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Abstract: A kind of least-square-error localization algorithm applied on wide spread infrasound network is proposed in this arti-
cle. Models of cross correlation between distant sensors and atmosphere infrasound propagation are analyzed. The localization
error caused by quantity and distribution structure of network and ray tracing of local infrasound in real atmosphere are also cal-
culated. Infrasound coupled by local seismic Rayleigh wave of Lushan (Ya’an) earthquake on April 20th, 2013 is detected by in-
frasound network and could prove the algorithm and analysis above. Comparing infrasound signals with seismic recording of
IRIS global network., we {ind that they ware well correlated for the corresponding time period in signal travel time, signal cor-
relation (0.6—0.9), particle motion trajectory analysis, etc.. The zone of infrasound source calculated by the least-square-error
localizing algorithm is not compact but its center (minimum value determined by least-square-error method) is less than 150 km
distant from the epicenter. Due to the less absorption and refraction in atmosphere propagation, local infrasound is easily detec-
ted and recognized and could be a possible and feasible way to monitor earthquake and relationship between ground motion and
pressure perturbation in atmosphere.
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Table 1 Seismic travel time of each station
il B () PR B (km) ¥ (km/s) by 3 AL R

KMICE W) 184 539 2.93 25.12°N,102.74°E
ENH i) 220 625 2.84 30.28°N,109.49°E
XANFE %) 234 717 3.06 34.03°N,108.92°E
LSAhIE®) 384 1142 2.97 29.70°N.91.13°E
QIZ (B 484 1398 2.89 19.03°N,109.84°E
TIACHEE) 505 1485 2.94 36.21°N,117.12°E
BJTLHD 543 1635 3.01 40.02°N,116.17°E
SSEC L) 614 1744 2.84 31.09°N,121.19°E
WMQ(S & A 5%) 664 2044 3.07 43.81°N,87.70°FE
HIAGHHLR) 844 2566 3.04 49.27°N,119.74°E
MD]J CH:FHT) 1084 2 838 2.62 44.62°N,129.59°E
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Fig.5 Local infrasound waveform monitored by infrasound

stations
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Fig.6 Correlation coefficient of Beijing tripartite infrasound
array (a) and consistence of time-delay between each

element of array (b)
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Table 2 Local infrasound travel time
Wil (RS R G SRR (km) AU (km/s)
dtne 565 1635 2.89
i) 470 1400 2.97

M 310 910 2.92
T 280 821 2.93
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Fig.7 Particle motion trajectory analysis (ENH) of 100 s from
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Fig.8 Wavelet analysis of infrasound and seismic signal of
Beijing seismic infrasound
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Fig.9 Cross-correlation of signals between infrasound and

seismic station (B]JT) of Beijing
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Fig.10 Location of seismic source and infrasound source

calculated by least-squared-error method
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