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ABSTRACT

Ginkgo trees were scanned in May, September and November by a high resolution portable scanning lidar to estimate
leaf inclination angle (LIA) distributions of different three seasons. From the obtained data, 150 leaves were selected in
each season and a plane was fitted to each leaf by a least-squares method. LIA was estimated from the zenith angles of
the fitted plane’s normals. By aggregating these angles, the LIA distributions in each season were obtained. The resultant
distributions were different each other and the seasonal change was observed. The difference seemed to reflect the growth
conditions such as bud break, leaf expansion, defoliation. The results were compared with the ones of Japanese zelkova
trees that grow in the same site and difference was observed between the distributions of ginkgo trees and Japanese zelkova
ones. Several factors such as structural difference, species specific characteristics seemed to be causes of the difference.
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Fig. 1. An example of a 3-D point cloud image of ginkgo leaves
taken by a high resolution portable scanning lidar.
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Fig. 2. Leaf inclination angle estimation from a leaf image obtained by a high-resolution portable
scanning lidar. (a) An example of a set of points corresponding to a ginkgo leaf. (b) A
plane fitted to a point set of a leaf. 8 is the LIA, derived from the angle of the normal with
respect to the zenith.
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Fig. 3. Lidar-derived leaf inclination angle distributions in different three seasons for (a) the ginkgo
trees and (b) Japanese zelkova trees ((b) is modified from Hosoi and Omasa, 2009).
S.D.: standard deviation.
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