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Abstract ; In order to clarify the spatial variation rule of attenuation effect of different configuration modes
of greenbelts on noise, taking three types of greenbelts including Robinia pseudoacacia Linn. pure forest
( representing broad-leaved pure forest ), R. pseudoacacia-Deuizia parviflora Bunge mixed forest
(representing broad-leaved mixed forest) and Platycladus orientalis ( Linn.) Franco-Sabina chinensis
(Linn.) Ant. mixed forest ( representing coniferous mixed forest) in Beijing City as research objects,
three groups of variables of different heights, different horizontal distances from noise source and different
noise frequencies were set up to compare and analyse the noise reduction value of three types of
greenbelts. The results show that the noise reduction effect of three types of greenbelts from high to low is
coniferous mixed forest, broad-leaved mixed forest, broad-leaved pure forest. At different heights and
different horizontal distances from noise source, there are respective noise reduction advantages for
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different frequency noises in three types of greenbelts. In which, at height of 0.5 and 1.5 m, the
attenuation effect of broad-leaved mixed forest on noise of 250—1 000 Hz is generally better than that of
broad-leaved pure forest, while that of broad-leaved pure forest on noise of 4 000 Hz is better than that of
broad-leaved mixed forest, and that of coniferous mixed forest on noise of 250, 500, 1 000 and 8 000 Hz
is generally better than that of broad-leaved pure forest. On the whole, at horizontal distance from noise
source more than 10 m, attenuation effect of three types of greenbelts on noise of 125—1 000 Hz is the
best. The correlation analysis results show that there is a negative correlation of noise reduction rate of
three types of greenbelts with noise frequency, and there are generally positive correlations of noise
reduction rate with horizontal distance from noise source and living vegetation volume per unit area. In
which, in general, at height of 0.5, 1.5 and 2. 5 m, there are significant correlations of noise reduction
rate of three types of greenbelts with noise frequency and horizontal distance from noise source, while at
height of 0.5 and 1.5 m, there is a significant correlation of noise reduction rate of three types of
greenbelts with living vegetation volume per unit area. From view of noise reduction rule of three types of
greenbelts, at the same horizontal distance from noise source, the lower the height, the larger the noise
reduction value of greenbelts, in which, noise reduction value of greenbelts at height lower than 2. 5 m is
large. In general, at the same height, noise reduction value of three types of greenbelts at horizontal
distance from noise source of 10 and 15 m is large, but that of coniferous mixed forest at horizontal
distance from noise source of 15 and 20 m is obviously larger than that of other two types of greenbelts.
According to above research results, it is suggested that width of greenbelt should be more than 10 m.
When configuring greenbelt, it should select tree species with low branch point and large branch and leaf
density, and try to close planting with suitable shrubs under the condition of not affecting growth of trees.

Key words: broad-leaved pure forest; coniferous mixed forests; broad-leaved mixed forest; greenbelt;
noise frequency; noise reduction rule
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Table 1 Characteristic parameters of different configuration modes of greenbelts in Beijing City

SRS WE/m e FE/m? it/ cm? 5eL I/ m KR/ m 1H#/m PARR =it /m® BN TEAR = 4E SR /m?
No. of Tree Under branch ~ Diameter at Crown Plant Row Living vegetation Living vegetation
greenbclt” height height2> breast heightz> width spacing spacing volume per tree volume per unit area
1 15.00 4.20 14.59 2.11 3.5 3.5 25.80 2.11
2-1 11.28 4.18 15.73 2.29 3.5 4.0 19.57 1. 40
2-2 2.00 — — 1. 81 0.5 0.5 1.71 6. 84
3 6. 00 0.30 12.75 1.70 2.0 2.0 12.93 3.23

D1 . FIBLSERR Robinia pseudoacacia Linn. pure forest; 2. AR — /7N A6 18 55 TR A8 AR N Horp ,2-1 Sk AR ,2-2 SNNAE T R, pseudoacacia-Deutzia
parviflora Bunge mixed forest, in which, 2—1 representing R. pseudoacacia , 2—2 representing D. parviflora; 3 : MFI-FARASH Platycladus orientalis

(Linn.) Franco-Sabina chinensis ( Linn.) Ant. mixed forest.

D /N BN HEAR  BOCK T S AR EE D. parviflora is shrub, so without datums of under branch height and diameter at breast height.
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Table 2 Attenuation effect of greenbelt of Robinia pseudoacacia Linn. pure forest on different frequency noises in Beijing City

—— BV 5 m AT RO WU 10 m A 5 RO B,

Noise reduction rate at different heights from noise source of 5 m  Noise reduction rate at different heights from noise source of 10 m

Noise
frequency 0.5m 1.5m 2.5m 3.5m 4.5m 0.5m 1.5m 2.5m 3.5m 4.5m
125 71 69 72 25 38 47 55 85 76 70
250 32 2 28 12 15 50 36 50 57 49
500 47 57 33 68 59 60 64 52 65 45
1 000 71 35 62 49 43 88 40 71 61 58
2 000 16 8 5 2 2 20 3 27 2 10
4 000 7 9 29 22 20 39 17 25 33 30
8 000 61 52 59 66 67 42 47 37 48 53
5 7 05 %/ Ho, ‘ EE";‘%?”:{}? 154 m AR E%EE/‘JF%”%%/% - EE"}'EQ?SIE 20- m 57\|‘/T§]§.JI%J‘EE<J|%”%%/%

Noise Noise reduction rate at different heights from noise source of 15 m  Noise reduction rate at different heights from noise source of 20 m
frequency 0.5m 1.5m 2.5m 3.5m 4.5m 0.5m 1.5m 2.5m 3.5m 4.5m
125 80 74 80 74 77 100 92 91 89 71
250 49 41 44 51 45 68 54 56 48 50
500 91 84 76 65 57 71 76 75 79 70
1 000 45 35 58 44 47 86 72 42 50 53
2 000 82 58 75 73 76 50 21 44 29 38
4 000 12 30 24 21 29 98 96 100 92 95
8 000 64 67 73 72 65 68 44 71 83 70

F3 AETRB-DEZRBZHRFUERNARMEREHRBR
Table 3 Attenuation effect of greenbelt of Robinia pseudoacacia Linn.-Deutzia parviflora Bunge mixed forest on different frequency noises in
Beijing City

W 7 1 H BEMRA IR S m LA 5 B A PR/ % BRI U 10 m A0 [R5 L AR RIS /%

Noise reduction rate at different heights from noise source of 5 m  Noise reduction rate at different heights from noise source of 10 m

Noise
frequency 0.5m 1.5m 2.5m 3.5m 4.5m 0.5m 1.5m 2.5m 3.5m 4.5m
125 48 61 51 72 65 69 84 71 78 73
250 42 31 35 45 38 49 54 52 96 65
500 56 70 36 62 54 53 90 64 71 60
1 000 71 42 65 65 58 86 69 51 71 52
2 000 29 12 20 42 29 37 38 12 23 29
4 000 34 33 37 57 52 18 24 20 24 32
8 000 25 30 34 50 49 35 64 54 54 50
S e PRI IR 15 m AR [F] m BE 1 R I 26/ % PRI IR 20 m AN [F] 0 BE (14 e 4/ %

Noise Noise reduction rate at different heights from noise source of 15 m  Noise reduction rate at different heights from noise source of 20 m
frequency 0.5m 1.5m 2.5m 3.5m 4.5m 0.5m 1.5m 2.5m 3.5m 4.5m
125 69 94 58 53 47 85 61 71 73 39
250 57 72 73 69 57 53 58 48 44 48
500 59 48 50 40 35 64 46 72 74 66
1 000 85 76 74 70 71 48 83 74 36 50
2 000 64 41 58 80 53 52 26 49 31 51
4 000 41 54 53 57 46 39 49 45 48 39
8 000 43 59 48 47 49 62 55 52 42 37

250~ 1 000 Hz W75 A9 FE IR Bk EAR T RInF 4l TR AR i AR 5 110 3 s sss SR B S A0 T I 4 b 7
A TR AR 4 000 Hz M5 A T2 WUSCR N T MR RS JEKSF I ES 20 m Ak, 2 ZE8-EHE T 125~2 000
AR ASHR, (X 8 000 Hz MEFS (Y il s R 2155 Hz BRME S R T B 257, EEERT
TIa#, (EMEME KRS 5,10 F115 m AL, R 2.5 m i, 2 284867 125~ 1 000 Hz M7 1Y 5 I8AL
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Table 4 Attenuation effect of greenbelt of Platycladus orientalis ( Linn.) Franco-Sabina chinensis ( Linn.) Ant. mixed forest on different

frequency noises in Beijing City

FREMEAUR S m ARANTR] o BE ) B 2/ %0

FEBEA IR 10 m AbAS [7] 5 B2 i MR 2/ %

WP AR/ Ha , , ! A . . A ‘

Noise Noise reduction rate at different heights from noise source of 5 m  Noise reduction rate at different heights from noise source of 10 m
frequency 0.5m 1.5m 2.5m 3.5m 4.5m 0.5m 1.5m 2.5m 3.5m 4.5m
125 81 54 47 32 32 80 80 75 68 53
250 59 60 70 39 58 41 40 55 57 53
500 70 54 21 31 41 62 51 45 39 38
1 000 81 68 63 66 70 55 35 44 57 42
2 000 25 21 14 25 18 34 40 31 40 32
4 000 1 2 26 31 27 51 40 42 27 52
8 000 52 50 65 69 71 72 56 62 53 32

g, BWNRIS w RO T B0 m AR %

Noise Noise reduction rate at different heights from noise source of 15 m  Noise reduction rate at different heights from noise source of 20 m
frequency 0.5m 1.5m 2.5m 3.5m 4.5m 0.5m 1.5m 2.5m 3.5m 4.5m
125 100 93 98 62 44 100 100 100 91 56
250 69 60 47 77 43 64 53 77 64 63
500 100 100 76 65 46 100 100 91 79 66
1 000 74 54 58 57 36 100 88 59 87 79
2 000 47 66 45 57 38 71 80 65 62 69
4 000 58 51 44 45 37 85 88 81 72 72
8 000 77 64 56 16 42 93 98 92 90 90
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Table 5 Correlation coefficient of noise reduction rate of different configuration modes of greenbelts with noise frequency, horizontal distance
from noise source and living vegetation volume per unit area in Beijing City")

5 VBRI [7) 53 82 g M 5 A AR OC R KR

Correlation coefficient with noise reduction rate of

AT Factor Robinia pseudoacacia pure forest at different heights

0.5m 1.5m 2.5m 3.5m 4.5m
g 75 47 28 Noise frequency —-0. 266 -0.271%* -0.268* -0.111 -0. 064
1M 5 YK - 2 Horizontal distance from noise source 0. 497 0. 491 = 0.451= 0. 468 = 0.510
PN T AL = ZE4R B Living vegetation volume per unit area 0. 154 0. 205 -0.035 0. 107 0.133

L5~/ N A i TR SRS [ JEE AR ) A G 2R

Correlation coefficient with noise reduction rate of

AT Factor R. pseudoacacia-Deutzia parviflora mixed forest at different heights

0.5m 1.5m 2.5m 3.5m 4.5m
T 745 % Noise frequency -0.212= =-0.221=* =0. 178 -0. 169 -0.089
R 7S YR KBRS Horizontal distance from noise source 0. 477 0.517= 0. 471 0.510 0. 479
B TR = 4% Living vegetation volume per unit area 0. 154 0.250 -0. 055 0. 107 0. 133

K+ Factor

55 DA~ BRSSP [ o JRE AR AR o4 AL O 2R

Correlation coefficient with noise reduction rate of

Platycladus orientalis-Sabina chinensts mixed forest at different heights

0.5m 1.5m 2.5m 3.5m 4.5m
T 745 Noise frequency -0. 286 -0. 249+ -0. 265 -0. 150 -0. 009
MRS YR KBRS Horizontal distance from noise source 0. 522 0. 559 0. 528 0. 535 0. 496
LR VAR A (o Living vegetation volume per unit area 0. 208 0. 268 0. 097 0.110 0.023

D s FIRTE 0. 05 /KF-_E B i 2 AHSE Indicating the unilateral significant correlation at 0. 05 level.

A Lavg/dB(A)
=
—

T T T
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ALavg : S A Average noise reduction value. A P Ay [ B R R
A Circle in the box represents average; #f H' [ K 2k 3 /8 P v %L
Transverse line in the box represents median; T B iR I 265
BN DU 43 67 AR DU 43 7 %X Top and bottom lines of the box

represent upper and lower quartiles, respectively.

E1 fUTTREEERRENSHERL
Fig. 1 Distribution status of noise reduction value of greenbelts at
different heights
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225 ¢
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Horizontal distance from noise source

—8—. BIM4IAK Robinia pseudoacacia Linn. pure forest; —@—. HllBf -/
M B IR 3 MK R, pseudoacacia-Deutzia parviflora Bunge mixed forest;
—A—. UFH - B AR S MK Platycladus orientalis ( Linn.) Franco-Sabina
chinensis (Linn.) Ant. mixed forest.

B2 ZEBBREEFEARKTEESLARREERKXFEEETEYURS
B F 4 BEIR{E ( ALavg)

Fig. 2 Average noise reduction value ( ALavg ) of different
configuration modes of greenbelts at different horizontal distances
from noise source to simulated noise
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Table 6 Noise reduction value of different configuration modes of greenbelts to different frequency noises in Beijing City

XA R AT R MR 75 AU REME{E/dB(A)  Noise reduction value to different frequency noises

GG DD
No. of greenbelt” 125 Hz 250 Hz 500 Hz 1 000 Hz 2 000 Hz 4 000 Hz 8 000 Hz
1 11.20 11.36 17.53 15. 04 7.70 12.25 12.25
2 12.20 12. 69 15.34 14. 64 10.01 7.74 17. 41
3 11. 61 13.57 18. 44 17.55 12. 46 13. 39 16. 26

D1 . JIFREAEAR Robinia pseudoacacia Linn. pure forest; 2 HIRE—/NEE B IR ASHK R, pseudoacacia-Deuizia parviflora Bunge mixed forest; 3. AE - B

IRZEHK Platycladus orientalis (Linn.) Franco-Sabina chinensis (Linn.) Ant. mixed forest.
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