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Abstract

Gravity changes observed with FG5 absolute gravimeters during the period 1996-2012 in the Tokai
area are reported. There are three observation sites in the area, where gravity changes were measured
once or twice a year. In Omaezaki, located at the cusp of the Peninsula, gravity increased 10 microGals
over 16 years. In Kikugawa, at the center of the Peninsula, gravity increased 5 microGals from 2008 to 2012.
In Toyohashi, located to the west of lake Hamana-ko, where the long-term slow slip began in 2000, gravity
decreased 6 microGals from 2004 to 2012. The rates of these gravity changes do not agree completely with
those inferred from crustal uplift/subsidence observed by GPS, implying the possibility that mass
redistributions are occurring underground. Monitoring and modeling those mass redistributions are
important to understand inter-seismic crustal activities including slow slips, and to reveal stress
accumulation processes in a subduction zone.
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Fig. 1. The locations of the Omaezaki, Toyohashi and
Kikugawa absolute gravity observation stations. The
continuous GPS observation stations of 93104 and 960622
are also shown.
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Fig. 2. (Upper) FG5#241 in the Omezaki observation sta-
tion. (Middle) FG5#109 in the Toyohashi crustal movement
observation station. (Bottom) Kikugawa crustal movement
observation station.
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Table 1. A description of the observation sites.

Site Longitude (deg) | Latitude (deg) | Elevation (m) | Pressure (mBar) | dg/dz (microGal/cm)
Omaezaki 138.22890 34.60060 1012.53 -2.545
Toyohashi 137.47000 34.76000 76.00 1004.15 -2.699
Kikugawa 138.07428 34.72667 66.00 1005.35 -3.145
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Table 2. Absolute gravity changes observed in the Tokai area (microgalGal).
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Site Year | DOY sn# N (drops) | g error | s.d. remark
Omaezaki | 1996 327 | 330 109 6,467 979752083.0 0.6 451
1997 193 | 196 109 15,937 979752086.5 0.5 68.4
1997 335 | 337 109 5,685 979752086.2 1.0 73.3
1998 272 | 274 109 7,564 979752088.7 0.8 66.7
1999 61 63 109 6,813 979752084.8 0.3 255
1999 270 | 273 109 8,318 979752086.3 0.3 232
2000 29 32 109 11,468 979752085.5 0.2 25.6
2000 80 82 109 6,809 979752086.3 04 34.0
2004 59 61 109 11,263 979752090.3 0.2 232
2004 261 | 263 212 11,892 979752086.0 0.1 12.2
2005 51 54 109 11,455 979752087.6 0.0 214
2005 185 | 188 109 10,072 979752085.0 0.0 40.1
2006 228 | 230 109 10,563 979752086.3 0.0 411
2009 299 | 302 212 13,363 979752090.1 0.2 21.7
2010 278 | 279 241 7,367 979752094.2 0.2 14.6
2011 85 87 241 9,121 979752091.2 0.3 25.8
2011 269 | 271 241 9,957 979752097.5 0.3 30.9
Toyohashi | 2004 62 64 109 11,752 979729151.7 0.1 7.6
2004 264 | 266 212 9,516 979729152.3 0.1 59
2005 54 56 109 9,658 979729147.3 0.2 14.7
2005 188 | 188 109 2,990 979729150.1 04 19.7
2006 27 29 109 11,634 979729146.4 0.1 15.1
2006 231 | 233 109 8,651 979729146.7 0.1 9.3
2007 36 38 109 9,519 979729141.3 0.2 18.5
2008 45 47 109 8,845 979729147.8 0.2 19.8
2008 318 | 320 212 9,197 979729142.8 0.2 18.2
2010 35 37 241 6,879 9797291451 0.2 14.9
2011 31 33 109 4,452 979729144 4 0.3 17.3
2011 82 84 241 8,923 979729144.5 0.2 17.9
2012 62 63 109 394 9797291431 1.3 26.3 | Drive belt
Kikugawa | 2008 42 45 109 12,042 979734353.3 0.2 23.0
2008 321 | 323 212 9,520 979734357.0 0.2 17.6
2010 32 34 241 12,616 979734349.6 0.4 39.3
2010 280 | 281 241 8,591 979734358.9 0.3 218
2011 272 | 274 241 9,411 979734360.4 0.4 34.9
2012 58 59 109 1,039 979734358.6 0.6 17.7 | Drive belt
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Fig. 3. The observed absolute gravity changes. The unit is microGal.
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Table 3. Secular trends in crustal uplift/subsidence and gravity change.

site GPS/tidal gauge (cm/yr) | GPS/tidal gauge (microGal/yr) | FG5 (microGal/yr)
Omaezaki 1996-2012 -0.78 +1.6+0.2 +0.54+0.12
Toyohashi 2004-2006 +1.7 -34%+03 -28*+13
Toyohashi 2006-2012 +0.42 -0.84+0.1 -0.29£0.33
Kikugawa 2008-2012 -0.25 +0.5+0.1 +1.5%1.1
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