoring methods. In summary, we believe that UAV-based remote sensing platforms
can greatly help to fill the gaps between terrestrial measurements and aerial/spaceborne measurements, and
can increase the accuracy and reliability of upscaling point-based terrestrial measurements to the regional
scale. There is a need to launch more projects that address building a UAV-based biodiversity monitoring
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network, and therefore improve our capability to analyze and forecast biodiversity changes in hotspots.
Key words: UAV; remote sensing; sensors; LIDAR; multi-source data
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Fig. 2 The scale of UAV applied in biodiversity remote sens-
ing monitoring
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Table 1 Comparison the characterization of different UAV sizes (refer to the Interim Provisions on the Administration of Civil Un-

manned Aircraft System Pilot; Anderson & Gaston, 2013)

AT AN BRI AN NN RESTE AL

Mini UAV Light UAV Small UAV Large UAV
HLEE Weight (kg) <7 7-116 < 5,700 > 5,700
A K/ Payload (kg) <5 5-30 <50 200-900
SRR E] Flying time (h) <1 <2 <10 <48
Sk AT R Max flying height (km) <025 <1 <4 8-20

*R2 EEEMEZERT AL
Table 2 Comparison of fixed- and rotating-wing UAV

il 2 ¥ Fixed-wing

% g3 Rotating-wing

P TRATHPER . FURBE . BN, Bk, SR TR E s R ORI, A2 RE fegE, Am s

Advantage Faster in flying speed, longer in flying time and distance, larger in

payload, and higher in max flying height

JRIRYE BRI, IR H R %

Limitation  More difficult in operation, and more requirements in takeoff and

landing place

AL E bR, BRI dEP 0T

Less requirements in takeoff and landing place, hover in place
and observe, and easy to operate and maintain.

AT /N B [R5

Lower in payload and shorter in flying time
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Table 3 Advantages and limitation of different sensors and the application
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Appendix 1 Flowchart of UAV Remote sensing system operation
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Appendix 2 Flowchart of UAV Remote sensing system components
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