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Fig. 1 Schematic diagram of spatial superposition of regional aviation noise information
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Table 1 Implication and attribute of evaluation index
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Table 2 Quantification value of noise sensitivity
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Table 3  Quantitative value of indicators of monitoring points
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Fig.2 Flow chart based on comprehensive weight-TOPSIS method of aircraft noise automatic monitoring
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Table 5 Monitoring sites ranking, index contribution rate and optimization results
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Fig. 3 Aircraft noise automatic monitoring optimization results
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Optimization and effect comparison of aircraft noise automatic monitoring
sites based on comprehensive weight-TOPSIS

HE Yong'? LI Jinyu'?, TIAN Yuelin'?, GAO Chengjie'?, QIAN Jinghua'?, YANG Yonggiang'*"

1. Beijing Municipal Research Institute of Eco-Environmental Protection, Bejing 100037, China; 2. National Engineering
Techniques Research Center of Urban Environmental Pollution Control, Beijing 100037, China

*Corresponding author, E-mail: yangyongqiang@cee.cn

Abstract In order to overcome the subjective bias of traditional site layout of aircraft noise monitoring system,
the comprehensive weight TOPSIS method was used to optimize the layout position and quantity of monitoring
points to realize the representativeness, effectiveness and economy of the monitoring system. Based on the
spatial overlay of information, such as airport layout, aircraft noise contours, traffic arteries, land use, and
administrative divisions, etc.. the evaluation index system for airport environmental noise was constructed.
Combined with the entropy weight of decision-making group ’s subjective preferences and the index
representation data, the comprehensive weight-TOPSIS method was used to optimizing aircraft noise automatic
monitoring sites at a big airport. The results showed that the main reference factors were index (2): aircraft noise
contour distance, index (D: noise sensitivity and index 3): main flight path line distance, the comprehensive
weights were 0.327, 0.293 and 0.221, respectively. The relative contribution rates of the above index at these
proposed monitoring sites changed greatly, indicating there were relatively big differences in noise sensitivity
and aircraft noise among these points. According to the relative optimal closeness value, the 20 proposed points
were optimized to 12 points, in which the point repetition rates of the matter-element extension method and the
optimal index method were 66.7% and 75.0%, respectively. After the normalization of the index values, the
comprehensive weight-TOPSIS method had the best optimization effects on index 2 and index 3. The research
results can provide a reference for the standardization construction of the aircraft noise automatic monitoring
system.

Keywords aircraft noise; automatic monitoring; position optimization; comprehensive weight; TOPSIS
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