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Research note

Evaluation of Squirrel-Damage to Standing Trees

of Luanta Fir by Stress-Wave-Based Tomography

Cheng-Jung Lin,”  Chih-Ming Chiu,””  Te-Hsin Yang,”
Sheng-Lin Tang,”  Song-Yung Wang’”

[ Summary ]

In this study, acoustic tomography using the Arbotom tool provided a 2-D image. The method
allows the nondestructive inspection of standing trees for cavities, rot, and defects. Determination
of the presence, size, and location of defects in trees is possible. It is based on the simultaneous
measurement of the transmission time (or velocity) of a stress wave by 6 transducers arranged
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around the stem. The stress-wave-based tomographic method was extensively tested by compari-
son of the tomogram with not only the cross section of trees cut after the measurements, but also
with data from disks obtained in the same plane. Defects are identified as soon as the wood is suffi-
ciently deteriorated to reduce the stress wave velocity and change the color. Therefore, this method
may become a valuable tool for hazard tree or plantation tree inspection, evaluation, and manage-
ment.
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C. Centered cavity

Fig. 1. Visual confirmation of the stress wave diagnosis of China-fir samples. Left side, pho-
tograph of a disc; Right side, 2-D image. Arrows (—) point to defects.
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B. 2-D image of the tree after being felled

C. Photograph of the disk
Fig. 2. Evaluation of Luanta China-fir
standing tree by acoustic tomography. The
defects were invisible from the outside.
Arrows (—) point to defects.
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Fig. 3. Relationship between run times of
the first and second tests in the same cross
section.
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Fig. 4. Relationship between run times of a
standing tree and a stem after being felled.
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