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Estimation of Leaf Area Density of Zelkova Trees Using Airborne
and Portable Scanning Lidar Systems
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ABSTRACT

Leaf area density (LAD) profile of zelkova trees was estimated by combining helicopter-borne and portable lidar
data based on voxel-based canopy profiling (VCP) method. In this VCP-method, 3-D point cloud data of the trees in the
measurement plot were collected from airborne and portable scanning lidar. These data were registered into a single-
point cloud date set with a common coordinate system, and then converted into a voxel-based 3-D model that reproduced
the tree precisely, including within the canopy. This precise voxel model allowed the LAD of these trees to be computed
by direct counting of the beam-contact frequency in each layer. Afterwards, linear interpolation was applied to the
underestimated parts of the LAD profile. Root mean square error of the best LAD estimations was 0.20 m?m-.
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Fig. 1 lilustration of lidar measurements. (A) Aerial photograph of
study area. ({B) Scanning directions of pertable scanning
lidar {C} Laser beam scanning to zelkova canopy within a
measurement plot by airborne lidar and pontable lidar.
6 represents the central incident angle of laser beam.
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Table 1 Actual measured descriptive variables for the Japanese
zelkova canapy within the measurement plot

Tree name Height LAl LAD Spectic leat area
(my  mm?) (mm” im' kg
Mean _ Maximum _ Mean *S.D.
Zelkova serrata
{Thunberg ) 125 459 0.57 1.51 11.9 2.3
Makino

*S.D.=Standard deviation
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Fig. 2 Schematic diagram of the lidar-measurements
and computation for LAD estimation.
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Fig. 3 Co-registered airborne and portable lidar image of the
Japanease zelkova canopy within the measurement
piot.
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Fig. 4 Comparison of LAD profiles of the zelkova canopy
between the lidar-derived estimates obtained with each
lidar, linear interpolaticn and the actual measurement.
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