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Structural characteristics and health status of roadside trees in Nanchang City,
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Abstract: As the network and skeleton of urban green space system, roadside trees play an irreplaceable role in urban
residents’ life. Rapid and accurate grasp of the structural characteristics and health status of urban roadside trees is
conducive to the construction and management of urban forest, thus improving its ecological service function. Based on the
Baidu Street View platform, this study investigated 963 quadrats, a total of 26,727 roadside trees, in Nanchang by street

view tree measurement method. Measures included indicators of street tree sizes ( diameter at breast height ( DBH),
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underbranch height ( UBH), tree height ( TH) and canopy size (CS)), health status ( the proportion of Tripod-
supporting, the proportion of Dieback, the proportion of Non-greenness leaf color and the proportion of Death trees) , and
vertical structure configuration of vegetation. Moreover, the spatial distribution characteristics of road trees under different
administrative regions and different urbanization intensities (urban and rural gradient under the development of ring roads)
were explored. The results showed that: (1) there was a high proportion of small trees in Nanchang: DBH of 10—20 cm
accounted for 65% , UBH of 1.5—2.5 m accounted for 76% , TH of 4—8 m accounted for 71% , CS of 2—6 m accounted
for 76%. The overall performance of the growth of street trees was healthy, the proportion of each index was small, but the
leaf health was poor. In 35% of the plots, no leaf color was unhealthy, 77% of the plots had no Tripod-supporting, 76% of
the plots had no Dieback and 93% of the plots had no death. The vertical structure of vegetation was in good condition,
mainly composed of arbor-shrub-herb (75% of the sample land). (2) In terms of spatial distribution, there are significant
differences in the sizes index and vertical structure configuration of road trees in different administrative areas, and
significant differences in health status ( proportion of Tripod-supporting and proportion of Non-greenness leaf color) (P<
0.05). There were urban-rural differences in the size index of road trees in different ring-road areas, which are manifested
as 1% ring > 2" ring > 3" ring, the vertical structure of the outer ring is more complex, configuration grade is 1" ring < 2™
ring < 3" ring. There were significant differences in the health status of different ring-road ( proportion of Tripod-supporting
and proportion of Non-greenness leaf color) (P<0.05). To sum up, the overall health status of the roadside trees in
Nanchang is good, the individual of the roadside trees is small, and they are mainly composed of multiple layers. Based on
the Baidu Street View, this study makes a relatively comprehensive evaluation of the structural characteristics and health
status of the roadside trees in Nanchang, which provides basic data support for the planning and management of the urban

roadside trees in Nanchang in the future.

Key Words: roadside tree; Baidu Street View; vertical structure; tree sizes; forest health
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Fig.1 The spatial distribution of the sample plot in Nanchang, the measurement method and the vertical structure types in this study
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Fig.2 Box-plots of tree size factors of roadside trees in Nanchang
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Fig.3 Spatial distribution map of street tree sizes in Nanchang
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Table 1 Differences of trees size among administrative region in Nanchang

K F Parameters VA X HFoigX A IX MEE ZRIX HHEIX 785 HL[X
AR KN Trees size

W TH/m 6.46ab 6.42ab 6.31b 5.88b 7.57a 5.81b 5.62b
5T i UBH/m 2.08b 1.84b 2.03b 2.02b 2.46a 2.02b 1.93b
TR CS/m 4.66bc 5.41b 4.87bc 4.12be 6.91a 4.26bc 3.90c
J#i#% DBH/ cm 16.59h 18.49h 16.73b 15.94b 22.40a 15.38b 17.14b
fat B 554544 Health and structure

728 H A7) Tripod-supporting/ % 10.69ab 5.08ab 6.88ab 13.51ab 2.28b 18.15a 0.4b
I €8 il )3 L 5] Non-green leaf/ % 55.37b 24.03¢ 43.89bc 45.92bc 27.05¢ 77.10a 78.29a
AR Ll Die-back/ % 8.33a 8.83a 9.70a 7.36a 6.95a 21.14a 14.49a
TET He A5 Death/ % 0.31a 1.50a 0.98a 0.39 0.42a 1.06a 1.07a
ZEFF55) Structure score 5.04b 5.97ab 6.26a 5.96ab 5.28ab 6.22a 6.00ab

R FHEFR R E 5 B E (P<0.05); DBH; i§4% diameter at breast height; UBH; 7 F & underbranch height; TH: # &= tree height; CS: & i

canopy size
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Fig.4 Box-plots of health index distribution of roadside trees in Nanchang
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Table 2 Analysis on the difference of tree growth among different ring roads in Nanchang

¥ Parameters 1 28 1% ring road 2 ¥ 2" ring road 3 28 3" ring road
BEAR TN Trees size

Rt TH/m 7.09a 6.15b 5.93b
55~ & UBH/m 2.26a 2.02b 1.99b
SR CS/m 5.89a 4.83b 4.19¢
ff)4% DBH/cm 19.14a 16.65b 16.00b
it 54549 Health and structure

FH A Tripod-supporting/ % 8.79a 9.81a 11.93a
W A A5 Non-green leaf/ % 49.16ab 55.17a 45.55b
H#iF L] Dieback/ % 7.06a 15.16a 8.71a
FETZLLH] Death/ % 1.14a 1.10a 3.12a
25 F9454) Structure score 5.43¢ 5.97b 6.33a
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Fig.7 RDA analysis of the coupling associations between the tree size, health status, vertical structure and social development factor and
road factor in Nanchang
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Table 3 The explanatory quantities and significance of each factor to the size, health and vertical structure of the street tree under different

conditions based on RDA analysis

MSLZLN; Simple explains

F Parameters fift B Explains/% F P
M Road tree density 4.4 30.2 0.002
ZFEHL Number of lanes 4.4 29.8 0.002
Fiffif Amount of shops 3.6 24.2 0.002
FRASZER R Static traffic flow 2.6 17.5 0.002
A Number of pedestrians 2 13.4 0.002
AL Dynamic traffic flow 1 6.7 0.004
AL SEIE Green belt width 0.8 5.3 0.01
ZMF08% Conditional explains

T B Road tree density 4.4 30.2 0.002
%% Number of lanes 3.1 22.3 0.002
T4l Amount of shops 2.7 18.5 0.002
AL R Dynamic traffic flow 1.7 12.4 0.002
BRI Static traffic flow 0.7 5.3 0.01
A& Number of pedestrians 0.2 1.2 0.0296
LRALA FEE Green belt width 0.2 1.1 0.324
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