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Study on Noise Attenuation of Green Belts in Plain Area

ZHANG Zhi-yong' , LI Quan-ming”, NAN Hai-long’ , YANG Xiao-hui'
(1. Institute of Desertification Studies, Chinese Academy of Forestry, Beijing 100091, China; 2. Beijing Daxing District Forestry Station,

Beijing 102600, China; 3. Beijing Forestry and Parks Department of International Cooperation, Beijing 100013, China)

Abstract: [ Objective ] Taking the green belts of Jingkai highway as sampling site to analyze the traffic noise atten-
uation characteristics in horizontal space and to study the impact of width and community structure of green belts on
traffic noise attenuation, so as to provide some references for optimizing the vegetation structure of green belts as well
as programming and construction of green belts. [ Method ] Three typical forest types were chosen, and 9 sample
plots (20m x60m) were established. At each plot, the monitoring sites were set up in different width gradient per-
pendicular to the direction of the highway. Based on continuous monitoring, the difference among various forest
types and width gradient were analyzed by using the one-way ANOVA. Pearson correlation coefficient was used to
analyze the relationship between community structural indexes and noise attenuation. [ Result] All the three types
of green belts show certain functions of noise reduction, and the functions of Cedrus deodara pure forest are the best.
The optimal width of green belts to reduce noise should be 0 ~ 10 m in the selected greening modes, with the in-

creasing of width, the ability of noise reduction gradually declines. The ability of noise reduction is composed of
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multiple community structural indexes, while an indivial structure index could not represent the noise reduction abil-

ity. The sectional area of green belt in same height is an important indicator affecting the noise reduction ability.

[ Conclusion | The green belts of highway could play an important role in noise reduction. Different forest types of

green belts have different ability of noise reduction. When establishing green belts, it is better to chose the species

with low branching points, more branches of fine and dense. In the case of insufficient urban green space, other

technical measures should be assisted to completely eliminate the influence of traffic noise on residents”life, .

Keywords: highway; green belts; noise attenuation
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Table 1 Community structure of different forest typesin green belt

Jet BT RIS Y

bt 24 il 524 = .
WES Myt *X]LI_J Crown breadth  Under branch Stand density/  Ground cover
Forest types DHB/cm Height/m . s
/m height/m (tree * m™") plant
B HE 4K Pure forest of Populus tomentosa 24.2 +4.5a 13.0+2.4a 4.5+0.9a 5.2+2.1a 0.54 +0.12b Wy A B AR
BRANGEAR Pure forest of Cedrus deodara 10.9+3.5b 4.4 +1.2¢ 2.7+0.7b 0.7 £0.3c 0.73 +0.12b (522 0=-WN
£ FEVRAZ AR Coniferous and broadleaf mixed forest 9.1+£5.9¢ 6.6+2.6b 2.0+1.0c 1.9+0.8b 2.41 £0.24a [52N-WN

TE B I+ ARiE2e , RFUATRNG SR F0RAE 0. 05 K B2 5 B3, Tl
Note : Different small letters in the same column indicate the significant difference amongdifferent treatment groups( P <0.05). The same below.
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Table 2 Noise attenuation of different forest types in green belt

PR A Forest types L,10/dB L0/ dB L,/ dB Lo/ dB L,s50/dB L0/ dB
FEHLEMK Pure forest of Populus tomentosa 7.4£3.8a 9.8+3.8a 11.0+3.8ab 12.2+3.8b 13.1+£3.7b  13.8£3.7b
ERNLFR Pure forest of Cedrus deodara 8.0+3.7a 10.1 +3.8a 11.6 +4.1a 13.2 +4.3a 14.5+4.4a 16.0+4.7a
R AZHK Coniferous and broadleaf mixed forest 6.1+3.5b 8.8 +3.6b 10.5 +3.7b 11.9+£3.7b 13.1+£3.6b 14.0 £3.6b
Xt B4 Control group 5.1 7.4 8.8 10 10.8 11.6

TE : Lo 7R 1E 10 m GEPEBRIE b WP B B 2L, AR U
Note: L,y indicatethe noise attenuation in 10 m width gradient, by such analogy.
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Table 3 Noise attenuation of different width ranges in green belt

PR ZER] Forest types L. o~10/dB Leyio~20/dB Lejpo~30/dB L3040/ dB Leo~s0/dB Lyis0~c0/dB
L4l Pure forest of Populus tomentosa 7.4+3.8a 2.4+2.0b 1.2 +1.0c 1.2+0.9¢ 0.9+0.7cd 0.8 +0.6d
BEFANGEAR Pure forest of Cedrus deodara 8.0+3.7a 2.0x1.7b 1.5+1.3¢c 1.6 £1.5¢c 1.3+1.0c 1.5+1.4c
£ VR AZ AR Coniferous and broadleaf mixed forest 6.1 +3.5a 2.6+1.8b 1.7 £1.4¢ 1.4+1.1ed 1.1+1.0de 1.0 £0.7e

TE Bl M+ 22, AT AR R NG P RER IR 0.05 AR B2 B3 Lojo1o R/RTE 0~ 10 m TR JIE A MR P A S0, AR A

Note: L, indicatethe noise attenuation in 0 ~ 10 m width gradient, by such analogy.
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Table 4 Fitting parameters of different forest types in green belt

1425 Fitting parameter

FRAFZERY Forest types

by b, b, b R? F Sig.
B EHBLEI Pure forest of Populus tomentosa 78.361 -0.805 0.019 -1.59E -04 0.818 2 384.408 0
EFNAEAK Pure forest of Cedrus deodara 76.474 -0.846 0.020 -1.79E - 04 0.723 1 348.218 0
TR ASHK Coniferous and broadleaf mixed forest 77.858 -0.672 0.014 -1.09E -04 0.848 2 883.419 0

KR ¥ P PR 52 AR ) ( GB3096 — 2008 ) (1 #L
T, “TE IR, S 4 T G N0 fr B 5 Nk PR A
70 B JEAE | b 45 T 2 i X IR A PR 5 M
BRAE A 60 dB” ' R4 iZ kR v, 5 70 .60 dB FRA
4 RIS TR 15 B T SRR R AR ER
FERE A 151,711 m, AR Al AR 435 M 9. 7 .
57.0 m EFREVR AR5 5 R 16. 8 .75.7 m, FHN 4l
M JE R BT 5 1) T /0N, L IRAIE T 5 M 4l bk 14
BN S g IO
3.4 BRENMRTISRSEEIEERERE Y

AT (2) P I 2R Ak 3 ok 2R 5l Ak 3 8 5 R
BTG T AR B M R e 2 A 2 5 A (5] B8 13 A
& LRy RERE TR, HAE R, FEMR R i . X ag
P TE D ZR 0 TV 45 M 1) 4% T A AR 6 1 43T
2R (R S) R fe W TeEiE KR 2R AR

BRI R B AN G SR R I A B3, OUH M)
JE 53545 SERE 10,20 m {9 2 A0 Ik A KA 0. 05 K
P BB FH TR KR,
3.5 BMEGNSEEIRERRINREREXME
AWFFEESL T 2 ANERB RIS, TR e V&
e AP L R R = p A N E PP A 32 S g |
FEHEVE N T A A AR 25 0 BT o 4 1) 2 ) (AR, 2
R T A A 2 () A B 2R B PR 1o BRI AP
PRZ BESCHR(25 - 27 |, A0 AC SR 1) S7. 1A 2 4 D
FE N Z R (3R 6) , BT HEH N S bk = 4e s it
AR = AR gt (3R 7) s HKE M AL 1.3 m
2 N O T 2 R R o A N il B
m BB 13 m 4b i 5E 0 3 58 K SF BB AR
(A ) HHEAAN:

A, =mC ;274

<l



2 4

SRR, A5 < LT St DX 2 e ML TR 2o Aoty [ R D) RE TR 333

RS HEGENMEREIRERNEXSH

Table 5

Correlation of Community structuralindexes and noise attenuation

TR A %X Attenuation coefficient

ZEF)FEFR Structure indicator

klOm kZOm k}Om k 40m kSOm kGOm
J§#% DHB 0.439 0.521 0.318 0.073 -0.111 -0.279
P75 Height 0.103 0.245 0.086 -0.125 -0.309 -0.517
S iE Crown breadth 0.576 0. 650 0.467 0.226 0.048 -0.111
#: F 7 Under branch height 0.020 0.187 0.015 -0.153 -0.329 -0.538
4135 FF Stand density -0.787"* -0.789* -0.584 -0.475 -0.407 -0.376

TE: * FIRAE0.05 /K (R _EBFERIK o o FRTE 10 m FEREBRIE b B SE0 Z L, KUK

Note: * indicates significant correlation at P <0. 05. £, indicatethe ttenuation coefficientin 10 m width gradient, by such analogy.
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Table 6 Tridimensional green biomass calculation formula

. PESR AR E RS ARK

REIE AR . .
W Species Crow Green biomass Green biomass
pecies ‘;‘)wn equation with equationn

shape crown under crown

B H# Populus tomentosa  BPIE m=mx’y/6  my = mwd®h/4
EFS Cedrus deodara (5] 4k T s=axty/12 AFE g

ARAY Ginkgo biloba [ £ T2 n=ma’y/12  n = wd*h/4

[E# Sophora japonica YR g=mx’y/6 g = wd*h/4
1411 Sabina chinensis [& A u=mx’y/4 AiE SR

T Ry N, d IIte, h 9ET
Note: x indicatecrown breadth, y indicatecrown height, dindicate

DHB, h indicateunder branch height.
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Table 7 Tridimensional green biomass and horizontal
sectional area of different forest types

ALRS ST KW T AR

Tridimensional Sectional area in

i 2E T

Forest types . 3 . L )
green biomass/m’ horizontal direction/m

F A 4libk Pure forest

of Populus tomentosa

EFA MK Pure forest of
Cedrus deodara

£+ FEVRAZ AR Coniferous

and broadleaf mixed forest

5359.2 +428.8a 21.8+2.7b

729.2 £63. 1c¢ 494.8 +111.2a

3399.7 +301.6b 70.5 +11.1b

B LA TE IR B3 9] 5 S A o 7K P W T AR
2 DNERG IR TSR 0T . 45 R (K 8) &M : 57
PREk 5 U0 60 m 1Sk Ak e U R R 3 1A
KKFR o ACFWTHEIR S SR S0 m 1 4 AL I &
B W H AR, HIEREE 60 m LR AL TE i
eSS NRIIPS R AZE SV S SR AT
K, B B IR RE B

GZEERSERIIERNEX ST

Table 8 Correlation of compositeindexes and noise attenuation

T 2 E0 Attenuation coefficient

ZEFFE R Structure indicator

k1o, ko F30m Figoum kisom L
ST AL Tridimensional green biomass -0.138 0.021 -0.068 -0.289 -0.480 -0.675"
JKF- W7 1 F2 Sectional area in horizontal direction 0.449 0.312 0.388 0.612 0.754 " 0.848 **

T # FORAE0. 01 K (U B BEFASE, « FIRTE 0. 05 /K- (XU) B EAR.

Note: #* * indicates significant correlation at P <0.01, = indicates significant correlation at P <0.05.
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