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Detection and characteristic analysis of mountain wave occurred
around Beijing area by using infrasound microphone array
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(1. Institute of Acoustics, Chinese Academy of Sciences, Beijing, 100190, China; 2. University of Chinese Academy of Sciences, Beijing, 100049, China)

Abstract: The characteristics of mountain wave occurred in the Western hill of Beijing by using small aperture infra-
sound array, including amplitude, spectrum, azimuth of arrival wave, wave source location and statistical law, are stu-
died in this paper, also the problems about the detection threshold and the least squares localization of the mountain
wave are considered. The infrasound recordings over two month from 2013/04 to 05 are analyzed, and the result shows
that the low frequency infrasonic wave from northwest mountain area is usually detected by the array, whose amplitude
is 10~20 Pa and centre frequency is 0.002-0.005 Hz. The wave is mostly from hillside face to the array, and the azi-
muths of arrival wave are nearly 260-360 and 0-40 degrees respectively, moreover, the wave velocity is 10~50m/s and

the occurrence of this wave is correlated with local wind speed and direction.
Key words: small aperture array; mountain wave; localization; statistical characteristic
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Fig.1 Distribution of sensors (a) and their locations (b)
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Fig.2 Waveform and spectrum of the signal on 27~28 April
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Table 1 Time-delays and coordinates of arrival waves on 27~28 April

B9ty b f PEIEI(m/s)  FEURARRR (x,y)/km
1 6 0 ) 38.43 -14 39
2 4 0 -4 57.64 -14 39
3 5 1 -7 41.36 -20 41
4 3 8 -12 32.39 —46 39
5 0 6 -6 67.34 -18 7
6 7 0 -7 32.94 -14 39
7 13 9 -23 13.63 -32 49
8 12 6 =17 16.27 -12 29
9 16 5 21 12.87 —24 a7
10 14 1 -16 15.85 -20 49
11 6 9 -15 22.96 -10 11
12 7 14 22 16.74 -28 27
13 11 10 -21 15.14 —24 33
14 16 0 =17 14.25 -16 43
15 15 0 -15 15.37 -14 39
16 11 18 -29 12.03 -18 19
17 15 14 -30 10.89 -32 43
18 15 0 -16 15.19 -16 43
19 12 0 -13 18.93 -8 21

20 13 15 -27 11.96 -16 43
21 10 13 -24 14.43 —42 49
22 13 7 -21 14.39 —26 43

Fig.3 Locations of mountain wave sources on 27~28 April by the
method of least square
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Fig.4 Times-azimuths-velocities of arrival waves in April and May,
2013
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Fig.5 Histogram of azimuths of arrival waves in April and May, 2013
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Fig.6 Histogram of azimuths of arrival waves (0°~50°. 260°~360°) in
April and May, 2013
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