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Safety Assessment and Management Enhancement Suggestions

for Urban Street Trees: Using Shennan Avenue in Shenzhen as
an Example
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Abstract Keywords

As the backbone tree species of road greening, street trees play an irreplaceable role in Street tree; Tree risk factor;
beautifying the city and improving the ecological environment. Due to the complexity of
the urban environment and the growth characteristics of street trees, the safety of street
trees faces many challenges. In order to scientifically evaluate the safety of street trees on
Shennan Avenue in Shenzhen, this paper uses Visual Tree Assessment (VTA) and Instrument
Detection Method to determine the safety indexes of street trees on Shennan Avenue, such
as tree appearance, species, internal damage rate of trunk, site environment and root
growth, and carry out sub-item evaluation and overall evaluation. The results showed that
the main trunks of the street trees had different degrees of hollow rot, and some of the
trees had poor standing habitats and poor root growth. The diameter at breast height had
a highly significant positive correlation with the degree of internal damage and external
damage (P<0.01), tree height had a highly significant positive correlation with the degree
of internal damage (P<0.01) and has a significant positive correlation with the degree of
external damage (P<0.05), and crown width only had a significant positive correlation with
the degree of external damage (P<0.05). Finally, this paper proposes management and
protection suggestions such as selecting appropriate tree species, regular pruning and
trimming, strengthening soil moisture and nutrient management, and controlling pests and
diseases, to improve the city's ability to prevent and resist safety risks such as tree fall and
breakage.

Tree safety evaluation; Plant
maintenance

XERR

D FIEBARIGIS WHE A ATIEN R 22 VTP, R KB TEMN Z 20 TR, SR 2R WFSEHA: 2023-08-29
RS, RERIRFRESTNE, T ERERAUER IR, 2) 8 R NTEHERRL, BBy, EEIALA: 2024-02-20
ORI, s & X FE S R4 E IR,

35 2024 F /£ 465/ F 2 H



ITIER 2RI IR, KR EEOTR, s
TEREARSIN, 1RO ENAREE, ANasy A A SR
SRR T+ EENER Y, ZE TR AR A
G, ATEMAERKEEEIRE RS, ETeRl BT
JEEFR ARG E R, EBEE X, BEMEERGRSINTK S
FEARRARENVE . BT BRI RIS ke, 45 AN RAE I
FEL AR T e E A Y,

R RHEEM A Z 2RENEETE, Bk
(75 ARG AL BE IS T, (A% TC FR T 45 4 o0 2 B,
Claus G. Mattheck % ' #2 H R AR WL 532 W7 1% (Visual
Tree Assessment, fAIFK VTA i£) BN Z, @D
N A B SR BAAE RO EAG H X S 4%, H Al E NIRRT AR
22V K2 R A A VTA oA SR AL E A A0 s
TR N 2@ R ., TR ISMLLAMMEN AR, JF
WA PEH R B AR PRI B, HAB R 2 N AR 2 42
PRl 1, EIE R IR, AR R BT 77 1
M2 RRa i, FRAG FRR AL BHE TSR D FF HERRA TR Y
ZERE, NMUGBEREITIERIT A, FWNEse, 1ThE
FHRTT SRR, AT TEM AR A, ST RATHE
PO RE IR B R

R KERRINTREEN—ZETLZ—, 2KY
25.6 km, M 20 4 80 ERAIFF 45/ E, G AHENE
KIS FH PG RS B SAE IR B IS, B E S — R
WURIE, NENTF W T, BEE R O AR S IR
PRI BB IR T &R A, IR R A BOE T E R,
HuiEY s C 2R, REEENIE BARFE =
%, XN TEmEBRSLNLRAGRENS I SIER ",
W7 AT IR G AIE 138 ¥RITIEM M, B VTA 74,
IXERR R E R ARSI, BAh, FF P, ot
INEFIR AR KNG ML S TEFER, M I & 53 T4 i
BARPRAL, S HTARTES R 15 R A, $R 0
WAATIER RN E IR R, T AT IR RS L S R AR
PEEHE S

1MEERZE
L1 HARXER

WYL T ARE;5RE R, 22— BEIMARLRRT, 1
A IR MR T A AR FR I, R OB IR 0 E BhE R > —,
R M p AL, IR AR Bl TR D, R
R AT IER A KA L BT, 1838 T IR i BT 4L
FIIRRRT TE, BN E I TRORSRIFFIESS,  fRERR
AREBEREA K, TR A AT I R TR TR HH S A T
(ORREE, ST X RIS T SRR S, AT AR
TR T B I RE,

ETATEMMEEZ B MARRRERK, R OEF
TR R KTE ) ) 27 7 K 2 2104 R % B R R 9 (X 33
1.2 iR

SEF AR R R OB B BT T R 2, TR
BEMBIORA, HER, WERMANZSHEEE, DM
B OMOREIA, BOCIIE. B RAERINE,

TTREM ) B3 R B

13MRAZE

EHHENT 2022 4 6—7 A, XHF5RES B PIMUAT IE R
TS, JEREKL) 25.6 km, 2% MNiighrE (E
AR 2P HORRITEY  (DB4401/T 17—2019) , id
SERAREEAE DL, 18 VTA IEFMERAL I TR
PHREFRITIIZ R, 88, JFRATE OSSN L S AT
IRAWES, HIBTR AR5 5 2 R0, AR T2 2
ZATE

1) WRRSEETTA: MEEEMARNERSE (£ 1)
MEGERRE (. B) JEA. BHFEMARKEE, RIE
ERAE) " IESHRTIGRE, SEHRANEL, &,
Rh, IEERIAAR,

2) HUEATEE 77 VRIS AR K B Rl G
WE/NS) | FFRIREMASGETREEN, S4EERID
FEE/NEE 6 £,

3) BRIEINE 7715 SR P IO B s S sl Lt v A
Ay, TEFE B H bR AR — 8 B B 03t 77, 59 700 RE o AR R S
FOR TR, (XA 40 RIS, FEE 0.1 m,

4) Mtz [ BB E 75k R R R E R AT
1.3 m AT ERZE / BE (AT 1.3 m iR,
EREIE s 3 R A E) |, MEES2IMEE / MEE, 7
e A Bl M 18 4 SRR 2 i Xk DA 22 128 / g BT ) g
AR, MILERZE AL (i DA E 20 ecm) & 342 / Hu
FEHE 0.1 cm.

5) SRR TTIE: PRANICSRATIEM SO, HK
HER, PARTEREORE. B e RS 1E 0

6) FTEFREEME /75 R RSB AN R IR AR R
W E 12 WSO R A T A7 23 T T A 7 7 B

7) BEEWEEE: ICFHMARE EEEEFHM,
SRREE., BE, FEEYHUEESE,

LRETHN RS9 100 79, HABIAR FEFARMIEF & 40
57, BIARMERLL Y 15 2, RNERHAGER Y 15 7, s
WG 10 4, EMBREORERE R R E G 5 59, MRS S
54y, WR3EA 10 5
1.4 BUEAMBS 9

KA Excel FRHEI AR 22 2 M IS SR TR, A
FI SPSS. Origin ¥4 i AR TE SR 0 XU - [A] A
K,

2ER553
2.1 {TIEN SRR
RYNTTIR B RIEITIEM P I 8 DA, F£it 138 #%,
H A R B K Delonix regia 35 #&, & & 519 25.4%; FH
V¥ W Falcataria falcata 32 ¥, &5 & B0 23.2%; K A
Bombax ceiba 22 ¥k, HEEH 15.9%; /NHH{Z Terminalia
neotaliala 19 ¥k, & & B 1Y 13.8%; T Bk Syzygium
hainanense 15 ¥k, &5 S8 10.9%; #1258 Mangifera indica
13 ¥k, HEE 9.4%; HEBEM Ficus virens 1 8%, HEEH
0.7%; ZLAEEREE Bauhinia x blakeana 1 ¥k, 5 EE1) 0.7%
(1D .



2.2 ARL 2T
221 H5HE

g CEMBARZ EEFNTHORMTE) R TTIE,
DA KRN IFN R 2 2R faiR 2 —, HrR A m
RS 10 73, HIERRIG 7 73, SEARMSE 5 2. ERE KR
18 8 MTIERM AN, KUEAR, ARERFILLAEEH S T
TEFRRY AR, FTERRR TORARR, 4 DA E,
HOLPP 0 5 735 BEEHE TlA MM, EEEEHE, &
HeEnh 7 5y, W bE TRE R AT AR, /N
FESRJE TR, 3 MR R AF, #OLPFIoh 10 72
2.2.2 WAREIR

IRFERIEATIEM R ICHEE RS R, OZ AT IR RO i
EI1E 100 a PAT. SIMTEARRIRMARLEERIT O ARIE, AWK
A 138 BRATIER IR AR RT3 5 770
2.2.3 MAZIRIFR

LEEMTEH AR RS20, SMILRIARE, FEOLfL 7 fE
HUELAH B (3R 1~2) , X 138 BRI TIEAT. 45RER (B
2~3) , NERSZARIEILIT 730 4 7 BIREARA 28K, 1 EEN 1.4%,
PINMETERE; 157 P RIRRE 134K, AN 9.4%, Hrh
FATERE 8 PR, HERATPE 2 4K, RUEUKR, BEEMFIARME 1A
% 10 DHIRIARAE 123 Bk, HEEN 89.1%, BMA L, WK
TEATIEM P RS AR B

HNERSZIRGPF 30 0 73 HIRACH 4 8K, (S EEN 2.9%,
HA R 3 6k, B 14K 100 5 RIS 6 1R,
dibty 4.3%, HArgrEsd 3 0K, Wbk, RUBURFICER
#F 1LER; PN 10 2 HIRARE 62 #K, Akt 44.9%, H
FHFETERR 22 #K, RUELKR 19 4K, H#Ramimt O R, AR 9K,
INHREAZ 2 R ZLAE B 1 AR, 15 729 H 66 B, Gt
9 47.8%, HAURHE 22 Bk, /N 17 K, RUEUK 15 #K,
HErATE PR 5 AR, FATERR 4 PR 3 4K,
2.2 A WMEETFEIBER

FETHRIE DN 2 TRIMARA 2 Bk, (S EHON 1.4%,
SRR LLAE - wE AR PR 5 IR 15 4K,
B EEN 10.9%, HARARKR 48k, RUEUK 3 #%, #ErabE 3 #K,
NIRRT 3R I BETERR 2 #K; PR 8 Zr UREARAT 30 #R,
d bR 21.7%, Hr/NHREC 12 R, BTERE 8 AR, RURL
AR SR, HRGTHPE 3 ARAORAR 2 4K, 1200 10 72 HIBER
IR, HEEHN 65.9%, HARUEAR 27 #k, BETEM 22 %,
MR 16 BR, AR 12 Bk, #RIEPE O B, /NHBEC 4 B
HER 1R (B4 .

fm e W22 20 0 X BB 19 #K, o5 Ly 13.8%,
HUNHREA 7 K, RETERR S bR, RUBUK 2 BR, H#RITbE 2 AK,
AH 2 BB 1 AR 1000 3 BRI 107 Bk, 5
N 77.5%, HARUER 314K, mIvEME 23 Bk, AR 18 £,
FEER 13 4K, dErEwpE 12 4k, /NHBE(C 9 BR A ZLAE R
1#R; 1R 5 YR 12 8k, (59 8.7%, Hrb
FERR 4 BR, ANHBE( 3R, KM 2 B, KUK 2 BRI
WPk 1tk (E5) o

H

>=

37

2.2.5 AR

ShoefE AR TR THERRSN R S BRI,
B M f RPN IS 0 RS, 15 0 BRAER AR AR 2 T4 T
RS R 5, 435 5 RITE A ANl AR A R P E 0 b e
(£ 3) , WRMRETIER TR AR, 45
RER (B6~7) , IMEEEEIFEDIKT 6 2HIMAS

40 -
35 A
30 A
25 4

£

i 20 -

=
15 1

10 A

5 4

1 1

RUBA R A PP RN AR HEW  ¥EF
P 1 R RIEATIE RN R R

Fig.1 Tree species and quantity on Shennan Avenue
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Tab.1 Tree interior damage scoring criteria
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Tab.2 Tree exterior damage scoring criteria
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Tab.3 Hazard pest and disease scoring criteria of tree
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Tab.5 Site soil scoring criteria
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Fig.8 Tree root crown area ratio score (out of 15)
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