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Estimating biomass of individual trees using point cloud
data of airborne LIDAR

Liu Qingwang” , Li Zengynan™ , Chen Erxue” , Pang Yong™ , Tian Xin", Cao Chunxiang™
(* State Laboratory for Forest Remote Sensing and Information Techniques, Research Institute of
Forest Resource Information Techniques of Chinese Academy of Forestry, Beijing 100091)
(™ State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing Applications
of Chinese Academy of Sciences, Beijing 100101)
Abstract
The representative species’ biomass of individual trees was estimated using the point cloud data from airborne light
detection and ranging (LIDAR) obtained by the simultaneous remote sensing and ground-based experiment in the Heihe
River Basin. Firstly, the canopy height model (CHM) was created from the point cloud data. Then, the relatively struc-
tural parameters were extracted using the optimized algorithm of crown feature recognition of individual trees. Finally, the
optimal regression equations between the estimated parameters (such as tree heights, crown diameters) and the field-mea-
sured parameters (such as tree heights, crown diameters, diameters at breast height (DBHs)) were obtained by the linear
regression analysis, and they were combined with the allometric growth equations of the field-measured biomass of indi-
vidual trees to get the allometric growth equations of estimated biomass of individual trees. In conclusion, the correlation
is obvious between the field-measured parameters and the estimated parameters of individual trees from point cloud data,
which can be used to estimate biomass of individual trees (R? is 0.729) .
Key words: light detection and ranging ( LIDAR), tree height, crown diameter, diameters at breast height
(DBH), allometric growth equation, biomass, Picea crassifolia
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