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Abstract: Geodetic monitoring of Fugen-dake, Unzen Volcano using EDM (Electro
-Optical Distance Measuring Instrument)started 10 days before the May 20 eruption and
continued through 1991. The purpose of the monitoring was to define how the cone
responds to magmatic processes such as intrusions and eruptions. Five reflector stations
were set around the summit of Fugen-dake. Measurement were recorded from six
observational stations; four on the southern side and two points on the northern side of
Fugen-dake. '

The first shotening of the slope distance on line T1-F2 was recorded on May 13,1991.
An abrupt increase in the rate of deformation along with sustained high level release of
seismic enegy, reported by Japan Meteorological Agency, prompted a prediction of lava
extrusion which was announced on May 17. The rate of shortening of the slope dis-
tance was rather consistent, about 10cm/day before the May 20 eruption. The rate
changed to about 6cm/day after the begining of the lava extrusion and the rate decreased
after May 27 to about 0.lcm/day. Net shortening on this line was about 130cm at
the end of 1991. Since vertical angle measurements showed no evidence of subsidence, we
believe that the shortening of the slope distance resulted from expansion of the summit
area of the Fugen-dake cone. Calculation of horizontal deformation vectors using
multiple measurement lines indicates that the deformation was caused by magma intru-
sion just beneath the summit of Jigoku-ato crater. The deformation area is restricted to
a narrow zone centered around the summit crater of the cone. Hence, the expansion was
probabry caused by localized magma intrusion at a shallow level within the cone.
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Fig. 1 Geodetic network used to monitor the
deformation of Fugen-dake, Unzen vol-
cano.

Solid circle: Instrument station; Solid triangle:
Reflector stations; Star: Jigoku-ato cra-
ter, from where the lava started to
extrude on May 20, 1991.
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Table 1 A list of monitoring stations and method of geodetic measurement.
Open circle: Manually operated EDM; Double circle: Automatic EDM; Triangle: Vertical

angle measurement.
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Fig. 3 Changes in the slope distances for each EDM survey line and the histogram (lower) of the
daily number of small earthquakes. Earthquake data are from Unzen Weather Station and
Japan Meteorological Agency (1992).
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Horizontal deformation vectors of F2, F3, F4 and F5 reflector stations.
The vectors were calculated using two slope distances; T1-F2 and T2-F2 for F2 vector,
T1-F3, T2-F3 and M1-F3 for F3 vector, T4-F4 and T5-F4 for F4 vector and T4-F5 and
T5-F5 for F5 vector, respectively. JC: The direction to the Jigoku-ato Crater.
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