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Process-based modelling of canopy photosynthesis for evaluating the
effect of silviculture
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Abstract

To evaluate effect of silviculture on forest carbon gain, detail description of stand structure and light transfer
process within canopy is necessity. Although several models describing detail three-dimensional structure and
light distribution within canopy have been proposed, extensive parameterization requirements limit application
of the fine-detailed schemes to larger scales such as stand and landscape level. Thus, structural description for
light harvesting must be simplified to scale up in larger scale. However, such a model simplification has not been
conducted especially for large trees. In this project, | develop a method describing detail structure and light
environment of Fagus crenata canopy from simple structural parameters easy to measure, such as tree height,
diameter of breast height and crown shape. Main study site is located at second-growth beech forest 70 years of
age at an altitude 900 m above sea level on the eastern slope of Mt. Naeba in Niigata prefecture. Ten F. crenata
at different height ranging from 5m to 25m are selected as sample trees and the canopy space is divided as an
array of cubic, the one side of which is 20cm. | measure leaf area density of all cubic with point quadrant method
and analyze the relationship between leaf clustering pattern and the structural parameters. Finally, | reproduce
virtual F. crenata stand and simulate effect of silviculture such as thinning on light environment within canopy

and canopy photosynthesis.
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