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forest stands based on CHM from airborne LiDAR
data and tree species
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Forest Sub-compartment Delineation Based on Airborne
LiDAR Canopy Height Model

XIONG Hao', PANG Yong', JIA Wen', LI Chun-gan®

(1. Research Institute of Forest Resource Information Techniques, Chinese Academy of Forestry. Key Laboratory of Forestry
Remote Sensing and Information System, National Forestry and Grassland Administration, Beijing 100091, China;
2. Forestry College of Guangxi University, Nanning 530004, Guangxi, China)

Abstract: [Objective] Based canopy height model (CHM) to automatically delineate the forest sub-com-
partments of forest resources management inventory similar to the manual delineation. [Method] Suppor-
ted by tree species derived from hyperspectral image, the CHM generated from airborne LiDAR data was
used for multi-resolution segmentation and optimization. First, the segmentation was applied on 1 m resol-
ution CHM to obtain the over-segmentation results. Then 1 m resolution CHM was down sampled to 5 m
resolution and segmented to get the under-segmentation results. By combining and optimizing these two
results, the final sub-compartment delineation was obtained. The manual sub-compartments, the sub-com-
partments delineated based on 0.1 m spatial resolution Digital Orthophoto Map (DOM) and the Logging
sub-compartments were used as reference data. The Ultimate Measurement Accuracy (UMA) rule was
used to validate the accuracy of boundary drawing of stand segmentation results in its consistency with the
reference sub-compartments. The UMA has 8 indexes, which are Roundness, Compactness, Shape index,
Radius of smallest enclosing ellipse, Elliptic fit, P2A etc. And the Intersection Over Union (/OU) ratio was
also introduced to quantify the consistency between the automatic segments and reference sub-compart-
ments. The explained variance of mean height and mean DBH was calculated using the field data to valid-
ate the internal consistency and external variability accuracy of automatic segments. [Result] The auto-
matic segments were similar to that of the reference sub-compartments in shape, area and other charac-
teristics of UMA, and were most similar to the manual sub-compartments. The proportions of automatic
segments whose /OU ratio was more than 70% with manual sub-compartments, the DOM sub-compart-
ments and the Logging sub-compartments were 46%, 37%, and 43%, respectively. The proportions of
automatic segments whose /OU ratio more than 50% were 61%, 54%, and 55%. The explained variances
of mean DBH and mean height of automatically delineated sub-compartments were 97% and 98%, indicat-
ing the high internal consistency and distinct differences with adjacent sub-compartments of automatic
sub-compartments. The explained variances of mean canopy height was 84.81%, which was 1.77% high-
er than that of the manual sub-compartments. [Conclusion] The sub-compartments automatically delin-
eated by multi-scale segmentation method with CHM and tree species derived from hyperspectral image
have obvious advantages in terms of internal consistency and boundary accuracy, and are more consist-
ent with the distribution of trees at sub-compartments boundaries. This method saves time, increases effi-
ciency, and increases the accuracy of forest sub-compartment delineation, which can support forest delic-
acy management planning.

Keywords: airborne laser scanner; canopy height model; tree species; forest sub-compartment
delineation; multi-resolution segmentation
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