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ABSTRACT

The effects of noise attenuation among bare land, grassland, dominated broad-leaved
(Quercus acutissima Carruth.) and dominated coniferous forest (Pignus rigid Mill) were
studied. For this study, the field experiment was carried out at playground, orchard grass,
and school forest in Yeungnam University, Kyongsan.

Sound levels of 500, 630, 800, 1,000, 1,250, 1,600, 2,000, 2,500 and 3,150 Hz, respective-
ly, were projected into the vegetation, and the transmitted levels of sound were recorded at
the distances of 1, 5, 10, 20, 30 and 50m, respectively, from the sound source.

Both dominated coniferous forest (Pignus rigid Mill) and broad-leaved forest (Quercus
acutissima Carruth.) are the more effective than grassland in the rates of attenuation. It is
expected that dominated coniferous forest will be the more effective to attenuate sound
levels than dominated broad-leaved forest.

In the low frequencies such as 500 and 630 Hz, grassland showed the more effective to
attenuate sound levels than forests, while in the high frequency such as 3,150 Hz, the
forests are the more effective to attenuate sound levels than grassland.

The present results suggested that it is the more effective to establish the tree belt, for a
sound barrier, with dominated coniferous tree species in the upper layer and herbaceous
vegetation in the lower layer.
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1 Audio Speaker(Type GS-07696, Gold Star
Company) : 23#

2) Wide Band Signal Generator (ARF-300,
Belco Company) : FtY A3 @A)

3 Impulse Precision Sound Level Meter (Type
1616, Bruel & Kjer Company) : vle]=
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Figure 1. Schematic Section of The Speaker
and Microphone positions.
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Table 13} Zt}

Table 1. Environmental factors of the experi-
mental sites

Factor | Tempera | Humidity| Wind [Wind velocity

Sites ture(t) (%) | direction | (m/sec)
Bare land 31 50 E 4
Grassland 37 53 SE 2
Broad-leaved

forest 55 SE 1
Coniferous

forest 7 E 5

3 MY T4 54

UA, 24, 2459 2 JA9FHAAM &3
8 &% @432 Table 29 2ok UAlME

2,500Hz8 F3+ dgelA 10mE A9z
UAA] Aolx gidezs 32 Sk dstol
Hegt 22y 538 Fug dYdXe A

Table 2. Sound pressure levels(dB) of the
experimental sites

Experimen |Frequency | Distances of microphone from sound source(m)
al Sites (Hz) 1 5 10 20 30 50

500 |107.3 94.0 78.5 83.9 80.4 77.4
630 | 109.0 98.7 73.0 84.6 81.4 785
800 |110.3 99.7 87.4 84.1 82.3 78.6
1,000 {109.3 90.6 92.1 82.5 825 79.1
Bare | 1,250 [106.4 99.6 94.6 71..3 77.5 75.6
land | 1,600 |108.3 94.1 89.4 8L2 75.8 75.0
2,000 (112.2 101.3 84.8 88.0 74.8 75.0
2,500 | 98.9 90.0 88.2 819 715 70.0
3,150 {106.8 93.7 81.3 83.0 80.7 73.8
B.N.*| 58.0 57.0 57.0 54.0 56.0 54.0

500 |104.9 92.3 78.6 68.5 64.1 52.3
630 | 108.0 97.1 83.8 76.9 70.1 60.3
800 {109.1 96.8 89.6 82.0 76.9 64.8
1,000 | 107.2 90.8 88.6 8.5 76.5 66.5
Grass | 1,250 | 105.0 96.7 88.2 83.2 78.1 68.5
land | 1,600 [ 107.9 91.7 84.9 81.8 77.7 68.8
2,000 |108.5 96.0 86.4 84.6 82.3 70.9
2,500 [102.1 90.1 83.8 74.0 78.2 67.8
3,150 [ 105.2 93.0 82.4 78.6 75.6 70.5
B.N.*| 45.0 45.0 46.0 45.0 45.0 45.0

500 1 107.5 94.9 86.6 74.5 70.6 63.5
630 |109.8 96.0 89.9 77.7 4.2 68.8
800 |112.5 97.9 92.9 78.7 73.1 69.1
Broad- [ 1,000 |110.7 94.1 92.1 84.4 76.1 68.6
leaved | 1,250 {108.5 97.1 88.3 86.2 74.6 73.2
forest | 1,600 [109.8 94.8 87.5 84.5 8.2 72.6
2,000 |112.7 97.6 91.4 84.5 83.5 67.1
2,500 |103.8 94.1 88.5 8L0 69.1 65.7
3,150 | 107.7 94.8 90.4 84.9 T79.5 TL8
B.N.*| 39.0 40.0 41.5 47.0 415 420

500 | 106.1 90.0 86.5 75.4 67.1 56.8

630 1108.2 93.8 87.4 T7.4 68.8 59.4

800 | 108.8 95.5 89.4 8L.0 75.6 57.7
Conife | 1,000 {109.5 94.2 90.0 68.6 76.8 55.8
-rous | 1,250 1103.1 91.4 81.0 79.6 74.1 57.6
forest | 1,600 | 106.6 97.0 82.9 82.2 72.0 58.4
2,000 |110.6 98.1 95.0 78.5 80.6 57.3
2,500 | 99.7 86.7 75.0 74.7 70.0 58.1
3,150 1108.8 94.1 87.8 782 73.5 61.2
B.N.*| 63.0 60.5 47.0 50.0 45.0 49.0

+ B.N. : #¥§73 28 (Background noise)
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fo 2 ) © 0

Distance (m)
Figurs 2. Comparisons of the rate of sound atterr
uation at the frequency of 500Hz
(IV:ideal value, BL:bare land, GL:grassland,
DBF:dominated broad-leaved forest,
DCF:dominated coniferous forest)
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Figure 3 Comparisons of the rate of sound atten-
uation at the frequency of 630Hz
(IV:ideal value, Bl.:bare land, GL:grassland,
DBF:dominated broad-leaved forest,
DCF:dominated coniferous forest)
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Figure 4. Comparisons of the rate of sound atten-

uation at the frequency of 800Hz
(IV:ideal value, BlL:bare land, GL:grassland,
DBF:dominated broad-ieaved forest,
DCF:dominated coniferous forest)
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Figure 5, Comparisons of the rate of sound atten
uation at the frequency of 1, 000Hz,
(\V:ideal value, BL:bare land, GL:grassland,
DBF:dominated broad-leaved forest,
DCF:dominated coniferous forest)
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Figure 6, Comparisons of the rate of sound atten-
uation at the frequency of 1, 250Hz,
(IV:ideal value, Bl:bare land, Gl:grassland,
DBF:dominated broad-leaved forest,
DCF:dominated coniferous forest)
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Figure 7. Comparisons of the rate of sound atten-

uation at the frequency of 1, 600Hz,
(IV:ideal value, BL:bare land, GL:grassland,
DBF:dominated broad-leaved forest,
DCF:dominated coniferous forest)
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100-Attenuation (%)
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Figure 8 Comparisons of the rate of sound atten-
uation at the frequency of 2, 000Hz
(IV:ideal value, BL:bare land, GL:grassland,
DBF:dominated broad-ieaved forest,
DCF:dominated coniferous forest)
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Figure 9. Comparisons of the rate of sound atten-
uation at the frequency of 2, 500Hz
(IV:ideal value, BL:bare land, GL:grassland,
DBF:dominated broad-leaved forest,
DCF:dominated coniferous forest)
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Figure 10. Comparisons of the rate of sound atten-

uation at the frequency of 3, 150Hz
(IV:ideal value, BL:bare land, GL:grassland,
DBF:dominated broad-leaved forest,
DCF:dominated coniferous forest)
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