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Fig. 1. Comparison of each attenuation model with meas-

ured data.
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Table 1. Parameters of each array in Sayarim ex-

periment in 2011.

. FFE BB R IBIERGE

T Py/Pa rkm ¢)(°)  Vi/(ms?)
IN1 1.5 308.3 14.4 9.17
IN2 1 330 14.1 9.06
JO _NE 1 433.8 50.2 19.14
KU 0.25 1252.8 95.5 21.18
QA 0.25 1688.1 114 18.19
OM_N 0.05 2420.2 112.1 18.59
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Fig. 2. NPE propagation simulations in four main propagation directions: (a) Propagation loss distribution in the azimuth of 14°;
(b) propagation loss distribution in the azimuth of 50°; (c) propagation loss distribution in the azimuth of 95.5°% (d) distribution of

propagation loss in the azimuth of 113°.
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Energy estimation of explosion sound source based on
atmospheric sound propagation theory
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Abstract

A method of estimating the explosion sound source energy is proposed by combining atmospheric sound
field simulation with mid- and short-range overpressure amplitude attenuation model. Aiming at the problem
that the traditional sound source energy estimation formula fails to make full use of the atmospheric parameters
and the estimation error is too large, through numerically simulating the propagation loss in the atmosphere,
the correction effectiveness of the atmospheric parameters to the sound source energy estimation is greatly
improved and the estimation accuracy of the sound source energy is enhanced. In the surface chemical explosion
experiment, the infrasound is used to receive the signal from 300 km to 2500 km away. A comparison of energy
estimation effectiveness between the traditional energy estimation formula and the energy estimation method
based on atmospheric sound field simulation of the explosion sound source is made. The experimental results
indicate that this method is effective in improving the robustness of yield estimation in comparison with the

traditional yield estimation method.

Keywords: source energy estimation, nonlinear progressive wave equation, middle range overpressure

attenuation model
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