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Estimating wind enviroment

using voxel in secondary forest
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Abstract

Satoyama is located between mountainous areas and urban areas. The satoyama is composed of settlements,
secondary forests, farmland, reservoirs and grasslands. The secondary forest is a regenerated forest after the
natural forest was lost. These environments have been formed and maintained by a variety of human activities by
agriculture and forestry. However, aging and depopulation in mountainous areas are remarkable a ruined forest
has been increasing. In recent years, goverments and research institutes are working on regenerating sustainable
natural resources.

A forest thinning is one of the effective ways to maintain forests. The thinning is the artificial adjustment
of tree density to reduce competition between individuals. When thinning in an artificial forest, row thinning or
quantitative thinning is performed. These methods can select the cut down trees mechanically and safe work can be
performed. However, the secondary forests are composed of various tree species, so these methods can’t be applied.
When performing thinning in secondary forests, a qualitative thinning is used. In the qualitative thinning, a skilled
craftsman selects felled trees based on tree characteristics. However, it is difficult to implement qualitative thinning
in a wide area, because of the aging of skilled craftsmen and the lack of succession of techniques. Therefore,
when thinning in a secondary forest, the selection of felling trees and the logging intensity must be clarified from
experiments and simulations based on models that reproduce the three-dimensional structure of the forest.

A voxel models can reproduce the three-dimensional structure of forests. The voxel model is a data model that
divides three-dimensional space into small cubes, about which many attributes can be stored. Hosoil¥ created a
voxel model of a single tree, and LAD(Leaf Area Density) and LAI(Leaf Area Index) was estimated. Kaneko[S]
obtained point cloud data of Camphor forest using a Terrestrial LIDAR, and created a voxel model has attribute
of leaf area and stem volume. Fujiwaura[7J has established a method for estimating PAR(Photosynthetically Active
Radiation ) using voxel models. By applying this methods, changes of solar radiation due to thinning can be
estimated. But, the forest environments also has wind, soil, rainfall, temperature and so on.

In this study, The wind environment of the secondary forest has estimated using a voxel model. The study area
is a secondary forest around Kanamine Shrine located in Nakagonyu district in Kami City, Kochi Prefecture. The
thinning has been implemented in the target area in February 2019. First, a point cloud data has acquired from
April to June 2018 and April to May 2019, and it was converted to a 10cm voxel model. secondly, the 10 cm voxel
model was converted to a mesh model, and fluid analysis was performed. Thirdly, 10cm voxel model has converted
to a Im voxel model, and the wind speed change coeflicient has given to the attribute. Finally, wind speed in the
forest and the change in wind speed due to thinning was calculated using the wind speed change coefficient. In
addition, verification data has calculated by performing fluid analysis with multiple mesh models. As a result of
comparing the verification data with the estimation data, the estimated data was overestimated with respect to the
verification data.

In this study, wind speed in the forest and the wind change due to thinning was estimated using a voxel model.
At present, leaves and non-leaves were modeled as cubes. Therefore, these must be modeled to a suitable shape.

In addition, the estimated data will be compared with actual measurements.
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