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Abstract

In recent years, considering the global impact of climate change, there has been an
accelerated movement towards achieving carbon neutrality worldwide. Japan is no exception,
having set reduction targets of 26% by 2030 and 50% by 2050, compared to the levels in the
fiscal year 2013. Consequently, addressing the urgent task of cycling currently emitted CO»
through forests has become crucial. However, in Japan, observations are predominantly
conducted in artificial forests, with neglected forests possessing complex structures being
largely overlooked. Overseas, observations in tropical rainforests with complex structures
have advanced, offering insights that could be valuable for neglected forests. Existing studies
primarily focus on measurements related to overall forest biomass and CO. fixation.
Therefore, this study aims to establish measurement and analysis methods targeting neglected
forests (natural forests) for individual tree-level analysis.

To achieve individual tree-level analysis in forests with complex structures, the study
introduces low-altitude UAV (Unmanned Aerial Vehicle) flights in addition to high-altitude
UAV photo observations, high-altitude UAV LiDAR observations, and ground-based LiDAR,
as employed. Data obtained from these sources are integrated using voxel modeling, enabling
individual tree-level analysis.

As a result, deploying low-altitude UAVs for flights within the forest floor allowed the
development of an effective method for neglected forests. This approach facilitates the
observation of numerous neglected forests. Furthermore, by utilizing voxel modeling, various
products derived from multiple devices can be integrated, allowing for a detailed
representation of forest model structures. Additionally, voxel modeling enables the calculation
of CO: fixation at the individual tree level.

In the factor analysis affecting tree growth, it was found that the northwest slope exhibited
the highest tree height growth, while the south slope showed the lowest growth. The results

also indicate a correlation between crown spread and tree height growth.



