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Effect of the Construction of Green Belts on the Attenuation of Traffic Noise
along the Urban Trunk Roads in Xiamen City
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Abstract: Through site investigation and noise monitoring, the effects of the construction of green
belts along the urban trunk roads in Xiamen Island on the attenuation of noise has been studied.
The results show that the construction of green belts along the trunk road can be divided into four
kinds of types as bellows: type I, single arbor; type II, arbor + shrub; type III, arbor + sub-arbor and
type IV, arbor + sub-arbor + shrub. Their width varied among 4~10 m. The noise-reducing ability (y,
dB) of the green belts varied from 0.93 to 12.96 dB with various belt widths (x, m), and can be
expressed as following: y=1.2251x+0.2416. Meanwhile the additive attenuation of traffic noise (y,
dB) presents a closely linear relationship with the total noise-reducing ability (x, dB) as following:
y=0.4535x+0.2698 (R*=0.9242). Meanwhile, the additive attenuation of traffic noise is main affected
by the constructions of green belts, which reached 0.93, 2.25, 4.43 and 6.72 dB, respectively for the
above four kinds of construction types. It shows that the width and construction of green belts play
the same important role to reduce the traffic noise.

Key words: traffic noise; road green belts; additive noise attenuation

It 25 ok T B Y SR 4 P LT o, AT M P e RO ST A R G R — o T

(oA SE SR SR AN R G5 AL V0 2R AE PR 75 T A4 TNV E T o R S AR B AL e 75
H At R 73k, B S RG SRS S &, WRRINRETHININE, AEBRNE 25t
UIRIERIE e R =S NI R = I S i i E S A NI RS | E e S0 U b a2 iRy ISARR SE S & 20/
53 VA o 2 P 50 8 S o A SR 75 Ay e e A ke 5120,

Ifm HEA: 2009-10-10
EERN: KT (1969-), T, ANz, REW, Wit MFHEARSL TIE.
e MR IRES .


https://core.ac.uk/display/41439997?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

%44 KA S BT RGBT A AR R R R AR .75 .

T A D 4 B BEl MRERAL S BT e SR kA B S Bl ARl Tl s« BRI B Al 7 S5, R
AR 5 TR AT T Ot o Ik v 3 B e A S A A B T 1, AE PR A e e g e b
K AEFE BT o A SCLAS R A M 75 D Pt 0 ST ] Ty 7R % e A o PO e A5 R A T I E
PRUSAN ] G5 2 Pl o A2 T M8 7P 100 Sl S8R, T 22 Y e ROR L (R e At A, DAyl vl e P D e
AR DIRE R BAR M o AT T A AN R A T E AN R B SR Al i A7 2t AT B D e, DA ST 4
A PR AZ T M 75 BN T el B - S Ay SR TR DR AR, AT M 75 PR TR AT PR I 5 2%

1 #R57E%

AHIEGE B T A SR A Ay
Xof SIZ o AL T P 7 T S gk RO AT IR AT, M
Dl RO 7 5 B 1) T A KD REIX (1) 32 2
THEE, WEAK. AR, FENE.
IR IV R A . AR AN TR B T HY
12 NIRRT, X B A S A7 IR Tl
MW PE M T HERGEMIEAT A, [RII X4%
Aty 9 A g 7 AR A T 00

Ak AT PO P N e AL
DU KT D T B A v, R BT 23 )k
SR AT (A W) Kapfedia (B
RO PTIRI, 2B E R SR R I SR Bl ANwaigisisnessrEssh
RO, IR R 1.2 m, BRI R A A
LB 1o NARUED 2 g5 Bl Lo, e e X< 2 m/s IRRS KRBT, IR 2R K< 5 4 1
A3, oA W IR HS6288 M /5 /- M G A5 R0ESE A g (Leq), WU IR F RS A
WA I B Ol A T8 0 B 8:00~12:00 am LA K 14:00~18:00 pm, FrA Il 343% B E br GB/T322-94 (%
— B PR R BT

ST F AT AR, AR B AR S DRI S A R . TSI AR, [
I T A AT I e P A TR S A I S 3.5 m MBS YR, M I SR AT IR R A RS
Iy NG AR G BT S DRI S R (ALY, HACR a2 5 85 E ¢, BRI
I H ey ve e AR A R B B (AL, SEMEAERI 55T, WIAREE .
U, SRAS S5 R RIS IR 5 R ) el M A5 R A A P e s S o b Bk R ik, T A N

w

LI

-

1

AL1=Leq;—Leq.....ccuvn..... (1)
ALy=10lg[(Do+ D)/Dq]........ )
AL=AL—ALg...oveeeerec(3)
Dy=Di+Dieeeeeeeoeeeen. (4)

A, ALy BEN (dB); ALy BEEIZEW (dB); AL: INEE (dB); Leq: Z¢baraikEAS (dB); Leq,: 4%
i R (dB); Do: SR YRS b U2 IR (m); Dy: S5 (m); Do MRS (m); D3:
MTIEREE (m),

2 GRS
2.1 BITH 38 E TE BB

T ETES S m 7 4 28 GE D: I B—JeARR, AL PSS KUY 8.3%; 1.
TEAR+FEARELRE R, 7 50.0%; 1. FoAR+HHEARM, 5 83%; IV, FeR+/NRARHHEAR/ZRER,
i 33.3%. MM, DAFRARHBRIEAR Y 1) 2 AR i e T 1 T T el i R R B IE 0, Oy
SRR E I =R A RV 1Y),



76 ﬁ#&"gﬁf@ﬁ’é %38 %

F S AR UER S SR RS

RS uioom ZrA S A KA e 0 (m) TR T
S ~ A
! SYd A I 20 JEBR (Dimocarpus longan)
55 R % e | e f15E (Aleurites moluccana)
2 - AT HRAEA s L4 Vs (Ficus microcarpa)
U % P 41z KI¥5(Ficus lacor)
3 1 AT RE & 23 w1 W (Ficus altissima)
WV P % oy TR (Mangifera indica)
4 LT3t AR & 21 ¥ B W (Ficus elastica)
5 igﬁ®% TR+LEE I 55 IR (BRTFFRA) %
R £ H (Bauhinia blakeana)
6 e Py TeR+E0E II 4.8 A (Delonix regia)
;;';‘QRE% KEMEF (Roystonea regia)
7 %w%ﬁw TR+ GHEA 11 5.5
il SRERIREAL:
8 Eﬂ%%ﬁ TRAR A+ B gEAR 111 9.0 &M (Ficus microcarpa ‘Aurea’)
*Ejﬁ% Zﬁ%ﬁ&(Excoecaria cochinchinensis)
o MLl FAEAEAHIA N 120 W4 25 (Ehretia microphylla)
£ éﬁlﬁ? =M (Bougainvillea spectabilis)
10 /\{;té%;ﬁ TR +NTER+ 288 v 8.0 % N#(Canna indica)
” 71,: el IR (Washingtonia robusta)
11 Iﬁ;@% s TeR+/PNFARAHER v 12.0 BACKN B (Thevetia peruviana)
i;éﬁmﬁ HAE(Osmanthus fragrans)
12 Fk+ A+ E N 9.5
B gl

P Tl (4 7 T 2 0 B B A2 S M SR A DRSSO R () R R 3 . BT T A0l T SR A AR 2k i)
AR, SLAT R A0 o h B oy BRI A AL . AU ORI . TR KA SE, i, HeER
MBI, IR AR e e BELBE 1 R A e W R . KIS, AR AR, W 240K,
SOWBCRAS, AR T o ERBUBIRFER R Z @& A8, 2B —fMtl, & 1.2~
2.8m; LEERLTONTHEME . MEAS, 5 03~1.0m.

I ETES % 1.4~12.0 m, HA<2m M40 A 16.7%; 2~4m /5 16.7%; 4~6m
1 25.0%; 6~10m 11,5 25.0%, =10m 5 16.7%. BRI, 7T 32 BEAS Il T i ek v 4
HLE4~10m, /7 50.0%. S48, [Fl—F TSR0 450 58 B SRR IR e 22 S8R, TnBR B s AN
[ B A 1. T TV B = Rpghfy, iastbily 6ok 4.8~12.0 mo

IR TR, ST TSR B L TR NRRHERMN Z EE A AR, T
H4~10 m, HIAR, FERKGEEZ B, RS Uskme i 1 A4, TN A2 W) 22 S i o A
SEGE AR AR N, AHZ N TFARTRARTS, SO R AT
22 Bl RBFERBREEBIRDH

J 1) T 2 A T e Rl DL 20 Mg AR, BT T AT M Ay 65.48~
75.68 dB. 3k 17 DX A AT M P AR R AR 4 SRR U T4 T K T T A I DX, AR TE(E R
70 dB. #EULTEEL, 12 AN AT 10 MRS AIR(E R 4 BERdE, RN 83.3% (K 2). Hfix
JiE s B BA K % 0 B A A MR P (B T 70dB, £ 2 bRk (R 2). migbal WL, BT A
I8 B ARG BON ME . HET, VR PEAS M A G Y R AT 2R, N T i A AR I S UK
DX AT B, R A R BRI 7, AR T T IE, e Ay R A B AR TR AT I
WS [ TF B SR IE, TR 1] 32 A T T (K SR A Yo J (e B R B, R RPN 25% (3R
2), X EEFREEBIG BEEIE 70%, AR T T kA AR IR TR B TR AR



% 4 4 KA G BT3GR £ Tl AR 4 AL AR AR AR 277

A2 BT EF#E 8k F IR EARN

e ORI SALTET A B LA G B

it Sk GEEEAR) M W % dB) i
1 Sy N 73.93 1.06 73.00 1.04
2 FF NS 75.68 1.08 71.97 1.03
3 1 70.86 1.01 65.70 0.94
4 T B B 75.01 1.07 71.89 1.03
5 S 65.48 0.94 58.40 0.83
6 I R B 67.16 0.96 62.13 0.89
7 N 70.91 1.01 68.02 0.97
8 TN | 71.54 1.02 61.80 0.88
9 RN 70.82 1.01 55.86 0.80
10 L2 72.50 1.04 59.63 0.85
11 IR M 05 uh 72.27 1.03 57.04 0.81
12 IR B B B TR 73.71 1.05 60.75 0.87
e AR ATIRIEARHEy (T X BRFR BT AR ) (GB3096-93).

2.3 BT RE £ T AR 2 BRI R 510 [v=12251x 102416

BT A TR AL R e e p Y

KAWE 2. MWE 2 /T, ST TiESAN B AR 2 s

REJIN 0.93~12.96 dB. HIPE L e yds, I P

T I A X LB 2 e P R A ) K BT 4 = S
Fli: >10 dB. 5~10 dB FI<5 dB, iy 5 R iy O e
DA & ] 2 b AT P UERY| SRR

Rr AL BIARES & S E SR 1/3. ARV, B2 e g A o

ANTFV R T LA P R AN TR], I 5 R A e ) 2 8
A AT g A R 10~15 dB. ASHIFZEINE (1 )8 1] 1
F A 1/3 S B Lr s e aE > 10 dB, 1fi>5 dB
MLkt hy 2/30 RT3 T30 S AR R %
UFo [ESHTR, SRR RE S y(dB) S 4Rkl
% X(m) 2 E LR R (R?P=0.8603), KR N: I I I W
y=1.2251x+0.2416, B3 Gk £ A 28R40 B
2.4 FEEMGRL T IR B M ZR

S o M 7 (1 SR R T I R B o 9
WANTTIH, Ja#E S MW BREDIN L R. 4
T s RE 2 A i o) gt s TR B I S o e v &5 R L 3. 3L
o, DA TR T RS R I N ks /N, X
0.93 dB, TMIFRAA/INTEAR+ERE IV IR E5 44 0 ek 0 a4 e s 10 b
I, 15 6.72 dBo 4 FhAAY (R 24 BN ZE kR T 4 - PN
IV # (6.72dB) > III #4(4.43 dB) > 1I #4(2.25 dB) >I B4 e 5w E L iR E 6y
1(0.93 dB). AL, SHLHTEERIE 2L, st E, M e R = )3 AT
Stof Mg 7 S Y S 2, 3R I AR B o [y =0.4535x +0.2698 -
H 0 2T P S S TE AT o R PR 7 T £ ooz
TR A AT 75 % (1) B SR IRV E T, AR R
BRI AD 6T 75 305 (1) s S ROV E FAR /DS AT 1%
Z)JZHB A SE R, TR A 250 SO R R %, AR , , , ,
-GG R . BE— D MR, AT A 0 4 8 12 16
RN B8 0 5 A A 5 BE R A R A R R VE TE A G (T O

N N 5“‘3’*,‘@;"_75"—”’}7]\7*}5‘
4, HHKFEAN: y=05743x +0.2635. R

Bt InTEp(dB)

y =0.5743x +0.2635 .
R? =0.8497

G 75 I 1 2 9k (dB)
O = N WA LN

W68 75 I SE (A B)

S = N WA U O ®




18 ﬁ#&"fﬁf@@é %38 %

AR M A BN TS R R B A (5D R/, —EH R RAIEMSE, HxRA hy=
0.4535x + 0.2698 (R*=0.9242), #1% 4 0.4535, FHIMHINEEDR LT o5 2R FEmkm—2, 15 B B ek
S RS SRA T R R IR OB R 2

IR GE RN, SRR IR G AL AT D 50 2 5 ) LR R R () S IR 2R

3 & i

N B SRAGAT T B A T e 7 v e L EEE ] . AWFUER ], T =TIl 5 nl 45 4 4
TR B RB . TeR+RHEARBERE N . TR HBWEARRL, TeR+/NIeRHHER/ B Hoalr
W ZAE 4~10 mo INASFRRIBYPT A ELI o3 #r, ST fE TS i E LT 2 ZE 541 .

JETJ T 2T A AR AR 0K 83.3%, ARG N 1 o AHA R S R T, AR AR IR 25%,
LA KR B % BURA BEAIE 70%. i I JE 11 T 5 18 S A 5 A R R DB 8

JE 11T AT SR R AR B ORI AT, 4 0.93~12.96 dB, HykMEAE ) y(dB)5 £%4L 4 58 x(m)
HEWERLIERR: y=1.2251x+0.2416. SRA0AHTIIBE )oK F BE 25 L 0a0R BRI 80P AS J7 1T B i e
P R R AP ZR TGRS Sk A T IR R ) TR T IR 38 o St Rl I 7 110 B ID S 9 S L 4
P ST TR AU IR IEAR OGHE, SRl MR 2, SR OB 5T, X W 7 B D e il Wl

LEE IR, IR B T A S 6 B AR AT e e v Yo R A T IR, T Ak v A LA
SESE PRI ORI OGN 22, @I TS e sk BRI Z ZE A4, WK +/NrAR 43
AR/GRE A, 38K % A B R Rl 50 B Pk G A ARSI, ZRAEA s e 4 m DL B, 7ET)RE FRERE
FHEMPRIE DR, A FE M OB

Sk

[1] AR, A, Il 2k BEVA B ROV TR [T]. Rl Bk, 2006(4): 33-34.

[2] T MV, EE. SR X A AT I R A SR ORI AU [T]. 2~ %, 2004(12): 204-208.

[3] Bfid s, 5. YRy Gt x ok 59 PR 55 7 4 F (MR [J]. AT b, 2003(5): 17-18.

[4] TR, FACH X ATEE W], LR, 2003(4): 31-32.

[5] M 4rte. HbERAEAR N AT I M A S ok i IS [J]. AT RHEL, 2005(3): 30-32.

(6] JEIHHUET, 2. R o A M 75 gk [ R SR 0 S 2 G 7 Wb 1 []. 3A35 TFE, 2005,23(2): 48-52.
7] SKEATN,EE. SRk AR T DRSO AT [T]. R R PR AR, 2006,15(2): 25-28.
]
]

[

[8] BRIR4,5%. LR & MM RCR AT, [ AMLARHE, 2003,19(2): 41-43.

[9] Fang C F, et al. Investigation of the noise reduction provided by tree belts[J]. Landscape and Urban Planning, 2003,63:
187-195.

[10] F5R8R,45. M AR A W A0 fE 7 S5 ST A 28 3BT 0], RIEURHE, 2003(3): 21-23.

e, A AR I DX S S B R R N I [T]. ACTBIRR, 2003,24(4): 46-47.

g At oo 2 i g A X ST R 7 FA S E ORI S []. A 3S 38T, 2007,16(1): 31-35.

[13] TSR, 55, ST E i A e o 42 A i [I]. 11K, 2006(5): 334-336.



