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Abstract

To comprehensively evaluate the safety risk status of street trees, this paper investigated and detected eight risk factors of trees
on three urban expressways in Shenzhen, including Beihuan Avenue, Shennan Avenue, and Binhe (Hai) Avenue, and evaluated
their safety risks using the VTA risk matrix method. The research results indicate that over 95% of the street tree risks on three
urban expressways are acceptable or negligible, but there are still hidden trees with moderate or even significant risks, and the
order is Beihuan Avenue > Shennan Avenue > Binhe (Hai) Avenue; Trees such as Falcataria falcata, Cinnamomum burmannii,
Khaya senegalensis, Acacia mangium, Spathodea campanulata, and Eucalyptus have a higher likelihood of risk, while the safe-
ty of Dracontomelon duperreanum, and Syzygium hainanense is relatively high; The main trunk may be the central part of the
broken/lodging parts of street trees, but the whole plant lodging rate is also higher in Khaya senegalensis, Falcataria falcata,
Eucalyptus, and Acacia mangium; The frequency of occurrence of various risk factors varies among street tree species with
higher risk levels, but the frequency of occurrence of trunk inclination factors is generally higher, followed by bark damage,
trunk decay, and trunk hollow factors, and the risk factors may increase with the growth of tree size and age. The research find-
ings in this paper may serve as a scientific foundation for the daily management and safety risk prevention and control of urban
street trees susceptible to typhoon attacks.
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Tab. 1 Total amount and composition of roadside trees

pieticd RiFHEE / Fh RARBE / #k FERTFMRL
Street  Number of tree species ~ Number of trees Main tree species composition

o, 538 (Acacia mangium) 10.13%, *LFENB A (Handroanthus impetiginosus) 8.16%., ks (Ficus

concinna) 6.33%. N1 (Dracontomelon duperreanum) 6.04%. i & i Bk (Syzygium hainanense)

5.52%. AENBE (Khaya senegalensis) 4.19%. J&M 4% (Eucalyptus urophylla) 3.75%. A (Cinnamomum
burmanni) 3.03%. UK (Delonix regia) 2.55%. FETEE (Falcataria falcata) 2.10%

JNHHEZ (Terminalia neotaliala) 14.04%. FEFE 5.83%. RUBAKR 5.17%. #iE R A (Handroanthus
TRFARGE 119 19 821 chrysanthus) 4.43%. %% (Mangifera indica) 3.59%. &K (Bombax ceiba) 3.31%. NTET- 2.91%. ik
FATBE 2.78%. KIEAK (Spathodea campanulata) 2.53%. FAE 2.13%. FETERE 1.76%

LKA 123 35284

W] (1) ” 19383 BBy 55 (Bauhinia variegata) 19.46% . FERE 8.35% {EFETHIEk 5.04% KEIHT (Aistonia scholaris) 4.7%.
K& AR 3.94%. AR 3.68%. BRHR (Chukrasia tabularis) 3.46%. NTET-2.60%. FAEEHE 1.94%
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F2 (TEWMREITEIEIRE R ST R
Tab. 2 Risk assessment index system and scoring criteria for street trees
. _ BRI R
AP Tk Storing criora
Risk assessment Evaluation indicators
0 1 2 3
RCI/% < 60 <70 < 80 = 80
TI/° <5 <15 < 30 =30
RBD/% 0 <5 <10 =10
. RTIH 0 <5 <10 =10
A REPE RS P
RTD/% <5 < 15 < 30 =30
RTH/% 0 <10 <20 =20
RRE/% 0 <5 <10 =10
RRD/% 0 <5 <15 =15
Yrir / BIRER AL 1 (Z45k) 2 (—Phk) 3 (FTF) 4 (Bi%)
5 R AR S
K 1 [ R TR IR 1 (IEf) 2 (i) 3 (Ffs) 4 (Befix)
#*3 NEEXIHR(E x4 NEITRER
Tab. 3 Risk control values Tab. 4 Risk control level
- FERE REE% R R
b brlit Severity level Risk level Explanatory notes
ossibility
I (T7288) I(&E) m(™F) vV (RHE) IV (12 ~ 16) HARE, SO EER, FEAH
I (f) 1 2 3 4 m (8 ~9) FREEIAE:, o T DL AR R R B il it
I () 2 4 6 8 -
m (%‘) 3 6 9 12 I (3 - 6) Tﬁxﬂlﬁ, )J.?T iig#ﬂﬂ?@ ?%
vV () 4 8 12 16 I(<3) RIS, N I B SR Ak
E o AP HEAL R AR T 09475 | BT PR
xRS ITERZEXKRITHERSLL

Tab.5 Percentage of safety risk assessment grades for street trees

. e RS TTRE M 2R P/% R ER™EMER S/% REEER R/%

& BE/ %k Risk possibility level Risk consequence severity level Risk level

Street Number

I I m v 1 I m v 1 I m v
JbFFkE 35284 69.73 19.90 8.62 1.75 0.40 31.15 42.28 26.17 44.22 51.37 3.77 0.64
TR R IE 19 821 77.84 14.28 6.57 1.31 0.17 41.85 36.37 21.61 49.25 47.42 2.95 0.38
w=r () KE 19 383 81.08 12.65 5.12 1.15 1.75 47.33 31.55 19.37 52.76 45.16 1.84 0.25
it 74 488 74.84 16.52 7.16 1.48 0.69 38.21 37.92 23.19 47.78 48.70 3.05 0.47
NETRMEATSHFR; BRTAEF B/ WML ETEEREFTE—HfL. HF, B KEK EWFRARHEREIR T

SEARRIRS T REMEERARSN,  HAh BRI
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Tab. 6 Assessment of safety risk probability of street trees

TEMREE TR MEEFR P

FTIER ] BEHT I / IR AR AL

i HE/ % Risk possibility level of street trees Possible breaking/falling position of street trees
Tree species Number
I /% I /% I /% IV /% TR /% —RER /% FTF /% /%
S 1526 61.52 18.17 15.07 5.24 1.62 23.05 69.35 5.98
FATEAR 1577 60.74 21.50 16.61 1.14 0.98 36.78 48.74 13.50
o 5FEE 3784 74.93 13.42 10.62 1.03 4.13 31.51 54.62 9.74
R 3465 63.34 23.85 12.61 0.20 12.16 32.55 37.37 17.92
RUBLA 2379 78.37 13.64 7.78 0.21 15.10 39.12 41.92 3.86
KIER 1132 78.09 11.75 9.89 0.27 2.39 32.39 57.97 7.25
KA 1344 70.55 19.93 8.85 0.67 3.69 18.50 65.85 11.96
JNHRE 4 687 89.01 10.56 0.38 0.04 3.20 47.08 49.72 0
IN e 3053 95.61 3.57 0.82 0 40.07 37.18 22.75 0
1 PE T Bk 3835 97.00 2.35 0.65 0 41.73 32.05 25.98 0.24
FEWH AR 456 87.43 8.62 3.07 0.88 13.64 36.10 43.92 6.34
R7 ITERRERFRESITSER
Tab. 7 Investigation and statistics results of risk factors of street trees
- RBsEFHIRE /%
Tree species Frequency of risk factors
BB AR FFrpz BT EA FFER BRI HFaE RERE REEF
kS 25.19 32.06 26.72 20.61 6.87 9.92 0 0
[EapEaici 19.14 5.56 16.05 15.43 4.94 6.79 0.62 0.62
A 24.51 7.84 18.63 22.55 0.98 4.90 0 0
e[ 1.03 0 0 18.56 6.19 0 0 0
RUEA 4.88 0 4.88 9.76 2.44 0 0 0
KIGA 0.00 6.67 13.33 20.00 0 13.33 6.67 0
TR 10.53 5.26 15.79 15.79 0 5.26 0 0
NI 0 0 15.79 10.53 0 0 0 0
NIEF 0 0 4.00 0 4.00 0 0 0
HERE I 0 0 0 7.69 3.85 0 0 0
K RAAR 0 0 11.11 22.22 0 0 0 0
A1t 14.55 9.44 14.24 16.87 4.18 4.95 0.31 0.15

HMETHRRAGEFEIFER S, 25l
731687%. 1455%. 14.24%F0944%, H X 2
8 T REANBH AN TE W IUE T3 51174 4.95%.
418%, MRARE. BIHMIE T HIH
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M, ZEXNERERFEIEEFBRA. H

t, BAEMETERL WERR. WTER
FAETFHT 4IRS EF R BERE 581
20%, HHEFTH=HIURES3206%, T8
HARIFR; BEMR. D EAEBAARA S FsT
ERAETRL REBR. WTEAHI
MEIRE, BATR R RF B IARER

731053% 5, X =Fh{TIBRI A E A M E T
HIIFE I 15% 5 IR ETERIE T
PRI (1856%),  EoAth MBS T I
TR 5 AN KIEAR, TN R KIS
AABROET L WTEATRIE T AL
ALK, I 10%,
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Tab. 8 Correlation analysis between the DBH of street trees and main risk factors

ke R R4 FFF=E R FIEAT FF R 1458 4im & HFaE
Diameter Bark damage Trunk hollow Trunk decayed Trunk inclined Tree canopy deflection Borer pest
PR 0.358 0.976 -0.686 0.997* 0.651 -0.108
PR 0.802 0.954%* 0.487 -0.909* -0.057 0.934%*
Oy -0.808 0.624 -0.864 0.894 -0.706 0.450
FEAxt -0.655 0.327 0.924 -0.866 0.778 0.993

& *P<0.05, **P<001,
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