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Low-frequency acoustic signal below about 1 Hz can travel for 
hundreds or thousands of kilometers through in the Earth’s atmosphere. If a 
source produces infrasonic energy, it can be detected by a remote sensor.  

Atmospheric strong explosions as the nuclear detonation contains 
low-frequency components that can travel long distances with measurable 
signal levels. This fact can be useful for detection and localization of 
clandestine events. 

The international regime on the non-proliferation of nuclear requires 
the ability to detect, localize, and discriminate nuclear events on a global 
scale. Monitoring systems such as the International Monitoring System (IMS) 
rely on several sensor technologies to perform these functions. The current 
IMS infrasound system design includes a network of low-frequency 
atmospheric acoustic sensor arrays, which contribute primarily to the 
detection and localization of atmospheric nuclear events.  

There have been observed differences between the azimuth 
measurements and the true directions of the sources of infrasound waves in 
artificial and natural events such as explosive eruptions of strong volcanoes.  

The infrasound waves are reflected in stratospheric and 
thermospheric layers near 50 km and 120 km in height respectively. The 
azimuth deviation is affected by meteorological disturbances in the 
troposphere and stratosphere. 

This paper describe new elements to obtain the uncertainty in the 
azimuth calculation of arrival wave plane passing across of a not plane array 
of infrasound sensors. It also presents a 3D computation of infrasound 
propagation and estimation of the azimuth deviation using the zonal 
horizontal wind model and MSISE-90 model of the upper atmosphere to 
obtain temperature, density and concentration of the principal components of 
the air for altitudes of up to 120 km.  

Deviations of up to 12° in the azimuth were obtained, depending on 
the location of the source of infrasound, the point of measurement and the 
speed and direction of the wind in the different layers of the atmosphere  
 

 


