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The Chelyabinsk airburst of 15 February 2013, was 

exceptional because of the large kinetic energy of the 

impacting body and the airburst that was generated, 

creating significant damage and injuries in a populated 

area. The meteor and the effects of the airburst were 

extraordinarily well documented, which allowed to 

determine meteoroid trajectory and orbit [1,2] and to 

study in detail its interaction with the atmosphere [1,2,3].  

The blast wave from the event was recorded by infrasound 

stations at large distances. Signals recorded there are 

essentially modified by dispersion during propagation and 

it is difficult to extract information about the source of the 

blast. Acoustic signals in the area of direct sound 

propagation hold this information.  

 

Numerous videorecords of flight and fragmentation of the 

Chelyabinsk meteoroid allowed to determine the blast 

wave arrival times [1-3] and to extract waveforms of 

acoustic signals.  The blast is coming from the closest 

point of trajectory (in 3D). Comparing the arrival times 

from conical sources with different terminal altitudes to 

those observed at different locations demonstrated that a 

conical source can satisfactory describe the observed blast 

wave arrival times [1]. Modeling of Chelyabinsk event 

blast wave demonstrated that local shocks may be 

generated by energy release maxima [4]. These shocks 

propagate inside ballistic cone and may reveal as separate 

peaks after main arrival. Number of peaks, time delay 

between them is dependent on parameters of energy 

maxima and location of registration. One needs to be 

careful in attribution of local maxima on energy release 

curve as there is possibility to add artificial or to lose real 

one due to sophisticated shocks interaction inside ballistic 

cone. 

 

Recorded waveforms are of complicated nature, there are 

successive arrivals of strong perturbations with different 

time delays (relatively to the first one) at waveforms 

(Fig.1). Number of peaks and time delays between 

subsequent arrivals depend on the location of the 

registration points. 

 
Fig.1 Waveform of acoustic signal recorded at the distance 

about 30 km to trajectory (in 3D). Red stars correspond to 

soniq boom identified by trained listener. 

Some authors [1] suggested that subsequent acoustic 

arrivals correspond to separate fragmentation events. 

Trained listener is able to hear dozens of sound booms, 

some of them (especially closely spaced) could be 

reflections from surroundings.   In order to determine the 

features of the blast source (i.e. prominent evidences of 

the fragmentation events, their number etc) one needs to 

analyze acoustic signals at different locations.  Spectral, 

correlation and cepstral analysis could be useful. First 

results of different signal processing techniques applying 

to the Chelyabinsk meteoroid acoustic signals will be 

presented. 
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