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An Attempt to Estimate the Energy of a Volcanic Explosion

—Field Experiments using Artificial Charge Explosions—
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Graduate School of Sciences, Hokkaido University.
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Usu Volcano Observatory,
Faculty of Science, Hokkaido University.
Hiromitsu TANIGUCHI
Science Education Institute of Osaka Prefecture.
( Recieved January 23, 1997 )

We have conducted two field experiments using charge explosions for constructing a
empirical low to estimate energy of an explosive eruption. Air shocks and seismic waves
excited by TNT fired on the ground were observed in the first experiment. Water shocks,
air shocks and seismic waves caused by underwater explosions were recorded in the second
experiment. Accompanied surface phenomena were also recorded by a video camera.
Results of these experiments are summarized and discussed in this report.

It is recognized that the positive pressure duration of an air shock is proportional to the
one-fourth power of TNT weight. This relationship suggests that the positive pressure
duration allows to estimate energy of an explosive eruption. The systematic discrepancy
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between the observed peak pressure of an air shock and the peak pressure-scaled distance
relationship for blast waves is found, although the observed peak pressures can be roughly
explained by the relationship.

The peak pressure of first compressional phases in water shocks recorded with a piezo
blast meter are very low in comparison with values expected from previous works. A week
relationship of the overpressure of air shock, the peak amplitude of seismic head wave and
the height of a water column (dome) to the depth of an explosion is found. An air shock is
recorded whenever an underwater explosion produces a water column. The overpressure of
an air shock and the height of water column decreases as the depth of an explosion increase.
This shows that air shock observation is effective to monitor an underwater explosion with
a water column or dome.
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Fig.1 Map showing the field for artificial explosion experiments
and observation sites.
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Fig.2 Recorded traces of air shocks and seismic waves from TNT 200 kg fired.
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Fig.3 Comparison of air shocks between stations in site and a
remote station.
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Fig.5 Comparison of pulse width of the
positive pressure phases and TNT

weight.
10°
~ R,
¢ 10
mll)
5 AY
<
Z X -
Y |
=
5 1 =% '/ : ===
&= A ~ : A/ O H
1/3 i
v - ® Td /W i
g , [} Td /wJ/A }...
8 \ X '
= o0.1 . Td: Ippluse Width 3
] W: Weight of TNT i
SR  +
0.01
10" 10° 10' 10° 10°

A =RV (m/kg')

Fig. 6 Comparison of scaled pulse width of
the positive pressure phases and scaled
distance.
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Fig.7 Expansion of fire flame from TNT 200 kg fired.
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Fig.8 Comparison of expansion of fire flame and pulse width of first compressional phases of air
waves.
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Fig. 10 Topography of the lake bottom, the set depth of an explosive (solid circle) and sensors
(open circle)
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Fig.11 Recorded traces of water shocks, air shocks and seismic waves for No. 2.1
experiment (a charge fired at 3 m depth)
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Fig.12 Snap shots of a water column(dome)
2, (C)ZHIHE TR L J & HEE formation by a charge fired at 3 m depth
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