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The Second Fundamental Experiment for the Time-lapse Seismic Volcano Monitoring of Aira Caldera
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Synopsis

The second experiment for the Time-lapse Seismic Volcano Monitoring is reported.
The experiment was performed on December 2022 after two years gap from the previous
experiment in 2020 in order to inspect reproducibility of seismic source. The source
device has identical specifications with that of the previous experiment. Two shooting
parameter sets, same tow depth and same clearance were done with same operating
pressure and same chamber size with those of the previous experiment because there was
different water level in the experiment 2022 by 0.5 m higher than that of the experiment
2020.

high frequency component, and some earlier arrivals in the later part. Temperature

The observed seismogram showed some difference which smaller air wave, rich

difference around the shot point can affect air wave amplitude and high frequency rich
source waveform can cause earlier arrival. Such source effect can be reduced with using

deconvolution processing which uses NFH seismogram.
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Table 1. Shooting parameter

Code BAA 2022 BAC 2022 BAA 2020
Unit Kyoto Univ. Kyoto Univ. Rental
Chamber size (cui) 1050 1050 1050
Hose length (m) 40 40 180
Operation pressure (psi) 2000 2000 2000
Tow depth (m) 10.0 10.5 10.0
Reservoir level (m) 1.7 7.7 7.2
Position (m) 0.89 N 0.89 N 0.0
Shots 307+268 317 49
Weather C‘;‘;Z{y“’ Snow Fine/cloudy
Daily average temperature (°C) 6.5,4.6 0.7 9.7
Average correlation with 0.794 0.812 10

BAA2020

Table 2. Position of the shot points
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Fig. 1. (a) Aira Caldera, and seismic source and stations. A low S-wave velocity region (Tameguri et
al., 2022) and S-wave reflector (Tsutsui et al., 2021) are indicated. (b) A close-up around Lake

Sumiyoshi-ike. Seismic source and proximal seismic

stations are indicated. Map data are GSI(2000)

and Marine Information Research Center, Japan Hydrographic Association. (2002).
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Fig. 2 The shot points. (a) Close-up around the shot points with detailed water depth.

parameters in the experiment 2022.

Seismic wave Seismic wave

(b) shooting

Fig. 3. The shot point in 2022 in far side and the high-pressure air compressor in near side
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Fig. 4. Background noise. (a) The shooting BAA2022, (b) the shooting BAC2022, and (c) the shooting

BAA2020.
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Fig. 5. Development of waveform during the shootings. (a) Band-pass filtered (3-10 Hz) velocity
seismograms in the station BKOMS6 vertical component at 19.6 km away, (b) correlation in the shooting
BAA2022. and (c¢) correlation in the shooting BAC2022
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Fig. 7. Vertical velocity seismograms.

(a) The shootings BAA2022 and BAA2020 at SUMI, (b)the

shootings BAA2022 and BAA2020 at SUMS6, (c) the shootings BAA2022 and BAA2020 at BKOMS6.
(d) The shootings BAC2022 and BAA2020 at SUMI, (e) the shootings BAC2022 and BAA2020

SUMS6, and (f) the shootings BAC2022 and BAA2020 BKOM6.

BAA2022 at BKOMS6 are shown.

(g) The shootings BAC2022 and
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Fig. 8. Hodograms. (a) The arrivals A1, A2 and ar at the station SUM1, about 102 m from the shot
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early arrivals in the experiment 2020 at the station BKOM6
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Table 3. Results of the deconvolutions with different seismograms. (a) NFH, b) SUMI.

(a) NFH
AAA2020 BAA2020 BAA2022
2550 cui, 10 m 1050 cui, 10 m 1050 cui, 10m
BAC2022 0.661 0.585 0.998
1050 cui, 10.5 m
BAA2022 0.644 0.570 1.000
1050 cui, 10 m
(b) SUMI
AAA2020 BAA2020 BAA2022
2550 cui, 10 m 1050 cui, 10 m 1050 cui, 10 m
BAC2022 0.632 0.613 0.712
1050 cui, 10.5 m
BAA2022 0.642 0.556 1.000
1050 cui, 10 m
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(a) The first bubble i

BAC20220.08 - 0.300 s
AAA2020 0.08 - 0.374s

Xcor Max: 0.598. Tmax = -0.014s.

Start=4.55 End=10s _,

(b) The second bubble

BAC20220.08 - 0.428 s

AAA2020 0.08 - 0.560 s Xcor Max: 0.561. Tmax = -0.018s

Start=4.55 End=10s

(c) The third bubble
=23_on Va

BAC20220.08 - 0.550 s
AAA2020 0.08 - 0.733 s

Start=455 End=10s

(d) Whole bubble

BAC20220.08 -1.700 s

2020 0.08-1.700 Xcor Max: 0.637 Tmax = -0.014s

Fig. Al. Result of the deconvolution trials for

varying length of equivalent source

seismogram from NFH.
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