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Abstract

This paper aims to explore the mitigation effect of green forest belt on noise pollution, and study
the influence of different types of plants on sound waves through experiments. This paper first
analyzes the environmental noise problem and its impact on people’s daily life, and then focuses
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on using the green forest belt as an effective way to control the noise transmission way. In the
study, the authors selected ornamental plants with different leaf sizes and densities for simulation
testing, and found that large foliar and high-density plants performed better in noise reduction. In
addition, experiments covered a variety of green forest belts, including arbor, shrub, and ground
cover, to assess their acoustic performance at different frequencies. By recording and analyzing
the morphological characteristics and noise reduction effect of each forest belt, this paper pro-
poses a three-layer three-dimensional green forest belt model in order to achieve more efficient
noise control. The results not only provide a scientific basis for urban planning, but also provide
practical guidance for improving the quality of urban acoustic environment.
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B T T AR T p O e, AN RS AP S T &) m. R, XAk T —4MA
23 AR 0] R —— PR B 7S . B I T R R AR R R S N, BT IASE . I T B R AR R
ot PRI R T RO AR AT H & AR 1 — KR . B AGEEm T AT B TAERCR, ikn]
REXT AATTI B O 128 RV TE BB [ 1] [2] - DRI, n i) A 250 SR B 8 75 BN 7 2 AT AL 2 DGR 1 £ 1 [3] [4]
TEIREEME PR R ], o] DN PRI BE . AR s hil A2 /B f b9 = A rmANF . Hodr, RISk
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B A A ERIR T A AR D D08, T R A e R H AR R, O R AR A R AR T AR
TSN — PR IREE AU (e s P i Sl , R AE tH FER AR BT 2 M A[5] [6]. EEBR L, 2R
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RAEFEREROCRE R, BUMBE B BCCRE, SO ER TR A G Al . 56 H 5K
P IE(R4728(U.S. Environmental Protection Agency, EPA) CLZ RN 1 3l 17 G A 78 Vs /b ik 75 5 4% J7 T P 20
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HALERAAE R A S T R [7]. 2023 4, SRR A BT JIE TSl “I HARLT#E . . SR 1)
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AR FEIA LR T BRI, MR g, 55 B O T IR ANAT U5 Je o7 18 SO IR G (1) p SR 2, St g s
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P, AT S BRI T 25 (8] [9]e ARSI I 0] SeOULE A S SR AR AR Xof g 75 7 s 20 5 i)
SRR, HE— DR PR MR SRR A A . 75 SR X eSS, REMEFR B IS A TR I T 2 5
1) B R A ) R SR ANIC B 7 20, I T e A i v b A B S LRI S F (W [10] [11]. [RIR, 45 Bl i X
SeRt AL, REMENEDEE 22 AT EREERE S ] O, RN OIE — AN T SRR ST I . 2R
BRTR, RIS BRI M e — ) ST AT A B 5 [12] [13]. @I IR AN FRISE B, T RAA
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W DI B R 2R A MY R R AR, AT BE A Rt B AR 52 M 7 0 AT S o SR AN T SR A 2 B Y
HEEJTA, RS AR SR R e N R i E A [14]

2. FiEFnit
2.1, REREHENER ST

EHE AT, BRI, HREZMER, FEQRRERACEER ., VGRS, XS
(A B4 AR fE 31.5~2000 Hz (SR, S EA1ES AT, LKA £ 84 7E 10%~10% m
Z I XT— R BIS YR, X PP A e AR IAT S, RN, BB ST RS
ARl AL FE, XA 22l I WL RS R AR 7S RO T Bk B, RO BT
W v SR RE TR RIS . IX EEAE I B K S R AR SC R Fr BRSO e S gk
o HIR, ERZE SIS BB R T8 RS o I B NS BB R, R LA 1S B 2 A g el i
O GFs T 3G NS 0 58 B o] DLk — D4 m L PR A . A, R T R G R A T T AL
P, R TR E R IS T R AR R BRGNP P R R AR IR AR B AR S R G gk T L
YT VR 2400k, ani iR . PR A | DL SN TR S R A E R E . B b, A s R
JR 25 5T Lhd i R e 1A AT T X — A S U T 75 P AR R R M A A 3R [15], AR it T —
Fh B AL PEAL 75 5 R ORAR P IR TV

B, WEBTAE RS . BRSO AR SR — MR, EHE L DI(dB) N ERAL. S
JEZ 5 R (BRAL: AT, Pa)Z (A1 5¢ R A2 B — A Aok X BNARE F RS S %/ R (8
i NEREUT B I /D A R AT S, FERL A IR s k. fE B AR, A RERZ 2R
W, BRI R ST R R R . B R AR B N, R IR R . R R R
PR AR . A (02 S) R AL R EE S A OC . 10w, e AR 38 DA AT P 30 S A SE PR, IR Ay v i s
P AEAE R I A2 A B 25 ) 52 B2 SR R o Ry 1 v E B2 ) 7 s ) 7 s 0k, 7 215 R0 P ) P R 2
FERE PR B LR R P AR . I X e SN A, TSR B B A R, XA RE
AFE— AR EL[L6], B W T RS [ A 2 A% 1R BE B T (0 S el 1 IO

AL = 201@1:—2 )

Horb g F0 o NP S B TRBE RS, L MRS S R R . T R AR, SERR R R O DR
WRESZ BT Z R, WY B WSS, AR REMHEE BE. K
ARV Rk, FESEPRRIA Y, T EAR S B ARAE O A RO AT & G B IE AR . D T SR i
THE AR B PR AR, RIS S FErh, B 5 7R 2 E LA AR N R 1) () P 0 (L)
B 5, 2T 2R A MY R BB, FEAR [RI 261 T 12 3t b AT 5% I 1) 75 s 4 3 i o (L) IR & B )
TR AN ZEE, P DAIRTSFERAARAT I3 S 0ol 5 (Lo) » AT Ay At JHG o Mg s SR 4 Ak B Dy o (1) 3
P FF[17].
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FeMEFE o N TSI R AR S AR AR R, BT T 8 TSI SR R E A R R AR S . TSR
SRR, WA L AT A 2 r RIARCE TR ST BT X (Bruel & Kjaer Type 2250 Sound Level Meter),
FREMEFHIE . WA 1 AR BEIEMRTT TS, 1R PRI S 2 (47 B AR 44 W 1Y) 5 5 DA B S
36 1 FLAAR 5 SR AT 1T [18]

SIS AR T

1) SEue3 i S k%

2) WARHES 2edk, ALRERE S GUTH o T AR ZRERTE 55 75 U

3) AR A, LTSS A AR R ST A

4) B SV 8T

5) SEIGSE A A IR &G S KR .

U6 TR BIVE R HIPR B IE AR 25°C £2°C, WREAE 50% + 10%, KELE 1.5 m/s LU,

2.3. SEEaMR

SERG IR T A A AR ) S B4 T R b s T RST s T 2 FE AR (% 25 Scindapsus
aureus) AN R ~F o T 25 (KAL) (U0 25 J2 2k Dracaena marginata). X SEAE ) 7E S2i = N %2 1 ™
LSRR, OFEEE. HREE. EYEEEE . H-F KR . X YL S
BEWNEESZ T R A BRI R, FEANEEE 1K 1 BN,

Table 1. The characteristics of the four ornamentals

F 14 MM EEYIRI TS

% o b O B
£ 45 (Scindapsus aureus) 1.22 L N 0.86 0.33 0.25
I, 24k (Dracaena marginata) 0.71 N, % 0.55 0.49 0.04
114k (Dracaena) 0.82 1Y o N 7 0.62 0.52 0.07
I ZEF (Stephanotis floribunda) 0.57 L AN 0.55 0.06 0.04

2.4. BUMFREE

AL FE T LLMMRAT . TRATAR. BEERBNIATERE L Al AT AR DU AR AR AR R, 4 Fhirdl
AT RIRHIE IS 2 . XM AR, B, M. MR ST A AR R, Rt TR
MIREA . BARRUL, LW DKL/ 44, WRARSE, S Rdh; ST LA 7o R 2R, A
AR R LA T I HES s SR I 2 U DU Ry AT B IS R B (U 2R SO R, T AR X A
s HHUPTARINZ —FMIREE . BEEITAR, BARENERSR. EMERET, ASCRA L6 7S
DEACES, X PUR AT FEAS I BE 25 L AN[R] i BE AN R 7 [6] R 75 ZKT-3EAT 17 2R DU B (A bRty e g 1
AR EAE 1 FR). I e IR, RIS R A R OR EARAE R E SR

3. LIRS
3.1. MEEYFERIE AR E RS

X WL B B A PR EAT DRI, ] 5 R P YRN8 ek o T AR L, PP  TAI TEOA ] 4 B 2
FEABEATIE S, 2 XML A Y, 19 B A PRI Lo T HIE L 3 fir.
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Figure 1. Schematic of the test setup for noise reduction using

green forest belt
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Table 2. The characteristics of four green forest belts

3 2. 4 MEHERFHERR
UISHELES TREMEEM) PR EREm)  PREREEMm) PRI R (/m?)

AR X 1.93 1.62 1.92 6.52
ERURZS 3.25 2.59 1.82 4.25
FE AR 1.33 0.94 0.75 60.57
AT AR 0.51 0.12 0.66 5.72

Table 3. The net sound pressure level attenuation of four ornamental plants
RIAMURBYNPEERARAE

fE A Fh 2 (Scientific Name) SRR A TE 1 I B (dB)
£ 35 (Scindapsus aureus) 1.45
I Z %k (Dracaena marginata) 0.22
1%k (Dracaena) 0.35
AR i (Stephanotis floribunda) 0.12

MFE 3 HIRL, KM RURSE S e I A S X R IR AT IS 5, SIS X b, P
B A AW N RE, TRE 1.45dB, TN fIRE BEX ELZ O RCR AN Z AR H T BRI
ST e T AR e AT SR PR I[19]. AERAR B4, RMTHRSS L e T % BE A 25 5 5
PR A B IR, DR R R RORA SR S EAR R A L) 5 10

3.2. BUHEFERBRIMALE R 247

eI, [E TSI 1RO 10 0K, BN 2 MIER RN 20 oK. fEREN RS, il T
B ARG, JFREAT TR AT o SRR E 4 3B IR LRI R 2 MRS AR O AR 1
P2 VA S BETER A PR RIS S o T AR St Ak 15 S 0B 23l B 2 AT 3 s o

] 2 P 3 ATED, AU ILZLIARAT B T PO S Sk WA S AR BR MR ARRE E R BUHE — 58
FIARAME . EAITARLE 500 HZ B H I 1 — > B X MR P S e o 3K — B SR AR AT RE A2 b TR P ) 2
FEL B, XAEEIAE 500 HZ BT 5 AW IRI A [20] [21], X — miAEHARRT T B8 2 1k
Ko BRI, ZLAUBRAE AN TR T ARAE RS T 8170 (K0 75 SRR A AR /N o B 1 VAR A1 8000 HZ Ji=: R 1)
BORTENRAL, FAAR (TR R AR A o 3K 2 B ol T 2Dy AR AT AR AR IR 3 FE RN, BB 1
AT, JEEEELE, UL AE RS EE, SEERSCRAN . M, BEERITTaRE h T HA
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Figure 2. Net attenuation of noise of tree cadres
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Figure 3. Net attenuation of tree canopy noise
3. WERESTRE

YRS PER 2 WA, RERR S AR H e BRI T By i Fr s (HE TATAF B, X e 75 1) 5
BIER T BRI . oG BRI, T DURBLZLAURHT L 5 7T AR B 2% < I 2 28 1 e 0OR
EATHRARTE . SR, LM AN BT AR I el TR KB AT SRR, 30 PR AR 7 I AN
B, MILEZN, kSRS BOR AR A, (Hil TR EA RIS, B A2,
PR 1 FALARAR I BB, AT BE B ORI S I 75 o BT VRO — FRr BRI AR, HLAE PR
BN H AR B, fESKR R rh ICVE X 0 H T AR A, B 2 AN 3 AT ) 2 AR
1o A 3 R, REIAT RO LR, Hi T AT R BAC, AR, SRR
AL AR RO AR, A2 (B AR . X — R AR S 1T AR PR T TR B €, BRSOt B
MG o ANRTREDNS P R R A TR A 4 7

DOI: 10.12677/0jav.2024.123008 90 R 5RE)


https://doi.org/10.12677/ojav.2024.123008

Wit e

Table 4. Contribution of different plants to acoustic attenuation
= 4. TEEMF PR TR Y STk

B FhE (Scientific Name) TR~ 4328 MERES K 30 S
433 (Scindapsus aureus) x =) 75
I, ) #k(Dracaena marginata) 2 = —
7% (Dracaena) *x B i
LI Fi (Stephanotis floribunda) /N ik 558

25 LR, AR A SR AR 75 [ ORI AN IR AR R [22] [23]0 Z0RUbR S 07 AT PR AE B+
P8 73 AR B R 8 RAR T 58 AHAE TR B0 0 T T o SR MY 2 oy T HL M AR PR A v 2 R R 20
A7, AEFEME T TR B € T Rt 7 U SEE A HL S R S A AR RIS, SR T (R PR AR [24]
XL BN St 5 BRLGE FRAE VIR S LR e PR MR R S 1 1A 2 1 2 5[ 25] -

4. PR TTFRBEEIRT
4.1, BREMESTHMN

AR SO A BEAR SRR I A [F) 2 A ARty T B X MR 75 SR IR R - B 5 18 T R I B A
GO TR R AR AR TR, DR AR R . BRSO I T A R R A
WITC B B AT RO B AR K
4.2. EWIHEERMLER

N T RAEBR TR, AT T — RIS, B TR B BN RCE . SEa, 3R
32 W P AT U 2 TR R BE RS P R I SR A S O LM 5 - B3 6 s, SR R 5
TR — 30, TR R 2 A IR SR A AR TG B TE 500 Hz A fr Ve 75 3 ol P 1y ik 31 8 dB, 17 /NPT FIAIG
% YRR E AR 3 dB.

Table 5. Comparison of model prediction and measured results
= 5. AT S STMLE RS

ERY/ W SEE RS T 5 95 5 (dB) S Tk (dB) i 2 (%)
ORI T i 8 P 8.0 7.5 6.25
/N TR L 3.0 3.2 6.67
AR 5.5 5.3 3.64
TR 45 4.7 4.44
WA ENINTEE 10.0 9.6 4.00
Bl T AR 6.0 6.2 3.33

5 FE T B0 R A A RE M), AEMY R PR AL I, TR A FE I A K B, R R AR
UCHE R A VA S AT Bl D 0 EL B I [ MR P ¥ SR, ASSCRE T — o LA B ) B e
A G RN 22 6 P
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Table 6. Construction types of noise-reduction green belt
i 6. PR THEELR

X B F2(Common Name) WL EBE(m) HEW (M)
F—Z 2 4 NITTZ5(Yellow Striped Bamboo) 0.5~1.0 2k
)R 3. 3% (Holly, Redbud) 2 kit 4vl k-
B2 FATS WS4 (Bamboo Species) 3k 10 LA E

AW T G5 I 52557 IR [26]%5 NI 745 kAT 1 Eb i, RIASHIT 7 o d FH 1) 35 2% I 48 365 18 [ e %
B ERAEE SRR — . BTSRRI T = 2 37 AR B S A AR T AT 5, R 4 R st
BRI A =ik 95%.
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KB R T R PRE IR R DL RO E F 1RSI S B AR T . I S IX L5,
A DUSIRFEASR BT AN 2 MRS R, 252 BRI T A A 2R TG s A [FI,  WRRFEE 2 AW FE B A
BRI T PR, ABHRRACIHT, ARG SARAE TR E 2 10 A
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