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FEEAEY) | SEER EEED |BERE| EE EEED |FERE
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409.6 0.141 -0.178 0.005 0.172 0.046 0.007
341.3 0.110 -0.170 0.004 0.190 0.044 0.007
292.6 0.100 -0.148 0.008 0.180 0.069 0.010
256.0 0.092 -0.153 0.008 0.197 0.059 0.010
204.8 0.060 -0.154 0.011 0.221 0.059 0.013
170.7 0.072 -0.130 0.009 0.239 0.051 0.014
146.3 0.024 -0.121 0.011 0.226 0.065 0.013
128.0 0.025 -0.121 0.011 0.256 0.041 0.018
102.4 -0.017 -0.105 0.014 0.230 0.035 0.025
85.3 -0.009 -0.111 0.006 0.262 0.002 0.016
73.1 -0.034 | -0.098 0.006 0.268 -0.005 0.015
64.0 —0.031 -0.089 0.007 0.260 0.005 0.014
51.2 -0.048 | -0.074 0.009 0.267 -0.005 0.016
42.7 —0.052 | -0.065 0.016 0.261 -0.054 0.025
36.6 —-0.028 | —0.068 0.023 0.196 0.022 0.029
32.0 -0.105 | -0.065 0.027 0.274 -0.032 0.032
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ANAREAT - B RO - BERAGWT - EAZILE - BPEORE -

RA2 RAICEL. &L, B2FICH T 2 HBESEHRREH

BEE— - RIEB - BT

AL RS (A) RS (B)
EEAEY) | SEED EEBR |HREERRE| EE EEBR |HRERE
912.0 0.182 -0.179 0.007 0.118 0.039 0.012
409.6 0.155 -0.181 0.012 0.111 0.037 0.025
341.3 0.139 -0.170 0.013 0.133 0.053 0.014
292.6 0.132 -0.130 0.017 0.139 0.044 0.023
256.0 0.102 -0.151 0.013 0.175 0.041 0.016
204.8 0.072 -0.141 0.018 0.169 0.036 0.017
170.7 0.030 -0.162 0.019 0.126 0.033 0.018
146.3 0.046 -0.151 0.017 0.144 0.002 0.019
128.0 0.018 -0.138 0.015 0.185 -0.017 0.022
102.4 0.008 -0.110 0.016 0.186 -0.007 0.024
85.3 0.002 -0.105 0.018 0.172 0.004 0.019
73.1 -0.008 | -0.103 0.014 0.204 0.026 0.022
64.0 -0.044 | -0.097 0.012 0.162 -0.029 0.020
51.2 -0.056 -0.095 0.007 0.164 -0.056 0.019
42.7 —0.067 —0.096 0.007 0.165 -0.059 0.013
36.6 —-0.093 | -0.076 0.012 0.134 -0.061 0.020
32.0 -0.088 | -0.067 0.013 0.145 -0.061 0.024
A3 RAUCEIL. ££L, ZRICHU 3HEEEREN
AL RS (A) RARS (B)
EEAEY) | SEED EEBR |HREERRE| EE EEED |FERE
912.0 0.157 -0.207 0.008 0.130 0.038 0.007
409.6 0.112 -0.185 0.012 0.146 0.024 0.008
341.3 0.103 -0.192 0.012 0.158 0.028 0.010
292.6 0.083 -0.192 0.009 0.147 0.021 0.012
256.0 0.074 -0.194 0.010 0.165 0.032 0.011
204.8 0.026 -0.133 0.017 0.183 0.018 0.012
170.7 0.021 -0.178 0.016 0.193 0.018 0.016
146.3 0.028 -0.154 0.020 0.177 -0.009 0.025
128.0 -0.003 | -0.138 0.016 0.173 0.001 0.023
102.4 -0.059 -0.171 0.013 0.182 -0.061 0.019
85.3 -0.056 -0.173 0.008 0.200 -0.064 0.014
73.1 -0.090 | -0.145 0.013 0.156 -0.077 0.015
64.0 —-0.093 | -0.156 0.010 0.171 -0.080 0.014
51.2 -0.124 | -0.137 0.008 0.161 -0.117 0.013
42.7 —0.155 | —0.151 0.007 0.099 -0.121 0.015
36.6 —0.175 | —0.145 0.011 0.102 -0.111 0.025
32.0 -0.190 | -0.127 0.011 0.113 -0.122 0.023




RS2 B 1T B MRS B

RAM RATVICAL. 220, BEICH T 2 HESEHREH

EIAL RS (A) RARS (B)
FEEAEY) | SEER EEE |RERE| EEH R |FERE
912.0 0.375 -0.199 0.011 0.068 -0.022 0.013
409.6 0.335 -0.188 0.008 0.072 -0.053 0.008
341.3 0.257 -0.201 0.009 0.074 -0.040 0.010
292.6 0.260 -0.219 0.009 0.073 -0.010 0.012
256.0 0.259 -0.220 0.008 0.042 0.001 0.009
204.8 0.216 -0.187 0.018 0.058 0.001 0.017
170.7 0.166 -0.212 0.016 0.072 0.007 0.018
146.3 0.136 -0.169 0.013 0.051 0.037 0.015
128.0 0.142 -0.157 0.008 0.059 0.049 0.015
102.4 0.105 -0.162 0.006 0.069 0.024 0.013
85.3 0.084 -0.159 0.005 0.094 0.021 0.012
73.1 0.074 -0.139 0.007 0.092 0.028 0.012
64.0 0.064 -0.134 0.005 0.098 0.029 0.010
51.2 0.043 -0.118 0.004 0.113 0.026 0.010
42.7 0.027 -0.108 0.004 0.111 0.022 0.011
36.6 0.003 -0.108 0.006 0.133 0.058 0.017
32.0 0.000 —0.101 0.005 0.144 0.044 0.015
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Abstract

This report describes geomagnetic field observations at Sakurajima conducted to
investigate the possibility of monitoring volcanic activity at Sakurajima by observing the
volcano’s geomagnetic field.

Kanoya Magnetic Observatory halted geomagnetic observations at Sakurajima in 1999,
since the effect of magnetized volcanic ash and the movement of the volcano’s soil made
geomagnetic variations arising from volcanic activity difficult to detect in the observed
data. However, a new observation tunnel, the Arimura tunnel, was built on Sakurajima
Island in 2006, and was available for geomagnetic field observations during the summer of
that year. In August and September 2006, we conducted geomagnetic total force
observations at the Arimura tunnel to test its usability and geomagnetic field variation
observations at three points including the Arimura tunnel to explore the possibility of a
new monitoring method.

We used two proton precession magnetometers and one Overhauser magnetometer
for the geomagnetic total force observation. The observed values were small compared
with those of Kanoya. This suggests that total force magnetometers are affected by
magnetic bodies such as the iron frame used for the tunnel. In addition, the signal
intensities of all the magnetometers were so small that it was difficult to measure the
total force precisely. We conclude that it is not possible to detect geomagnetic variations
in the geomagnetic total force data from the Arimura tunnel due to volcanic activity.

In the geomagnetic field variation observation, we managed to obtain good data at
night while it was quiet, but during the day there was excessive man-made noise at all of
the observation points. We calculated geomagnetic transfer functions at periods of 30 to
512 seconds using a six-hour segment of the geomagnetic field variations obtained from
each point at night. The transfer function shows the same characteristics for all three
points, indicating the existence of a large-scale conductivity anomaly, not a small-scale
anomaly caused by a volcanic dike. Standard errors for the transfer functions are at a
maximum of 0.03, which is higher than the estimated value of 0.01 for monitoring volcanic
activity at Sakurajima. At the Arimura tunnel, standard errors are lower than 0.01 at
periods of 200 to 512 seconds. This result indicates that the monitoring of volcanic
activity at Sakurajima with geomagnetic field variation observation is a possibility.
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