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Research and Application of Rapid Measurement of Three-Dimensional
Vegetation Volume Based on UAV LiDAR
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Abstract

Three-dimensional vegetation volume is a comprehensive indicator to characterize the ecological benefits of urban vegetation.
In this study, taking the Cinnamomum camphora woodland in Pujiang Country Park in Shanghai, the research calculated and
compared the three-dimensional vegetation volume of Cinnamomum camphora in the research area by using the UAV lidar
method and the traditional measured estimation method. The study found that: (1) Compared with the traditional measurement
and estimation methods, the UAV lidar method can significantly improve the accuracy and efficiency of measuring the three-di-
mensional vegetation volume of vegetation. (2) The total three-dimensional vegetation volume of the camphor-like land in
Shanghai Pujiang Country Park is 2 936.55 m’, the average three-dimensional green density is 2.17 m*/m’, and the linear cor-
relation between the three-dimensional vegetation volume amount and the crown area of the single wood is significant. There-
fore, the study can provide a method reference for rapidly estimating urban vegetation’s three-dimensional vegetation volume.
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Fig. 1 Distribution of the study area and camphor tree-like points
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Fig.2 Sample tree point clouds and their profiles
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Fig. 4 Distribution characteristics of sample area three-dimensional vegetation volume
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Tab. 1 Characteristics of Cinnamomum camphora trees

FHAE EKXE &IME FHE
Characteristic Max Min Mean
FtEr/m 12.40 9.52 9.32
Rgt/m 0.36 0.15 0.27
T E/m 5.30 1.70 2.43
FAE/m 11.55 5.40 8.96
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Fig. 5 Linear regression results of the Three-dimensional vegetation volume and each influence factor
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Tab.2 UAV lidar means and traditional measured estimation of sample tree characteristic value
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