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Abstract
Airborne Light Detection and Ranging (LiDAR) systems have been used for timber volume estimation for these two decades. Since LiDAR systems measure elevation of land surface accurately, their data are used for the most precise volume mapping among various kinds of remote sensor data. We aimed at estimating volume distribution in a large area using LiDAR data. The study site was selected in a part of Daihachiga river basin, which spreads 10.3 km in east and west and 2.0 km in north and south in Gifu, Japan. The area is covered by artificial evergreen conifer forest and natural deciduous broadleaved forest. Three LiDAR data, which were obtained in 2003, 2005 and 2011 with beam density about 1 beam per square meter, were used to extract digital terrain model (DTM). A digital canopy height model (DCHM) was computed as the difference of DTM and digital surface model of 2011. Field surveys were executed between 2010 and 2013, and stock volume of 90 plots were computed. Various canopy information such as average and standard deviation of canopy height and height at specific percentile were computed using DCHM. Correlation coefficients between the parameters and volume were examined for conifer and broadleaved forests, separately. Average canopy height showed the highest correlation with volume for conifer forest, however middle height of the canopies was the best parameter for broadleaved forest. Volume estimation models were determined by a linear regression analysis using the field data and the parameter with the highest correlation. Stock volume was mapped using the selected DCHM parameters and the regression models. The result showed that conifer forest exceeding 600 m3/ha existed in the western gentle slopes, while broadleaved forests with volume less than 500 m3/ha spread in the eastern mountainous area mainly. The LiDAR data elucidated volume distribution in the study site.
