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Analysis of mechanical stability of a large mature tree using 3D shape data

NAKAMURA, Akihiro
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A volumetric model of the trunk, branches, and leaves of a large, mature
Cinnamomum tree was built from 3D point cloud data obtained via a terrestrial LIDAR survey of the tree.
The model was then used to calculate the weight distribution of the tree and the forces exerted on a
supporting pole due to the weight of the branch it supported and the force applied to that branch under
high wind conditions. Both the branch and the pole were assumed to be static for the calculations. Leaf
area was also estimated using transmittance ratios of direct solar radiation under the Cinnamomum canopy.
The transmittance data was obtained from a direct p¥ranometer in an open site and global pyranometers
placed under the canopy. However the estimation of leaf area was unsuccessful. Data on leaf inclination
angles, and sensor area and data allowing the discrimination of leaves and twigs were thought to be
necessary.
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26,148 26,148 0
2,468 2,468 0
1 254 192 62
2 1,532 1,411 121
3 511 490 21
4 1,245 1,192 53
5 5,881 5676 205
6 1,222 1,180 43
7 1,047 939 109
8 2,051 1,923 124
9 437 426 11
10 9,612 9,362 250
11 1,351 1,302 49
12 1,568 1,463 106
13 1,307 1,176 131
14 1,392 1,261 131
58,026 56,609 1,416
(kg)
30 m/s 50 m/s
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m/s kg MN-m N/mm?2
30 01 090 0.81
30 02 1.38 1.24
30 05 282 254
50 0.1 1.75 158
50 02 3.09 278
50 05 7.10 6.39
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