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Development of simple quantitative measurement method of the vertical structure of forest
Tetsuya IGARASHI

Forestry and Forest Products Research Institute, Forest Research and Management Organization

Abstract: The vertical structure of the forest affects diversity, and it is essential information showing the quality as a habitat of the
forest. FHD (foliage height diversity) is familiar as an index indicating the complexity of the vertical structure. Although, the
investigation of the vertical structure needs troublesome labor and cost. Therefore, we attempted to develop a simple method
which can measure the approximated vertical distribution of leaf using the laser rangefinder. In this method, I can obtain the
distribution point data of vertical leaf distributions in a short time by measuring the distance and angle to the leaves by slightly
changing the angle from horizontal to vertical from one point in the forest. | analyze the point cloud data obtained, estimate the
occupancy rate by leaf group at each hierarchy of the forest, and estimate FHD as a substitute for hierarchical leaf group density.
The validity of the estimation was investigated by simulation using virtual leaf group distribution data constructed on the
computer. As a result, there was a tendency to be significantly smaller than the actual value, but by increasing the number of laser
measurements per section, the difference from the actual value could be reduced.
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Fig-1. Procedure for estimating FHD a) Measure the
distribution of leaves by laser rangefinder. b) Convert
the distributions of leaves to the status of pixels
with/without leaves. ¢) Total number of pixels with

leaves per hierarchy.
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Fig-2. Results of accuracy evaluation with a
different number of measuring lasers. A gray line
is a line whose estimated value and real value
match. The points are results for each virtual
forest. a) 50 lasers b) 100 lasers c) 150 lasers d) 200

lasers
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Fig-3. Examples where the estimated value and
the actual value significantly diverge a) When the
laser is obstructed by dense foliage of shrubs b)
When the leaf group density of the canopy is
exceptionally high (small black spots: leaves that
the laser did not hit, large black spots: leaves that
were hit by the laser)
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