YGRS PRI 2014, 23(2) : 87-93
Journal of Plant Resources and Environment

R ) 256 TR 25l A 5238 75 1 S0 0

O, TEE, HNFY, DR

(LR IR AR L AR BE K RS S I B BA BCE A A e g Es, LAt 100083)

FEE . AWFFT A X S M 7 1) S AN, , R TR 3 2 s T I A AR M I 2 AL A8 30 m SEARHY 23
A AN [R) S BB X S IR S MR P LD T MR P | R P RIS [ A4 IR 7 (125 ~ 8 000 Hiz) B MR AL, JF- 40 H7
TR MR P ) BE B X A AR MR CR RS . S5 SR R R R AR MR RO A Wt 28 S, XTSI 2
Mg | A SR e R Y 2 BIIPR ( Robinia pseudoacacia ) ZEMFTIH FA=HI# ( Pinus tabulaeformis—Juniperus formosana) {38
MR B 55 B S T ( Salin matsudana) SEAK ; X5 TR 40028 38 M | 68 MR sl R e A 1 S22 AT — M AE ( Juniperus formosana—
Platycladus orientalis ) {83 WA ERR ( Sophora japonica) LK, 5 55 () & AN SEMCFN INA% ( Populus x canadensis ) 4k ;
XFF MRS AN SRR MR BT 4R 7~ [RIAT ( Ginkgo biloba—Sabina chinensis ) TR S MRIE MR 2, & B
() A X AN [ W P Y S WO R B AR B INT R v B IR SRR T T TR SS AR BB I Sl AR AE B | & ZR X S I 38
0 e P FITASE U S M P sl 1 MR P ) A MR SRR T . 10 m AR 114 63 M i 8 e P D52 g 72 A 7 2 S ) W, s e
T TR UT R MR AR BT, AN RIS S R ER AR (2 000 Hz LATR ) M Ay 2 i A M A SR A0 T X 1 AT 7 14 A R 3 R
ot 500 Hz W74 1 R (B f5 K, X6 5000 118 000 Haz M AR /N . S T 7053 R Al s (¥ R e Ty
PERTFE LR TR A e A i b RO S FH B IR SR A 8 BEBAIR HLAM A & I /DN T 2 5 A A R 25
A B T BE 22 /0 10 m ELR RO

KR AL ; SCEMER; BEME; SRS
hE 5 KS . S727.2.05; X593 XERARERD . A XEHS: 1674-7895(2014)02-0087-07
DOI; 10.3969/j. issn. 1674-7895.2014.02. 13

Comparison on attenuation effect of green belts with different types on traffic noise SUN Wei,
WANG Weilu, GUO XiaopingcD , PENG Haiyan ( College of Soil and Water Conservation, Key Laboratory

for Soil and Water Conservation and Desertification Combating of Ministry of Education, Beijing Forestry

University, Beijing 100083, China), J. Plant Resour. & Environ. 2014, 23(2) . 87-93

Abstract; In order to study attenuation effect of green belt on traffic noise, 23 forest belts with 30 m
width were set up in representative green belts beside national highway in suburb or inside urban area of
Beijing City. Noise reduction value of forest belts with different types to real-time traffic noise, simulated
traffic noise, white noise and noise with different frequencies (125-8 000 Hz) were determined, and
influences of season and distance away from noise sources on noise reduction effect of different forest belts
were analyzed. The results show that there is obvious difference in noise reduction effect among different
forest belts. For real-time traffic noise, noise reduction effect of pure forest of Robinia pseudoacacia and
mixed forest of Pinus tabulaeformis — Juniperus formosana is the best, while that of pure forest of Salix
matsudana is the worst. For simulated traffic noise, noise reduction effect of mixed forest of Juniperus
Jormosana—Platycladus orientalis and pure forest of Sophora japonica is the best, while that of pure forest
of Salix matsudana and pure forest of Populus x canadensts is the worst. For white noise, noise reduction
effect of pure forest of Pinus tabulaeformis is better, while that of mixed forest of Ginkgo biloba—-Sabina
chinensis is worse. Attenuation effect of different forest belts on different noises in winter is generally
lower than that in summer. In which, noise reduction effect of coniferous mixed forest and coniferous
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broad-leaved mixed forest or coniferous pure forest on real-time traffic noise and simulated traffic noise or
white noise in winter is close to that in summer. Noise reduction value of all forest belts with 10 m width
has the obvious difference with changing of distance away from noise sources, and the nearer away from
noise sources, the better of noise reduction effect. Noise reduction effect of different forest belts on low-
middle frequency (below 2 000 Hz) noise is better than that on high frequency noise, in which, noise
reduction value to 500 Hz noise is the highest and that to 5 000 and 8 000 Hz noise is the lowest. In order
to play fully noise reduction function of green belts, according to these research results, it is suggested
that in construction of road green belts, coniferous mixed forest or some tree species with lower branch

height, more branches, and small and dense leaves should be chosen preferentially and planted

regularly, and the width of green belts should be 10 m at least.

Key words: road green belt; traffic noise; noise reduction value; coniferous mixed forest
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Table 1 Noise reduction value of forest belts with different types in roadside to real-time traffic noise

Mt g5 i [ {7/ dB
No. of forest belt Type of forest belt Noise reduction value
FIMEEAK Pure forest of Robinia pseudoacacia 9.9
2 YA -HIFITR A AR Mixed forest of Pinus tabulaeformis— Juniperus formosana 9.8
3 Fay B — S R TR 3SR Mixed forest of Broussonetia papyrifera—Robinia pseudoacacia 6.7
4 E B Pure forest of Populus tomentosa 6.6
5 ELHN4liAK Pure forest of Salix matsudana 6.4
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Table 2 Noise reduction value of forest belts with different types to simulated traffic noise
el G Moty 7 FieMAF/ dB
No. of forest belt ~ Type of forest belt Noise reduction value
6 [EFRZEAK Pure forest of Sophora japonica 13.7
7 - T T HE TR ACHK Mixed forest of arbor and shrub of Sophora japonica—Syringa vulgaris 11.8
8 [FIFAEF IR AE AR Coniferous mixed forest of Sabina chinensis 12.6
9 Az - RIFTIR AR Mixed forest of Populus x canadensis—Juniperus formosana 11.5
10 TN Pure forest of Populus x canadensis 9.7
11 HIBRLEAK Pure forest of Robinia pseudoacacia 11.8
12 FAR -4 TR AR Mixed forest of Robinia pseudoacacia—Populus x canadensis 11.7
13 HNFI-DAIEASHK Mixed forest of Juniperus formosana—Platycladus orientalis 14.3
14 MIEERR Pure forest of Salix matsudana 9.9
15 R0 FAA R TR S AR Mixed forest of Salix matsudana—Juniperus formosana—Platycladus orientalis 13.3
F3 FREIEEMNERBRENEERE
Table 3 Noise reduction value of forest belts with different types to white noise
ety i M 2 A R W AF/dB
No. of forest belt Type of forest belt Noise reduction value
16 A ALK Pure forest of Pinus tabulaeformis 12.6
17 FIFIZEAK Pure forest of Sabina chinensis 10.8
18 MiF 2K Pure forest of Platycladus orientalis 10.7
19 R —[RIFITRACHK Mixed forest of Ginkgo biloba—Sabina chinensis 9.1
20 ELHI4EAK Pure forest of Salix matsudana 10.6
21 ARATLIMR Pure forest of Ginkgo biloba 11.3
22 [E B Pure forest of Sophora japonica 10.3
23 N -E IR AR Mixed forest of Populus x canadensis—Populus tomentosa 10.0
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Table 4 Noise reduction value of forest belts with different types in
roadside to real-time traffic noise in different seasons

AR ZE T AL/ dB

M g2 Noise reduction value in s
No. of different seasons H %/ %22;
forest belt" &% P Percentage
Winter Summer

1 8.5 11.4 75

2 9.4 10.3 91

3 5.9 7.6 78

4 5.7 7.5 76

5 5.5 7.3 75

D1, JBE4EAK Pure forest of Robinia pseudoacacia; 2. M -HIAHIRAZ
FK Mixed forest of Pinus tabulaeformis— Juniperus formosana; 3. Fa s —
B M IR 2 Bk Mixed forest of Broussonetia papyrifera — Robinia
pseudoacacia; 4. FE AR Pure forest of Populus tomentosa; 5. 7
WIZEMK Pure forest of Salix matsudana.

2 R AR A 5 3 Z [ 1Y 1 47 3R Percentage of noise reduction

value in winter to that in summer.
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Table 5 Noise reduction value of forest belts with different types to
simulated traffic noise in different seasons

x6 ARLBMNREEARET N EESRMERE
Table 6 Noise reduction value of forest belts with different types to
white noise in different seasons

ANl 15 R R fE/ B

NG SV

I 2 = Noise reduction value in N Mo gy Noise reduction value in N
No. of different seasons fﬁﬁ/ %22: No. of different seasons fﬁ%:/ %22))
forest belt" L& HZ ercentage forest belt! L& HZ ercentage
Winter Summer Winter Summer

6 12.0 15.4 78 16 12.9 12.3 105

7 10.4 13.2 79 17 11.5 10.1 114

8 12.2 13.0 94 18 10.5 10.9 96

9 11.0 11.9 92 19 5.1 13.1 39

10 8.4 11.0 76 20 7.0 14.1 50

11 10.2 13.3 77 21 8.0 14.5 55

12 10.5 13.0 81 22 7.5 13.0 58

13 14.0 14.6 96 23 6.6 13.3 50

14 8.7 11.2 78 N

s .8 539 0 D16, M#AZliAK Pure forest of Pinus tabulaeformis; 17. FEFALEM Pure

V6. EM4iAK Pure forest of Sophora japonica; 7. EME- T HHEIRAS
FK Mixed forest of arbor and shrub of Sophora japonica — Syringa
vulgaris; 8. [ A &F I & 28 Ak Coniferous mixed forest of Sabina
chinensis; 9. T - RIHITEASHK Mixed forest of Populusxcanadensis—
Juniperus formosana; 10. 4% 4l Ak Pure forest of Populus  x
canadensis ; 11. HIBRLEAR Pure forest of Robinia pseudoacacia; 12. i
- 4% I 28 ¥k Mixed forest of Robinia pseudoacacia — Populus x
canadensis; 13. Jl| ¥4 - #4118 38 Ak Mixed forest of Juniperus
Jformosana—Platycladus orientalis; 14. E W4 AR Pure forest of Salix
matsudana; 15. 5= W = J9) K7 — 0] 41 3 28 Bk Mixed forest of Salix
matsudana— Juniperus formosana—Platycladus orientalis.

D) R BREMAES B R E SR Percentage of noise reduction
value in winter to that in summer.
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MRAE (5 30 m FEAMH S PEMRE Y 37% ~86% . LAk,
B 4 AbARAHE (ARATF 3 .16 17 1 19) A1, Hofh 19 4bAkiHF
(25 G BB 82. 6% ) 7E 10 ~ 20 m 4k Ay [ M 54
S TAE 20 ~30 m b ARl

forest of Sabina chinensis; 18. M #1 2k AKX Pure forest of Platycladus
orientalis; 19. R 7% — R A1 38 Mk Mixed forest of Ginkgo biloba —
Sabina chinensis; 20. FMI4EHK Pure forest of Salix matsudana; 21.
FRAT4ERR Pure forest of Ginkgo biloba; 22. [ERE4EAK Pure forest of
Sophora japonica; 23. JM%-E EAHIRZEAK Mixed forest of Populus x
canadensis—Populus tomentosa.

D LT 5 7R E 1Y H 42 Percentage of noise reduction

value in winter to that in summer.
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Table 7 Noise reduction value of forest belts with the same width in
different distances away from noise source in roadside to real-time
traffic noise

N [e) B S A B R WREL/ dB

Noise reduction value of

s P 11
No.ji}l(jfrrﬁf'oéi:b;ltl) forest belt in different distances
0-10 m 10-20 m 20-30 m
1 4.3 2.9 2.8
2 4.7 3.5 1.7
3 4.2 0.7 1.8
4 2.5 2.3 1.9
5 4.1 1.4 0.8

D1, BIMBALAK Pure forest of Robinia pseudoacacia; 2. JMAS-HIFIRAS
Fk Mixed forest of Pinus tabulaeformis—Juniperus formosana; 3. FH -
il BE YR 38 K Mixed forest of Broussonetia papyrifera — Robinia
pseudoacacia; 4. AL Pure forest of Populus tomentosa; 5. 5
MWLM Pure forest of Salix matsudana.

2.4 AREIZEBIMKTE TR E SRR B FNE A P IR SR 1Y
b

ANTRIR R 1 75 5 EL A AS [R) (0 7 224 1iE, B, S
[Fi) 5 At e AN [vi) 1 56 M 7 4, 2 A S ) ) g g O
AR ZE IR R 125 ~8 000 Hz 45 B 2R M P f1 [ N
H LR 10, M3 10 0T LA 1 R RIZEAEMA X 2 000
Hz DU HPoIRAR S0 75 (1 B M K 276 9 dB L I, 3%
AR A Mg SRR T v AR S P R MR R 2 Ok
X} 500 Hz M (1 Ree e i 5 K, SF- ) B MR K 5] 12, 4
dB, 7 AR AT 5 000 A8 000 Hz M
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Table 8 Noise reduction value of forest belts with the same width in
different distances away from noise source to simulated traffic noise

ANTR] B B MRS Y 4 AL/ dB
Noise reduction value of
forest belt in different distances

Mol
No. of forest belt"

0-10 m 10-20 m 20-30 m
6 5.0 4.8 3.9
7 3.6 5.0 3.2
8 4.9 4.8 2.9
9 4.6 3.5 3.4
10 1.1 6.6 2.0
11 5.2 4.0 2.5
12 5.6 3.4 2.8
13 6.9 4.0 3.4
14 5.3 2.5 2.1
15 7.2 3.3 2.8

V6. ERRLAIAK Pure forest of Sophora japonica; 7. EM-T HFHEIRK
MK Mixed forest with arbor and shrub of Sophora japonica — Syringa
vulgaris; 8. 18] 41 &F M IR 22 K Coniferous mixed forest of Sabina
chinensis; 9. Az - RFIIR A AR Mixed forest of Populusxcanadensis—
Juniperus formosana; 10. Jil 4% 4l #k Pure forest of Populus x
canadensis ; 11. FIREEHK Pure forest of Robinia pseudoacacia; 12. |
- 4% 1R 38 K Mixed forest of Robinia pseudoacacia — Populus x
canadensis; 13. W) AA - I A TR A AR Mixed forest of Juniperus
formosana—Platycladus orientalis; 14. E W4 AR Pure forest of Salix
matsudana; 15. =W = 33 K7 — 0] 41 78 28 #K Mixed forest of Salix

matsudana— Juniperus formosana—Platycladus orientalis.

R10 AEIZEBMEI R R RERIES P FERE

B TRE DR TR F 55, S R R E S A 5.4 5.5
dB,{HXF 6 300 Hz M55 (1) W i8R B 47, - 3 P gl
k%] 11.3 dB,
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Table 9 Noise reduction value of forest belts with the same width in
different distances away from noise source to white noise

N [ BE S A B R WREL/ dB

Noise reduction value of

4

No. of forest belt!) forest belt in different distances

0-10 m 10-20 m 20-30 m

3 2.3

16
17
18
19
20
21
22
23

O 0 3 L O ®
WA Q9 O WA W
ORISR N
[SREN-I N S - .
O, O = =~ O -
N N W A —

D16. ANl Pure forest of Pinus tabulaeformis; 17. [RFIZEAK Pure
forest of Sabina chinensis; 18. ) 471 26 Ak Pure forest of Platycladus
orientalis; 19. AR - B AR 28 K Mixed forest of Ginkgo biloba —
Sabina chinensis; 20. M4k Pure forest of Salix matsudana; 21.
ARASEEAR Pure forest of Ginkgo biloba; 22. EFE4EMK Pure forest of
Sophora japonica; 23. Jnts - HA IR 3SR Mixed forest of Populus x

canadensis—Populus tomentosa.

Table 10 Noise reduction value of forest belts with different types to simulated noise with different frequencies

Mt 4 5D oA ) 4 R 8 75 R BB /dB Noise reduction value to noise with different frequencies

for?srt)'b::)lftl) 125 Hz 250 Hz 500 Hz 1 000 Hz 2 000 Hz 4 000 Hz 5000 Hz 6 300 Hz 8 000 Hz
16 11.2 9.7 13.7 13.8 8.7 7.8 6.7 9.3 6.3
17 5.9 8.6 11.2 11.9 9.0 9.2 4.8 8.3 2.2
18 12.8 8.8 8.9 9.4 10.2 5.9 3.6 15.0 7.9
19 7.5 8.2 11.9 9.2 8.1 4.7 8.0 11.3 5.1
20 .2 6.0 11.4 9.5 5.3 5.0 6.7 12.9 9.5
21 .4 11.8 14.1 12.9 11.2 7.5 5.0 11.9 4.5
22 .5 10.2 14.5 11.2 11.8 5.1 6.0 11.2 6.4
23 13.5 9.9 14.0 10.8 5.9 6.3 2.4 10.4 2.1

SEF4 Average 9.6 9.1 12.4 11.1 8.8 6.4 5.4 11.3 5.5

D16. Al Pure forest of Pinus tabulaeformis; 17. [BEIAG 4K Pure forest of Sabina chinensis; 18. A ZEHK Pure forest of Platycladus orientalis ;
19. A5 -RATRASHR Mixed forest of Ginkgo biloba—Sabina chinensis; 20. B4l AR Pure forest of Salix matsudana ; 21. AR 4R Pure forest of
Ginkgo biloba; 22. FERLLIM Pure forest of Sophora japonica; 23. M -E FAMHIRSCH Mixed forest of Populus x canadensis—Populus tomentosa.
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