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[1] Butnor J R, Pruyn M L, Shaw D C, et al. Detecting defects in conifers with ground penetrating radar:
applications and challenges[J]. Forest Pathology. 2009, 39(5): 309-322,

[2] Butnor J R, Barton C, Day F P, et al. Using Ground-Penetrating Radar to Detect Tree Roots and Estimate
Biomass[J]. Measuring Roots. 2011: 213-245.
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Table 1. Area and location of decay determined by Picus or visual examination and a comparison of the two measure-
ments on all trees in the study.

Percentage of

No. of Average Percentage decay total area
Picus diameter  Picus Visual False False Percentage
Hp@ﬁIL‘S 1D Section SENSOTS (em) evaluation evaluation Difference POS'IU\'CS" l'!L‘gﬂ[l\'CS' i\Cl."'LiT‘ﬂC‘\"
White oak 1 Bottom 10 48 23% 28% 5% 5% 10% 85%
White oak 1 Middle 10 42 0% 0% 0% 0% 0% 100%
White oak 1 Top 10 40 0% 0% 0% 0% 0% 100%
White oak 2 Bottom 10 36 36% 35% =1% 11% 9% 79%
White oak 2 Top 10 27 0% 0% 0% 0% 0% 100%
White oak 3 Bottom 10 49 9% 12% 3% 1% 4% Q5%
White oak 3 Top 10 44 0% 0% 0% 0% 0% 100%
White oak 4 Bottom 10 46 0% 0% 0% 0% 0% 100%
White oak a4 Top 10 38 0% 0% 0% 0% 0% 100%
White oak 5 Bottom 10 28 0% 0% 0% 0% 0% 100%
White oak 5 Top 10 25 0% 0% 0% 0% 0% 100%
White oak 6 Bottom 10 41 10% 12% 2% 3% 4% 93%
White oak 7 Bottom 10 36 3% 0% 3% 3% 0% 97%
White oak T Top 10 2T 0% 0% 0% 0% 0% 100%
White oak 8 Bottom 10 35 26% 35% 9% 3% 15% 82%
White oak 9 Bottom 10 49 16% 36% 20% 2% 21% 7%
White oak 9 Top 10 37 26% 28% 2% 5% 5% 91%
Hickory spp 10 Bottam 10 40 7% 16% 9% 2% 9% B89%
Hickory spp. 10 Middle 9 33 0% 1% 1% 0% 1% 99%
Hickory spp 10 lop 9 29 0% 0% 0% 0% 0% 100%
Hickory spp. 11 Bottom 10 36 2% 14% 12% 0% 10% 90%
Hickory spp. 11 Middle 8 31 4% 12% 8% 2% 7% 92%
Hickory spp 11 Top 8 31 9% 10% 1% 2% 3% 95%
Hickory spp. 12 Bottom 8 32 30% 30% 0% 5% 2% 93%
Hickory spp. 12 Middle 8 27 18% 23% 5% 4% 9% 87%
Hickory spp. 12 Top 8 27 17% 24% 7% 2% 12% 86%
White oak 13 Bottom 8 30 37% 45% 8% 5% 14% 80%

“False positive area was where Picus detected decay, but none was present.
‘False negative area was where Picus did not detect decay; but decay was present.
*Accuracy was caleulated by dividing the area where both Picus and the visual examination ol photographs showed decay by the total eross-sectional area.

B PiCUS Sonic Tomograph £ i

[1] Brazee N J, Marra R E, Gaécke L, et al. Non-destructive assessment of internal decay in three hardwood

species of northeastern North America using sonic and electrical impedance tomography[J]. Forestry. 2011,
84(1): 33-40.

[2] Gilbert E A, Smiley E T. Picus Sonic Tomography for the Quanification of Decay in White Oak (Quercus
alba) and Hickory (Carya spp.)[J]. Journal of Arboriculture. 2004, 30(5): 277-281.

[3] Johnstone D, Tausz M, Moore G, ct al. Quantifying Wood Decay in Sydney Bluegum (Eucalyptus
saligna) Trees[J]. Journal of Arboriculture. 2010, 36(6): 243-252.

[4] Nicolotti G, Socco L V, Martinis R, et al. Application and comparison of three tomographic techniques
for detection of decay in trees[J]. Journal of Arboriculture. 2003, 29(2): 66-78.
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Figure 2. Two-dimensional tomograms from disks 1 to 15, Gray line in tomogram is hazard assessment at 0.3 threshold
(/R = 0.3) from the Mattheck equation (Mattheck and Breloer 1994).

Bl ARBOTOM £ ik

[1] Mariiio R, Fernandez M, Fernandez-Rodriguez C, et al. Detection of pith location in chestnut lumber
(Castanea sativa; Mill.) by means of acoustic tomography and longitudinal stress-wave velocity[J]. European
Journal of Wood and Wood Products. 2010, 68(2): 197-206.

[2] Wang L, Xu H, Zhou C, et al. Effect of sensor quantity on measurement accuracy of log inner defects by
using stress wave[J]. Journal of Forestry Research. 2007, 18(3): 221-225.

[3] Liang S, Fu F. Strength Loss and Hazard Assessment of Euphrates Poplar Using Stress Wave
Tomography[J]. Wood and Fiber Science. 2012, 44(1): 1-9.
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[1] Brazee N J, Marra R E, Géicke L, et al. Non-destructive assessment of internal decay in three hardwood
species of northeastern North America using sonic and electrical impedance tomography[J]. Forestry. 2011,
84(1): 33-40.
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[1] Luley C J, Nowak D J, Greenfield E J, et al. Frequency and severity of trunk decay in street tree maples
in four New York cities[J]. Journal of Arboriculture. 2009, 35(2): 94.

[2] Feio A O, Lourenco P B, Machado J S. Non-Destructive Evaluation of the Mechanical Behavior of
Chestnut Wood in Tension and Compression Parallel to Grain[J]. International Journal of Architectural
Heritage. 2007, 1(3): 272-292.

[3] Lin C, Tsai M, Wang S. Nondestructive evaluation techniques for assessing dynamic modulus of elasticity
of moso bamboo (Phyllosachys edulis) lamina[J]. Journal of Wood Science. 2006, 52(4): 342.

[4] Johnstone D M, Ades P K, Moore G M, et al. Predicting wood decay in eucalypts using an expert system
and the IML-Resistograph drill[J]. Arboriculture and Urban Forestry. 2007, 33(2): 76-82.

[5] Isik F, Li B. Rapid assessment of wood density of live trees using the Resistograph for selection in tree
improvement programs[J]. Canadian Journal of Forest Research. 2003, 33(12): 2426-2435.

[6] Rinn F, Schweingruber F H, Sch A R E. RESISTOGRAPH and X-Ray Density Charts of Wood.
Comparative Evaluation of Drill-Resistance Profiles and X-Ray Density Charts of Different Wood Species[J].
Holzforschung. 1996, 50(4): 303-311.
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