Eco-Engineering, 26 (2), 45-49, 2014
2R

WERUVSFHRDPSDAMBEIX v Z 2754 4 —5HAICE D
1 FavHEEERERE S MOHE

Estimation of Leaf Area Density Profiles of Ginkgo Trees by
the Ground and High Position Measurements Using a Portable
Scanning Lidar

MFHCE. EFF B KEFTE. KEEKRT

Fumiki Hosoi, Shin Ueno, Shuhei Mizuki and Kenji Omasa*

FROR KRR e R I e R T113-8657  RRUHR Rt K 3Rz 1-1-1
*The University of Tokyo, Graduate School of Agricultural and Life Sciences
1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan

(20144E 3 H 6 H= A, 20144E 3 H27H % #1)

ABSTRACT

Ginkgo trees were scanned by a portable scanning lidar on the ground and at high positions above the ground. From
the obtained data, the leaf area density (LAD) profiles were estimated by voxel-based canopy profiling method. In this
method, information of laser beam traces is represented as attribute values of voxels in a 3-D voxel array and contact
frequency of laser beams within the canopy is counted based on the attribute values. LAD was underestimated at the higher
heights for the ground measurements and at lower heights for the high position ones. The root mean square errors (RMSEs)
of the LAD estimations for the measurements on the ground and at high positions were 0.84 and 0.45 m?m-3, respectively.
The LAD estimations derived from the ground and high position measurements were combined each other to improve the
LAD underestimation, resulting in the LAD estimate with the RMSE of 0.31 m?m3. The estimate was more accurate than
the ones solely obtained from the ground measurements or high position ones.
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Fig. 1. An illustration of lidar measurements (Modified from Hosoi
and Omasa 2009). Laser beam scanning to ginkgo canopy
within a measurement plot by a portable scanning lidar
on the ground and from high positions. 6, represents the
central incident angle of the laser beam.
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Fig. 2. A co-registered portable lidar image of the ginkgo canopy
within the measurement plot. The area enclosed by white
broken lines corresponds to the measurement plot.
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Fig. 3. Comparisons of LAD profiles of the ginkgo canopy derived
from lidar measurements and the actual measurement. (A)
Profiles obtained by 10m high position measurements,
the ground measurements and the actual measurement.
(B) Profiles obtained by combining LAD values of 10m
high position measurements with the ones of the ground
measurements, and the actual measurement.
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