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Study on noise attenuation according to hedge species’
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ABSTRACT

The purpose of this study is to examine noise attenuation according to hedge species and
thickness of their leaves. The order of their decrease effects was as follows from the highest to the
lowest:  Osmanthus  asiaticus, Camellia japonica, Pyacantha angustifolia, Photinia glabra,
Pittosporum  tobira, Nandina domestica, Euonymus japonica, Chaenomeles lagenaria, Aucuba
Japonica for. Variegatar. The result of the experiment for noise atteunation has shown that woody
plant with thicker leaves were better than those with thinner leaves. Multiple Regression Analysis
showed Y = 7.653 + 26.530 X (R’= 0.385). The order for the subjects according to their effects
on noise attenuation is as follows from the highest to the lowest: Camellia japonica, Nandina
domestica, Pittosporum tobira, Taxus cuspidata, Chaenomeles lagenaria. The noise attenuation level
of Camellia japonica was the highest (14.70[dB]), while that of Chaenomeles lagenaria was the
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lowest (6.80[dB]), and its difference between them was 7.9[dB].

KEY WORDS : NOISE LEVEL, THICKNESS of LEAVES, MULTIPLE REGRESSION ANALYSIS

ME

=4 & dickeo] AldlolA] 7t2HE AddA ghe B
& Fogty A% 4% [BE, nonse]J} ujolo] 2%t
£glo] & Ao},

Aol B, A F7IAAL Al AR AR 2
TFABAL P& B ofyzl FAR olF TEE AABH=
% FAE sl Yo, 53] diFus suel via
AA7ts Agor AHsh 59 o 7ix) kgoeg
A Y] Axs FolEal otk 2 ERe ()
Apoje] ApgFagol i3t #d HH(Korea Ministry of
Government Legislation, 2008a)%= A 5.2 0] 73 ojut A
A Hoh AR ofate] giAPEE Az HE TR
FHAAA A 2 olfel A wgue dAjgoksls
+(Korea Ministry of Government Legislation, 2008b)0}
R JEOIT. Teht 44| HRee] A Fert S
AF & A% 2o T AEHRE wEH Slokan &
Ak

e ol

H Bk ?H :Mfﬂ *&*ﬁ‘lﬂ & wka
A .,__9_6} go o} H1 9JriKim, 1994). £5-& <]
“'494 Abgoln] A& NN THY LA ghor

%’% ko] Az} slojof shm, Ysha] ok A2
CIa=PAREST R I zg— $&3FIL 9lcKIm, 1986). A
7g 30[dB] & Wi ol Fake FA] ghxut 40[dB]
Al e Zolrt ‘;%0}114 50{dB] oM &t
57t FolubiL 60[dB] ol E = SHAols AlRtE
%;AQ Agrol} 2491 AFE n]A] A Al FrhKim, 2005).

59 Ffole o8 7RA7E ot AlRlEe] YA ek
1 AL A &89 $R2E 15430 Y40
ItHCho ef al., 2002). e_g_xi }x mo F83402.0] 3|89
& AFAe] ZEo] o] ZiolE 85[phon] o R HaA ¢l
q o} 85[phon]2 A}-52ke] Fagalakol thsia Hztog
o) FAoM HE20F Tm, ol AAtoA] 12m Hoj
A Yzl A 9] a-golthSung, 1980). o3t £8L HA
7] R 22 19799 S-Ejuatel] 2 2(Kim, 2004)E
ARH ol F, n&TR, O‘HPEE‘:, Sl @ FARNGOR g
APEAE 0], Mol 2EVIEAE 2T 8 TiRE A

oEH‘}:ﬁ_Zi
}o_}L:‘.or—{n%H‘l

%>°Iﬂii‘~.~l~ﬂ~
o4

:u

)
i
g

F”T—*r

o%

o & HA7F Rt g A HEst =oo
(Samsung Everland, 2004). 734 &89 & o} =9

Hl&ge mRuF o) dAsh=
Selvbe 27] $EEe] 49, 8 wEITe §Yd &
55 Wy AHE 4EAY A2ge] £RHE o232
W, 1990 de] SoiMe a5F7tet Aol dele
AR Aol 2 Falo] 7‘174-1— Aot A chors
251 F 2ol 2ehE AR e w2 AR
NA e Holil N‘H{Korea Expressway Corporation,
1998).

W e Ade R A Ao gld dT
(Kim and Joo, 2007; Ashihara, 1986; Jung and Lee, 1994;
SA and Kang, 2007) 5] @77} ARSI, 4220 oJgt
257480 el sEAE Uevt B &5 A

BN "”-%’ 5 UTH(Sung, 1980)E7}, 7HE4=0] JEAAY
2= EE 529E O —’F ot 7iRgte] £i} o
£ F7H7E B7MESE 289 gE AT} vy
20 aNE =Y 4 kEIKYoon, 1993), 48 Za
AH7E AR SYpF APEUE o AR Agesd
Sl ol Aot o EdAoly Aus] oiaRld Sute

N B &.—‘l{%{ﬂ} AT A Abels Beldhe
a7 9lon £SEE 1548 WHE £

S 2AE 97 e

FEAE HT ANPS and ASLA)o| 1T 7]

P At B2 ARAeR HA1E 50%9F 93%0l4]
dBQ.} 5dBe) Zr4&E M7} 9l o vi(Shirako and Tabata,
1985)= =AM TE ‘Xl‘iidr.

aEu e R FR9 99 Tl wE A T
au e 7 ] wE ASH e ok 9A] o
2 AR et olgjet SHoA 8ol o8 &3

b Ebo] it A A7 ety 558 &5k
Sapgte]l AMAQ A= BE PR Alg)Eel &
A4 B3 EE US54 Aol

e

s

>y ok -y o T
)
%
o 7
=
oY
g,
E
oo
t‘i
Flﬁ
N

dlo 2 2
o 12 .}Z‘.

o

§

o= T
ol HolH & A7 HLeERle) Fo mE 48 74
IS 24} BAISE] $Jsk] BARKo] AlE 5289 9]
FHY FAC thE a3 dayee J2Eed FR9%
Aulo] WE AL A BHE ARFoR BAFgog A
getElel 283k ANE Fjal & Gl 712 vefe

o B8 £8n WA BHS WS = Q= 72



274 2349 .

Y- A4

B

a3 eksl 7] 23(3) 2009

422 AAsHeE 1 BHo| Ytk
i

1ZAE 24Uy

e

1) ZA Y 420 M

RS B L 5 A AMeT 25 WA B4
A ERHoIY Leel R pol AR Qi el
U, S7H, SWUR, B, GAUE, AR, 34
UR, 288 gaoR st

oo 23 0LRTNE YUY £ WA =2
of ol AMEILT Gt BUUR, G, 22, BuE, W
RE geR skt

2)
(

el

Ab 8! Ay

1) ¥ S e 28244

gAY g HE2 £E3E URYY 28 FaE
Tz Adellq dAjshed, S92 o 9543
A Ao FEI AW DY YL B 229 IS
A O AR LA (4SS 1027 B-8)5to A}
ot e, Ad Zur] Felo] YL AlolE ¢
o7 R o 3R 7h379] o8 Fusly] A 2o
SULE 33 v EF e 2R
A= ol Table 19} Zow 2E A= &30
o] SR F7HE A EoA BA 2o A
AT Table 1).
Ao FALL R &gk BAR AT RAe
o] 8331 olol| thgh Alge] FAH Ao} B4 SPSS/
PC 12.0K ZzI1a4e o]gs}e] Aahstqich

(2) Mgel2| =Z3 AHalof WE 234D

oke] ¥ ox #rollA Figure 1,29} o] AAlsigio
¥ 5Y A AR ANy, gt a9
FEO JAA (S ey A 259 48 B
T 22gk E)0) U2 5 3L FA0l 248t Hugk
& viste IAADHES A5

£

o)

nop
ox,

%

i

Table 1. Equipment used to noise measurement

Equipment Capacity  Manufacturer
Vernier calipers 0.01mm MITUYOTO
Sound level meter 01dB EXTECH
Hluminance meter 0.11x TES
Thermometer & hygrometer 0.1C, 0.1% TESTO

Voice recorder - SAFA MEDIA
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Figure 1. The experiment model for noise attenuation
according to measurement spot

Figure 2. The experiment model for noise attenuation
of hedge species
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Table 2. Rate of noise reduction by leaves of hedge species
Decrement 1st[dB] 2nd[dB] 3rd{dB] Average[dB]
Spe;cies of (;l;hil?x:s t‘:i\:l"(l:egs: Before  After Decrem Before  After Decrem Before  After Decrem P/:Zg;i;t D/::g;iflt
rees [mm] of leaves ent ent ent by }hlckness by species
[mm] of leaves of trees
0.44 10840 8490 23.50 | 10830 88.10 2020 | 10840 8840 2000 | 2123
0:;’;:’;::5 0.46 046 110790 8400 2390 10840 8610 2230 | 10840 8390 2450 | 2357 234
047 10630 8480 2150 | 10830 8530 23.00 | 10830 8610 2220 | 2223
o 0.49 10560 8600 19.60 | 10720 8220 2500 | 10550 8510 2040 | 2167
fa‘;'zzlc’;’ 052 0351 110350 8630 1720 | 10560 86.00 19.60 | 103.50 87.50  16.00 17.60 20.41
0.53 10640 8100 2540 | 10630 8550 20.80 | 106.00 8630 1970 | 2197
031 10720 8820 1900 | 10640 8890 17.50 | (0820 8930 1890 i 1847
a}; gi‘:;;’;: 032 032 {10730 9040 1690 ' 110.60 9020 2040 | 10710 89.00 18.10 18.47 19.63
0.33 107.80 8620 21.60 | 10840 8520 2320 | 10840 8730 2110 | 2197
N 035 10540 9140 1400 | 10690 8770 1920 | 10620 9070  15.50 16.23
}ZZZ:;“ 0.36 036 10560 8450 2110 | 10720 9240 1480 10770 8770  20.00 18.63 17.97
038 10690 8830 1860 | 10490 88.90 1600 | 10640 8390 22.50 19.03
. 037 10500 8790 1710 | 10530 8890 1640 | 10560 90.00  15.60 1637
P ”’;’52’;;“’” 0.39 039 10590 89.60 1630 | 10580 $7.20 1860 | 105.50 $8.50  17.00 1730 17.41
0.40 10700  $9.90 1710 | 107.90 8850 1940 | [07.90 8870 1920 | 1857
‘ 020 10590 8570 2020 | 10440 90.50 1390 [ 10550 9020 1530 :  16.47
;Z:Zl;:a 0.26 0.24 10510 8850 1660 | 10700 9280 1420 | 10340 9050  12.90 14.57 16.22
027 10660 9280 1380 | 10690 8630 20.60 | 10590 8740 1850 @ 17.63
0.27 10850 9450 1400 | 10940 9670 12.70 | 10840 93.80 1460 | 1377
f::’;;zzs 036 033 110830 9440 1390 : 10860 94.40 1420 10860 9380 1480 . 1430 14.86
037 10840 9340 1500 | 10850 9120 1730 | 10850 9130 17.20 16.50
027 10640 9160 14.80 : 10620 9150 1470 | 10640 91.50 1490 |  14.80
f”,‘;‘;’;;’::f: 028 028 | 10660 9180 1480 | 10470 8830 1640 | 10470 93.00 11.70 14.30 1472
030 10580  90.60 1520 | 10470 8070 1500 | 10510 90.10 1500 |  15.07
Aucuba 030 10850 9580 1270 | 10860 9890 970 | 10840 9890  9.50 10.63
f“?;r""m 032 0.32 10830 99.00 930 10850 97.20 1130 i 10850 9880  9.70 10.10 10.64
Variegata  0.33 10850 99.80  8.70 | 10830 96.60 1170 : 10850 9530 1320 11.20
Date : 2008. 04. 04, Time : AM 00 - 02, Weather : Clear , Temperature :© 23.1°C, Humidity : 47.2%
AV AT S 29 BIBAAAIBOE A% 1) AEE 9 SHO B2 AS 24S
b= (A7t £ 99 Ted ARt HAe Y ABANA AAEE 228 o] Eo] AL ZHAS
o2, 9z vl AY 5 Fato] el g Al o] 7H =& 2 E(Table 3)}2 2EA7} 748 =obT St
& daE. 2, eb, 7R, EUE, B, AP, dRpu,
AR olqleh
ot ¥ mE %8 90 TV e WA, AP, AR 5
A7F 027TmmE FUAT A% B W, gAY,
*}i‘“%— w08 VR 9lo] YRRl EAD o] &
1. +38 9o SA0 M2 A3ZAEN Aoz MzEldch 2L} tohge] 220 Aol olo]
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Table 3. Analysis of Variance

Decrement DF 8§ MS F Sig. F
Between groups i .172 g 021 3130 .000
Thickness: g rinin Group | 012 18 001
of leaves
Total 184 26
Amount Between groups : 296.62 8  37.07 16.79 .000
of Whinin Group | 39.74 18 2208
decrease Total 33637 26

FAZE FAL o] ¢ AET &% F2AIL o A=
ALZ ZAET

2) #38 A8ZA0
{

Table 4. Homogeneity group by the thickness of leaves

0.000(Table 3)2.2 g-oj4o] 9l Ao R Upeht, of
WU FRe 9 FAN et &% Hase Aolrt
U&E FHE= Aot

2) ¢ FHd sUFCE

AFEAE FUHEFe RFEE B4% AITable 4) 1
FEL AT FAVE, 2582 HAUR FAUE, T
AL 382 AR gL, APV, BT4,
4782 ZVHAIS EUE, 5982 284, 649 By
F 528 2AEGNEY, ol 7B oREE Qo FAY
ABAATE Q= ACE Ve

Q) =&Y {2 2 AR

FUHIGTY 5388 E43 A(Table 5) 1582 &
AL, 2992 WA ARG, B, EUE, 359
& GHI =, BH, 4982 EURe B0, Hgt
AL 5582 Boir el geigial, U, 65382 Y
URel 2EAR A=Y ol 44 FA Y] A

Sig. F = .05
Species of trees N
1 2 3 4 5 6
Nandina domestica 3 243
Chaenomeles lagenaria 3 283 283
Aucuba japonica for. Variegata 3 316 316
Pyacantha angustifolia 3 .320 320
Euonymus japonica 3 333
Photinia glabra 3 363 363
Pittosporum tobira 3 386
Osmanthus asiaticus 3 A56
Camellia japonica 3 513
Significance probability 07 12 .05 28 1.00 1.00
Table 5. Homogeneity group by noise decrement of trees
Sig. F = .05
Species of trees N
1 2 3 4 5 6
Aucuba japonica for. Variegata 3 10.643
Chaenomeles lagenaria 3 14.723
Euonymus japonica 3 14.856
Nandina domestica 3 16.223 16.223
Pittosporum tobira 3 17.413 17.413 17.413
Photinia glabra 3 17.963 17.963 17.963
Pyacantha angustifolia 3 19.636 19.636
Camellia japonica 3 20.413 20.413
Osmanthus asiaticus 3 22.343
Significance probability 1.000 055 191 .099 071 129
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Table 6. Analysis of Variance for significant level of
regression equation

Decrement Ss DF MS F Sig. F
Regression 129450 | 129.450 15.640  .001
Residual  206.920 25 8.277

Total 336370 26

Table 7. Estimated model of variables about decrement
by regression analysis

Factors B Beta t Sig. F
Conatant 7.653 2461 3.110 .005
Thickness of leaves  26.530  6.708 3.955 .001

Table 8. Noise decrease effect of living hedge by distance

2. MgEte|o ASZA HEZT

1) MEetzlo el e
Moo A HAISH AHzlof )
l *33 Fep R abdhd BAHe 73 5[dB]] R gl
Eaeln 7 REhe C/‘V“J 748 11.80[dB]] 95 &3] #}
E}'EI?}QEQ, 2d 91 A9l EA ML 4.60[dB]] , FAAS
Elazy 7‘:‘ sto] Aglgie s R0 Hag iyt gl
&5 4 5 UYL o) oM E &gxd Bkt oS
Ed s M?&&-‘E}'
Carpenter, et al.(1975), Grey and Deneke(1986)2] ZA}
of o5t URIAH o= 25feet, 20feeto}/Fo] F77} Eojok
A7 Qlckar SRR, ol RAMET Aejet Fo] A
gof w} F2 FANALE A7 UEE & 5 UG

3

AT, 4 B 75 FAURE ekt 74
&9 o HEe 1470[dB}E RN FULERS
on], g ie 7;&7\17} We 558 680[dB]E Lehd
B2 11 Folt 7.9[dBlo] Ao}, FHLITI Bt
st 3719 WA} oF 26 ool e ekttt
o el Anetn 24wtk

chl, F23h GApERe) 48 74 ke laste] Bu
72| |2} Fo| FALERE 112 olstlol = B7stn
& Fagol ¥& Ao 2abEo] £% % Uk e}
o 7}

Saag Zol7t vk Ae € & At

b b ]

e

, Size Transmissivity of Light Noise measuyrement (Maximum)
P ety promfled Bae : Jeasurement spot Decrement[dB]
ot ackiLux ecrem
( ) [Lux] { Front[dB] Back[dB]
R 044 B 86.9 7.50
) C 82.6 11.80
Euonymus 50006 1500%1700 222,987 125.3
Japonica E 56 o
D 94.2
F 84.7 9.30
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Table 9. Noise decrease effect of hedge species

D Camellia Nandina Osmanthus Taxus Chaenomeles
ecrement . . . s . .
Japonica domestica asiaticus cuspidata lagenaria
Size of living Width 2500 1070 800 670 1010
Hedgefmm] Length 5000 3650 2530 5000 3600
g .
Height 1900 1454 1050 550 1200
Before transmission 0.98 10.53 9.78 0.99 8.21
Front[Lux] After transmission 212,000 3,030,000 1,790,000 212,000 1,340,000
Light source 211,999 3,029,989 1,789,990 211,999 1,339,992
Before transmission 0.74 143 461 0.73 6.39
Back[Lux] After transmission 6.98 128.00 3,150.00 142,000 900.00
......................................... Light source 6 2T 3045 141999 894
Front 91.2 92.8 94.4 95.1 92.9
1st [dB] Back 76.5 82.3 86.5 89 86.1
.......................................... Decrement o AT A0S TS 868
Front 92.4 93.5 94.4 94.3 93.1
2nd [dB] Back 77.6 83.1 86.7 87.2 86.2
Decrement 14.8 10.4 7.7 7.1 6.9
Front 92.2 93.7 94.6 96.5 942
3rd [dB] Back 77.6 83.2 86.9 88.8 87.5
Decrement 14.6 10.5 7.7 7.7 6.7
Average|[dB] Decrement 14,70 10.47 7.77 6.97 6.80

Date : 2008. 04. 06. Weather : Clear , Humidity : 47.2% , Wind speeds :1.5(m/s), Temperature 14.8(C)

CFEOR ARRET QE $8 5 Yo FAgtew &
SHA ANE AT AT 284, SUUE, w3
7R, ELHE, W, APRUER, R, FALRLY) golg]
ot 9 FAZE v EH, AP, gy 49
A, BAE, AR o2 eyt

T3 4o agFLaT BA Ay gy 20
e A FAL Yol ok At 48 F2FAI} o
e Aoz zAEglon, Ay B4y g4 4
Wl RZo] 0386& Ty 72 BPAY = 7.653 +
26.530 X)& A9tk

thih, o] B diu] 4234 &E Y 227 Yo
FAZ FAESE A FAEI} £& Aolge &7
29 T EUREL B 9o AV gRgole B
S &% P28 F2 AR 2AHE F AYyoes
HjFElR] o= Aog yeh} 23 17 W] gi3k 2}
Hasch

2. A2l ME &g FAAEINE B4 Y8 ARUR
SEEE o R 2ARE 29 AT bE 22 Favt
Aew, BEetels Bud 49 o A vehoh

Y AeERe] 48 FLENE BAT 23t Fu

FOEE, SWE 5, AR ¢og xAE g,
M aggs AW TP B 89 FURs
14.70[dB], 7F¢ 2 52 6.80[dB]& HQ YAhr2
79[dB]¢] A}olE BRI o] ghel Aol FLpRel YAt
LHe] Arieh GaAmst of 2uf A= xjolrt W] wEL.
2 3R, ol R YA &% A g vla
stof iy F59] golot Fo| PR 12 ofstyof=
B &5 PAg0] 5 A0 2AE 3 U Y
Zof) m} A4 2ozt Qloke AL ¢ 4 UL
A7\ 2AA] FAWS0] HAE Fo] AR AE 24}
2UE =58 7 UL Aotk

ol AT HI: FEY FFHY T whE gk o
S8 ZARStY] 1 A 1Y FRU #HY §3f uet
A FAEIPE 29site e & 5 AUk ok g
EEE SR 2ARE AU 48 e 2ARE A
AFHe 2= #HER do 24, SR8 3= 5 o
o A7t L vl Ao FHE, A7 RAR] W
8908 TR wjAIgt FefolA 2Al EA4]o] o] FojzlrkH
R 71EE & 4 Y TANEE 88l 7 T Ao
et Azdrk
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