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Comparative estimates of quantities of woody debris in mountain streams

using simplified 3-D ground-based measurement
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Abstract: This study evaluated the effectiveness of three simplified three-dimensional (3-D)
ground-based measurement methods for efficient and safe assessment of woody debris quantities in
mountain streams. 3-D point cloud data were obtained from three mountains streams using each method.
The woody debris present in the mountain streams was detected visually using point cloud processing
software to estimate its diameter and length. Concurrently, a manual survey was conducted, and the
results were compared with those obtained using the three methods. The forest 3-D measurement system
OWL produced data with low point cloud density, which decreased the accuracy of woody debris
detection. By contrast, the iPad Pro LiDAR and SfM-MVS analysis of 4K video captured by a gimbal
camera yielded high point cloud density, with number detection rates ranging from 83.3 to 86.9% and
86.9 to 100%, respectively, and volume detection rates of 68.3 to 74.7% and 68.6 to 93.6% respectively.
However, between the two, the latter method is less practical owing to its complex data-acquisition
process.
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Shimizu et al. 2022, ¥R 5 2022) Z o0, BILHEBEORIREIE (NS 2021) 7 Sk 4 72 i
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BICEBENTWVWDLZ LR L., FERLBILTEFAKOERZIT) EEREKRD 2m A —
NDOH A RNZERBREAE LT, BRETOTICEREREIOHMZITY, 2 m A—/LiZxtd
LFEFA X (2 m) ZEHY A X TERLUZBREZSFREICRC THA XHEELZITo72. 0,
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A HE FH &l
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b) AFKIEHMESR (%)

A Hh HE FH &1l
iLiDAR 96.4 88.2 100.0
OWL 90.0 100.0 92.3
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BRAEBRETDHEREEBRFT L WS MLERSH DH. F72, iLIDAR, SfM TIIIRHE TO Rk
HDLVI|EFEETRTDHZET, LVEHATT LRV WERT — 2R E0 N5 /TREEN &
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