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ON EJECTION VELOCITY AND PRESSURE OF VOLCANIC
EXPLOSION REDUCED FROM PHOTO-TRAJECTORY
OF VOLCANIC BOMBS

By Masato IGUCHI, Kazuhiro ISHIHARA and Késuke KAMO

Synopsis

Night views of volcanic explosions in Sakurajima volcano were taken automatically with
35mm stili cameras for the analysis of trajectories of volcanic blocks and the calculation of
the initial velocity(») and the ejection angle(¢). The following results are obtained. 1) The
initial velocity of the volcanic block which is ejected vertically is maximum (Vp.o).
2) Obtained values of V ,,, are ranging from 110 m/s to 160 m/s. 3) Initial velocities for
a given ejection angle are not beyond V., -sint-Se. 4) It is estimated to be 130-270 bars
for pressure of volcanic explosion.
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Fig. 1 Location of 35mm stiil cameras.

Table 1. Station data of 35mm still camera. Table 2. 35mm still camera and lens.
The distance and the direction is
measured from A-crater. STILL CAMERA LENS
STATION DISTANCE | DIRECTION Canon A-1 Canon FD, f:100mm, F2.8
SVO 5. 7km N281°F Nikon F-3 Al Nikkor, f:50mm, F1.2
KUR 4 4km N 87°E Nikon EM Ai Nikkor, {:50mm, F1.4
Ai Nikkor, [:100mm, F2.8
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Fig. 2. Schematic diagram of observation.
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Photo. 1 An example of photo of voleanic explosion taken from east (KUR). 23: 40, Feb. 12,
1983.
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Fig. 3(a) Position of a volcanic bomb fallen in the camera coordinate system. (O: location
of camera, X: east, Y : north, Z: upward, X': direction of camera, #: azimuth,
St angle, P:oa given point on the flank of volcano, I'': projected point of P
on a photograph, F: position of a volcanic bomb fallen, F’: projected point of F)
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Fig. 3(b) Geometric relationship between the trajectory in the atmosphere (S-B-F) and
the trace on the photograph(S-B’-F").  (S: location of the vent, F: position
of the volcanic bomb fallen)
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Fig. 4 FEffect of the air resistance on the flight distances of volcanic bombs.
Percentage is the calculated ratio of the flight distance with air resistance
to that without air resistance (ejection angle is 60°).
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Fig. 5(a) Distributions of fallen volcanic bombs ejected from A-crater. Hatched area cannot be
observed from camera eyes (SVO or KUR).

— 6 —



O - BE - KL ORER O 15

800 600 700 800 900

2 km

| km 1983 JAN 10 19:14

Fig. 5(b) Distributions of fallen volcanic bombs ejected from B-crater. Hatched area cannot be
observed from camera eyes (SVO or KUR).
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Fig. 6 Trajectories of volcanic bombs ejected from A-crater. Lines are calculated and dots
are observed.
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Pig. 7 Initial velocities and ejection angles. Vx and Vy denote horizontal and
vertical components of the initial velocity, respectively.
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Fig. 8 Relation between ejection angle and normalized initial velocity.
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Fig. 9 Trajectories of volcanic bombs ejected from B-crater. Lines are
calculated and dots are observed.
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Fig. 10(a) Calculated flight distances of volcanic bombs ejected from A-crater, Minamidake. Contours
denote the maximum distances of volcanic bombs for V.. ranging from 100 to 300m/s.
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Fig. 10(b) Calculated flight distances of volcanic bombs ejected from A-crater, Minamidake. Contours
denote the maximum distances of volcanic bombs for pressure ranging from 100 to 1000 bars.
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