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Application of Grey Theory and Model on Acoustic Environment
of Typical Urban Area in Beijing

LIAN Jie MA Min—ao LIU Jie
( Colledge of Environmental and Energy Engineering Beijing University of Technology Beijing 100124 China)

Abstract: In order to complete the objectives of " The Twelfth Five-Year Guideline" of the main noise pol—
lution prevention and control in urban areas of Beijing comprehensively improve the level of acoustic environmen—
tal quality in Beijing and scientifically predict of noise pollution in the regional level and development trend in
the " The Twelfth Five-Year Guideline" period based on collected data and measured historical noise data this
article focused on a typical region in Beijing to make grey Relational Analysis for some factors affecting the quali—
ty of the acoustic environment within the study area and to predict by using the gray theory GM (1 1) model.
The results showed that: the factors that of influence acoustic environmental quality were ranked as follows: mo-—
tor vehicles > average traffic flow > GDP > urban roads and bridges > Population density > infrastructure in—
vestment > noise control and environmental protection investment; the accuracy of the GM (1 1) model estab—
lished by the measured historical data of noise pollution within the study area meets the requirements. prediction
based on the GM (1 1) model suggested the acoustic environment quality reaching the standards with declining
trend during " The Twelfth Five-Year Guideline " of Beijing.
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. Table 1 The grade of the model accuracy
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Table 2 The main influence factors of the study regional environmental noise tables

/dB( A) / / / /( +h7h) / / /
2003 53.8 5007.2 1456.4 848 6 401 83 429 192.3 417.8
2004 54.0 6033.2 1492.7 949 6 206 74 806 409.4 463.2
2005 53.1 6 969.5 1538 964 6 252 85 471 136.1 610.7
2006 53.6 8117.8 1581 1079 7 353 87 135 346.4 935.3
2007 53.7 9 846.8 1633 1230 7 476 87 171 346.0 1175.8
2008 53.2 11 115.0 1 695 1738 7119 89 867 133.0 1160.7
2009 53.6 12 153.0 1755 1765 7 608 90 376 12.00 1462.0
2010 53.4 14 113.6 1961.9 1 855 8 332 90 657 11.00 1403.5
3
Table 3 The main influence factors of the study regional environmental noise in grey relational analysis
0.929 3 0.880 6 0.866 8 0.670 4 0.669 0 0.6253 0.510 3
3 4 2003 —2010
dB( A)

Table 4  Monitoring values of the study regional

environmental noise from 2010 to 2003 dB( A)

1 2003 53.8
2 2004 54.0
3 2005 53.1
4 2006 53.6
5 2007 53.7
° 6 2008 53.2
N 7 2009 53.6
R 8 2010 53.4
GM(1 1) :
X9 ={53.8 54.0 53.1 53.6 53.7 53.2
. 53.6 53.4}
X = {53.8 107.8
160.9 214.5 268.2 321.4 375 428.4}
. GM(1 1) MatLab
3 XX (1 +1) =66 982.545 8 —66 928.745 8exp( -
2003 —2010  0.000 801 82 1)
GM GM(1 1)
(11) o 4, 2003 —2010 5.
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5 GM(1 1) 2003 —2010 dB( A)
Table 5 GM( 1 1) model predite the study regional environmental noise datas from 2010 to 2003 dB( A)
XXV (1+1) XX (1+1) X0 (1+1) /%
1 2003 53.8 53.80 53.80 0.00 0.00
2 2004 107.44 53.64 54.00 0.36 0.67
3 2005 161.04 53.60 53.10 -0.50 -0.94
4 2006 214.60 53.56 53.60 0.04 0.07
5 2007 268.12 53.52 53.70 0.18 0.34
6 2008 321.57 53.45 53.20 -0.25 -0.47
7 2009 375.02 53.45 53.60 0.15 0.28
8 2010 428.40 53.38 53.40 0.02 0.04
5% : 7 28
5 5% o
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S 0.22 x10™*
1 C= = [T =0.0166
S, 0.08 °
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2013 —2016 °
(3) GM(1 1)
113 »
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Table 6 The study of regional envirnmental noise
predicing datas from 2013 to 2016 dB( A)
(43 ”»
9 2013 53.26 R
10 2014 53.22
11 2015 53.17
12 2016 53.13
1 M .
6 y N 2011:2 - 3.
2 M .
2002:1 81 -82.
3
J. 1997 10(5) : 23 -25.
4 LGM(1 1)
J. 2004 ( S1) :162 —164.
“ 2015 (sD)
5 M . :
N 2002:204 -206.
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