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Research on Stress Wave Detection and Evaluation of Trunk Defects in
Landscape Trees in Guangming District, Shenzhen
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wE

SR FHNE 398 TEADAG I AT B DX 1% Yy 48 AR DX /2 el 114) 388 AR A (1) A5 T PRI o 155 100, 324 16 I
fire ZEIERIT - (1) 79.38% MM ARAELEAS IR BE (B 125 1) [ R, 15.98% B AR A AN [ R B2 Py 1
FalalE, TR AL 4.64% 5 (2) T8 BV EABT23 T S0 2 20T 76 T2 (38.44%), HkJ=II
(30.61%). VE(7.14%) FIVEL(0.34%), Tl X 24 el () T2 TR AR 0 = B A 7R 2% (45.74%),  H.
AR, M TEIVEL (20.21%) FIVERL (2.13%) RYLLHIMLILE T IE L 5 (3) 3l 80% Myt T2 i)
IR AR A< 40 em EPIEROART, Wiz 2GR T5 i 5 (4) BT igioeiie . BRER
TR KRR, ARUER (Delonix regia). 1 (Camphora officinarum). F§1EHE (Falcataria falcata), A7
(Cinnamomum burmanni) N IENNFANG (Ceiba speciosa) Z5H# AP, BN S, XM TGS R Y
i, 2SO, AR, SRS A, WFITES S TR A X MR AR AR AR A IR T A
RS H TR,

Ktin
SEHIRK 5 PRMAA 5 NLITBAGTN 5 B T23 0 5 MEAHERETTAR
Abstract

The stress wave non-destructive testing technology was employed to detect and assess the internal defects of 388 garden trees
in the Guangming District of Shenzhen. The results indicated that: (1) 79.38% of the trees exhibit hollow trunks, 15.98% have
decayed trunks, and only 4.64% have intact trunks. (2) The trunk hollowing levels of roadside trees are primarily concentrated
at level II (38.44%), followed by level IIT (30.61%), level IV (7.14%) and level V (0.34%). The trunk hollowing levels of park
trees are predomimantly distributed in the higher concentrated at level 11T (45.74%), which constitutes a larger proportion, as
well as having a significantly greater distribution in Grade IV (20.21%) and Grade V (2.13%) than street trees. (3) More than
80% of trunk decay and hollowing issues occur in trees with Diameter at Breast Height(DBH) <40 cm, with decay and hollow-
ing are predominantly resulting from external damage to the trunk. (4) Tree species exhibiting severe trunk hollowing and de-
cay, such as Delonix regia, Camphora officinarum, Falcataria falcata, Cinnamomum burmanni, and Ceiba speciosa, are mainly
fast-growing tree species. Insufficient planting and management practices are the principal cause of the extensive damage to
trunks and the severe issues of decay and hollowing. The findings of this research can provide valuable references and guidance
for planning and managing garden tree species throughout the region.
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Fig. 1 3D legend of trunk stress wave detection
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Tab. 2 Results of trunk health detection and evaluation in Guangming District
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Tab. 3 Decayed & hollow status detection results of trunks in two different site environments

S IR &5 /% B2 /%
Site condition Decayed trunk Hollow trunk
B % 4.68 £6.04 19.13+18.27
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Tab. 4 Proportion of trees with decayed & hollow trunks at different levels
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Site condition
I m v \Y% I I m v \Y%
JE % 476 1293 5.44 0.34 0.00 0.00 3844 30.61 7.14 034
LG 4.26 2.13 5.32 0.00 0.00 0.00 2021 4574 2021 2.13
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Tab. 5 Correlation analysis between DBH and trunk health detection results

HF 522 BT F 45 T == 3
Factor Intact trunk Decayed trunk Hollow trunk
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Tab. 6 Correlation between DBH and different levels of decayed & hollow trunks
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Form factor
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Tab.7 Proportion of decayed & hollow trunks of the main tree species at different levels
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