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A study on the structural characteristics of prop root of mangrove trees using
the 3-D laser scanner

Hideaki Yanagisawal), Toyohiko Miyagiz)

Abstract: This study investigated the structural characteristics of prop root of mangrove trees using the 3-D laser
scanner. We measured stem and prop roots of mangrove trees planted at 1998 and 1978 in the Can Gio District,
Southern Vietnam. Comparing the measurement by measuring tape, the 3-D laser scanner scanned stem diameters
with the accuracy of less than 1 cm. From the analysis of 3-D data, we revealed that the volume of prop root is
concentrated from bottom to the 1/4 height of prop root. This structure could contribute to prevent a tree from
uprooting on soft ground. From these results, we concluded that 3-D laser scanner is effective to investigate

mangrove root systems.
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Fig.1 (a) DPI-8X Handy scanner, (b) 3-D measurement of a mangrove tree, and (c) Marker.
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Fig.2 (a) Survey area, (b) Conditions of the target forest, and (c) Conditions of target trees for the 3-D scan.
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Fig.3 Comparison between mangrove’s photos and 3-D data. (a) 19 years and (b) 39 years.
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Fig.4 Vertical distribution and cumulative distribution of tree volume. (a)(b) 19 years and (c)(d) 39 years.
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Table 1 Comparison between 3-D scan data and measurement by a measuring tape.
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Fig.5 Comparison between 3-D data and models by 3-D printer. (a) 19 years (1/10 scale) and (b) 39 years (1/22 scale).
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Fig.6 Hydraulic experiment using mangrove models (1/10 scale).
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