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Automatic Image Recording System Using the Windows PCs:

Application to the Eruption Columns of Miyakejima Volcano, Japan
Akihiko TERADA™ ** Yoshiaki IDA*** and Takao OHMINATO*

Using commercial Windows PC and digital cameras, we have developed an automatic image recording
system, which is inexpensive, small and lightweight. This system automatically records camera images in a digital
form and transfers them to a remote server through telephone lines. This system can be flexibly applied to the
observation and monitoring of eruption columns even under severe conditions. With this system we have recoded
images of the eruption columns of Miyakejima Volcano, Japan, every 10 seconds from 12 August 2000 to 13 May
2002. These images revealed how the vents of volcanic gas ejection developed during August 2000. The images
after September 2000 showed that the column was relatively high in summer, probably reflecting the amount of

vapor in the ambient atmosphere.

Key words: image recording system, Miyakejima eruption, eruption columns, vents development, vapor in the

ambient atmosphere
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Fig. 3. Some examples of recorded images. Original images are colored with RGB 24bits. (a) An image for one
of the most explosive eruptions at Miyakejima volcano in 2000. These images were automatically taken by
the Tsubota Camera system at 17:07:05 (JST) on 18 August 2000. (b) A typical eruption column of
Miyakejima volcano after September 2000. These images were taken by Mikura Camera 1 at 09 : 56 : 35
(JST) on 31 January, 2001. (c) The image taken by Mikura Camera 2 at 09 : 56 : 40 (JST) on 31 January,

2001.
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Table 2. Parameters of observation devices and accuracy of the captured images.

Horizontal distance Resolution Azimuth of field Length/Pixel Accuracy of  Lens Distortion
Station | from Camera to the vent at2000 ma.s|. measurement at2000mas.l.
Horizontal X Vertical ~ Horizontal X Vertical ~ Horizontal X Vertical Horizontal X Vertical
[km] [pixel] [deg] [m/pixel] [pixel] [m]
Tsubota 2.6 480X640 36.5X46.2 4.7X5.3 1 4.9X%X56
Mikura1 21 480X640 36.5X46.2 23X 26 3 30X33
Mikura2 21 640X480 11.7X9.15 6.7X7.1 1 7.3X7.0
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Table 3. Variation of the fumaroic activity from August to September, 2000. O, A, B and C indicate directions of
active vents seen from Tsubota observation point. See text and Fig. 6 for detail.

\ Vents Direction

O ABC

Stage |Date*

Column Diameter Column height

(Around the top of caldera wall)
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Unification A with B T T
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A A
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Another eruption
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Remarkable eruption
f! Mass of ejected ash is more than 10”8 kg.

1 Small eruption
T Intermittent eruption: Small eruption occurs intermittently.
Continuous eruption : Ash ejection continues more than 10 minutes.
A Some eruptions reported by JMA.
B Mud ejection from vents swarm reported by JMA.

: Ash ejection continues about a few - 10 minutes.

21 ;

*Lines with date indicate the no data because of clouds or strong wind.
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Fig. 8. Variation of the observed eruption column heights of Miyakejima volcano. Plotted column heights are

daily average of the value acquired from the image extracted every 10 minutes. (a) Daily mean heights with

standard deviation. (b) Daily maximum heights.

The broken line is the trend of daily maximum height after

Division of Earthquake and Volcanology, JMA and Miyakejima Meteorological Observatory (2002). (c)
Mean ascent velocity around the top of the Caldera wall. (d) Mean diameter of eruption column around the

top of the Caldera wall.
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