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Abstract: The purpose of this study was to estimate tree growth from crown and terrain characteristics
derived from LiDAR data. Study area was three planted stands of Japanese cedar (Cryptomeria japonica)
with different ages in the University of Tokyo Chiba Forest. We calculated the crown characteristics of
sun-exposed crown length and crown occupation area and the terrain characteristics of curvature, flow
accumulation, solar radiation, slope, shaded relief and slope direction from the LiDAR data that covered
target three stands. In addition, we conducted stem analysis for 29 sample trees in the target stands and
calculated growth of radius, height and volume for every sample tree in the last five years. Finally, we
conducted multiple regression analysis with dependent variables of tree growths derived from the stem
analysis and independent variables of crown and terrain characteristics derived from TiDAR data. The
results implied that the tree growths could be estimated from these characteristics in the forms of simple
linear functions though their correlations were relatively low compared with the previous studies concerning
tree growth estimation from LiDAR data with the aid of yield tables, growth curves and so on. The suggested
method implied that tree growth could be estimated simply from LiDAR data.
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Table 1. LiDAR data characteristics of the survey.
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Figure 1. Location map of target stands and sample trees.
Circles show the locations of sample trees appended their IDs.
Stand ages are 54 years old for stand A, 24 for B and 23 for C.
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Figure 2 . Crown and terrain data employed for multiple regression analysis.

(2a): sun-exposed crown length  (2b): crown occupation area  (2¢): curvature (2d): flow accumulation (2e): solar radiation (20 slope (2g): shaded relief
(2h): slope direction
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Table 2. Results of multiple regression analysis.
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Figure 3. Relationship between observed and estimated tree growths.

(3a): volume growth (3b): height growth (3c): radius growth at breast height
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