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Table 1 Geographic coordinates of absolute gravity
station, ARM (see also Fig. 1).

Latitude Longitude Height above

(degree) (degree) mean sea level
(meter)

31.56005 130.6724 80

Fig. 1 Location of the absolute gravity station ARM,
“Showa Crater” and “Minamidake Crater” on the
Sakurajima volcano.
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Fig. 2 Site description of the absolute gravity
station ARM. Metal markers are placed on FG5-A
and on FG-L. All the numbers are in millimeters.
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Table 2 Absolute gravity processing parameters.

From Mar 30, From Jan.30,
2010 through through Mar
Jan.30, 2011 17,2011
Drops per Set 50
Set Interval [min] 60
Nominal Pressure
[hPa] 1003.68
Gravity Gradient 0264
[mgal/m]
Barometric
Response Factor 0.3
[ugal/hPa]
d-factors
DC 1.00000
Long 1.16000
Ql 1.15425
Ol 1.15424
P1 1.14915
K1 1.13489
N2 1.16172
M2 1.16172
S2 1.16172
K2 1.16172
Solid Earth Tide Program Package "ETGTAB"
Computation after Timmen and Wenzel (1994)
Ocean Tide Program Package "GOTIC"2
Computation after Matsumoto et al. (2001)
Earth Model of
Ocean Loading 1066A
Green Function
. NAO.99b after Matsumoto et al.
Ocean Tide Model (2000)
Polar Motion Data IERS Bulletin A
Source
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Table 3. Employed absolute gravimeters, drop numbers per set, and set intervals with remarks on troubles in 2011.

Observation period Serial Drops  Set interval Remarks
in 2011. # per set [min]
—Feb 25. #241 50 60 Normal operation.
March — July 30 2011 Tohoku-oki earthquake (M=9.0) on Mar.
11. Gravimeter uninstalled in late March.
July 31— Aug.27 #109 50 60 Reinstallation with FG5#109. Large error arose
from drilling of a well near-by.
Aug.24 — Sept. 20 Troubles on a PC board, loose cart-belt and laser.
Sept. 21-Sept. 26 #109 50 60 Normal operation.
Sept. 27-Nov. 04 #109 100 60 Night shift operation (19:00-07:00 JST) to
avoid noise of drilling a well near-by.
Nov. 02— #109 Troubles on a vacuum pump, laser, and a PC
board.
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Fig. 3. (Top) Absolute gravity (minus 979,437,796 pgal)(open circles) and groundwater disturbance (symbol %)

computed with the algorithm of Kazama and Okubo (2009). Solid circles stand for the gravity corrected for the
disturbance. (Bottom) Accumulated precipitation since Jan. 1, 2009.
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Fig. 4. (Top) Amplitude of air pressure impulses associated with explosions of Sakurajima. (Bottom) Absolute

gravity (minus 979,437,796 pgal) with groundwater correction. Estimated magma head heights above mean sea

level (-750 m to + 900 m) are also shown. No gravity data is available from March through July, 2011.
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Synopsis

This manuscript describes how the absolute gravity measurements had been carried out in 2011.

Gravity variation data are presented for the period from April 19, 2009 through November 02, 2011. The

observational result clearly shows significant ( ~30 pgal) gravity variation. Hydrological simulation reveals

that at least the half of the change is attributable to groundwater disturbance.

Gravity increase from the

middle of May 2011 to the middle of June 2011 is interpreted in terms of falling of the magma head in the

conduit of Sakurajima. The interpretation is consistent with the sudden decrease of number of explosions

from the Showa crater.
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