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Volcano Infrasound Propagation

Global infrasound propagation (Fee and Matoza, 2013)
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Volcano Infrasound Propagation
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Volcano Infrasound Propagation

In the local (< 15 Km) Acoustic source properties

Topography
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Mathematical Representation of Acoustic Sources

p̂(x) =

∫
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Point Source Approximation
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Compact or Finite Dimensional Source?

Karymsky, Russia Tungurahua, Ecuador

Acoustic source is compact if k · l << 1 (l : source dimension)

Karymsky: k · l = 2πfl
v = 2π(1Hz)(80m)

340m/s ' 1.47

Tungurahua: l = 100m, k · l ' 1.87
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Finite Difference Modeling of Sound Propagation
Geometry of a conduit (constant radius)

Radius (r) = 5 m

Geometry of a conduit with a widening exit

r

a

b

r = 5 m
a = 10 m
b = 10 m
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Radiating Energy from Vent (1)

Frequency: f = 1 Hz
Radius: a = 5 m
Wavenumber × Radius:

ka = 0.02
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Radiating Energy from Vent (2)

Frequency: f = 10 Hz
Radius: a = 5 m
Wavenumber × Radius:

ka = 0.92
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Radiating Energy from Vent (3)

Frequency: f = 50 Hz
Radius: a = 5 m
Wavenumber × Radius:

ka = 4.62
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Crater Rim Diffraction
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Diffraction at Karymsky (Kim and Lees, 2011)
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Multipole Source Inversion

p(r, t) = pM + pH + pV (Kim et al., 2012)
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Asymmetric Radiation of Volcano Infrasound

Tungurahua, Ecuador, 2010
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Multipole Inversion Results
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Mean Dipole Orientation
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Origin of the Horizontal Dipole

b)

c) Source region

NW

Effective Dipole
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Sound Diffraction Modeling
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Diffraction vs. Multipole Model

Sound-solid interaction

Reflection

Diffraction

Fluid-solid interaction

(Curle, 1955)
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Conclusion

Acoustic wavefields are significantly affected by diffraction at

the crater rim. This effects have to be taken into account

when interpreting source physics of volcanic explosions.

Fluid-solid interactions in the vicinity of volcano vents may

play a critical roles for the source properties of volcano

infrasound.
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