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Prediction of Qutdoor Sound Propagation
under Envrionmental Change

Dong-Hyun Kim, Sangbo Han, Sung-Jin Park

ABSTRACT

Sound propagation along the surface of the ground can be affected by the roughness
of the ground surface and the direction of the wind. Noise Source parameter and
ground factor are estimated using the measured results of two points under particular
environmental condition, and the noise level of arbitrary points under the same
environmental condition can be estimated. The results can be used for the prediction of
the noise level from a source above a plain and homogeneous ground surface with no
obstacles nearby. Upward and downward conditions are also addressed in addition to
ground effect. The proposed method can be utilized to estimate the noise level of

specific noise environment and its validity was confirmed with the results of actual field

measurement.
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Fig. 3 Spatial relationship between the noise
source and the receiver along the
propagation of ground wave
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Fig. 5 Measurement setup for spectral analysis
of the noise source
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Fig. 8 Points of sound measurement to

estimate the sound power of the
noise source
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Table 1. Comparison of measured and predicted
noise level on the hard ground

49 dB(A)
Calm downward upward
Atmosphere refraction refraction
M P M - P M P
10m; 781 | 781 | 781 | 781 - -
20m| 713 | 71.3 | 704 | 70.4 - -
30m| 655 | 66.7 | 64.3 65 637 | 637
) ) ) (69.2) | (69.2)
50m| 58.0 | 600 | 589 | 573 %9 | 59
) ) ) ) (63.3) | (63.3)
75 _ _ _ _ 475 | 493
" (525) | (50.0)

Table 2. Comparison of measured and predicted
noise level on the hard ground

@49 dB(A)
Calm downward upward
Atmosphere refraction refraction
M P M P M P
10m|{ 758 | 75.8 | 765 | 76.5 761 761
) ) ] ) (78.5) | (78.5)
20m| 686 | 686 | 694 | 69.4 682 | 682
' ] ) T l@n | @
30m| 619 | 636 | 63.1 | 645 634 | 626
il B ' ‘ ~ | 67.1) | 680)
50m| 553 | 564 | 599 | 57.3 582 | 5438
' ' ] " 1(61.0) | (62.2)
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