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Abstract: The detectability of hypothetical “preslip” of the great Tonanaki and Nankai earthquakes is
investigated using the integrated groundwater observatories currently being established by the Geological
Survey of Japan, AIST. The detectability is calculated in terms of three characteristic parameters of the
preslip, i.e., time constant (slip duration), spatial extent, and direction of the preslip. If it is assumed
that the crustal deformation caused by the hypothetical preslip follows the elastic dislocation theory,
and the noise level of the line strain observation of the network is 2x10%, it is expected to detect preslip
with a moment magnitude of greater than 6.5 in the wide area of the network when the characteristic
time constant (duration of preslip) and the spatial extent of preslip are about 1 day and 12 kmx10 km,
respectively. The detectability gets worse when either of the quantities is larger.

Keywords: Nankai earthquake, Tonankai earthquake, preslip, elastic deformation, groundwater level,
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Fig. 1

Location of the new observation sites of the integrated groundwater observatories of the Geological Survey of Japan, AIST

(English characters with black circles). Red dots represent the Hi-net stations, green dots represent the GEONET GPS stations,
and blue dots represent stations of borehole strainmeters as of March, 2007 (quoted from the web page of the Headquaters for the
Earthquake Research Promotion: http://www.jishin.go.jp/main/p chousakansokuO1.htm). The shaded regions present the area
where Slow Slip Events are frequently observed (Obara (2006)). The pink and yellow stars represent the epicenters of the Showa-
Tonankai Earthquake and Showa-Nankai Earthquake, respectively.
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Fig. 2  Equi-depth of the subducting Philippine Sea plate by
Hirose et al.(2007)
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Fig. 3 Abird's eye view of the subducting Philippine Sea plate
surface.
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Fig. 5 (left) Detectable minimum preslip in moment magnitude using groundwater-level-based volumetric strain observation at all sites.
Strain noise level is assumed to be 4x10™ . Preslip is assumed to occur at one of the patches on the Philippine Sea plate, whose
dimension is 12 km by 10 km and slip duration of preslip is about a day. The direction of the preslip is set to N120°E, which is the
reverse direction of the subducting Philippine Sea plate (N300°E). (right) Histogram of the detectable minimum preslip in moment

magnitude.
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Fig. 6 Same as Fig. 5 but stations with borehole-strainmeter-based volumetric strain (noise level is set to 2.8x10™ ) are also added.

— 517 —




WEGHEMEHRE 2009 - H60E  H11/12%5

UEFHZ X BBIHIO S A, P ARGBIH L » & B
TIPMENRTNVBEZEAERL TS,

MRGE, MEOKMEENIZ B8, oK), K
Bz, BRI ELTW 5. FRHIBEOEAIZIE,
Mw 6.5 B XD/ NX BT LY v 7%, MHE»S KT
HEOWRFIT2 T TOIRIFTIASN 25T, Mtz 5.
HRREOKRE LIRS &, METOMRMBENDO RS T
MNoTNBZENnh5. FlZIE, HiE GE7TH) T

[

i3 Mw 6.5 LT O3 A § % filk23, #E GEIM) T
ABEBBET Mw 6.0 LT D543 2 ikIC S L
TED, METRAZLIZKD, E— XAV VT =F 2 —
FIZUTHtBE A BB L2 0.5 FE R ELTwa, Z
O E LT, —MICHEMELD GHREDT 7 F LD
FNKREL BDH72DTHHEELOND. WTRIZHE K,
[T /4 XL~ THIUSRETRAZTT AR EE I3 5
nTns,

920

N a @ ~ @
S =] S S S
T T

number of patches

)
S
T

20 -

6.5 7 75
detectable moment magnitude

H7H S5MERLT. MU TRIEREEIMZ, 2R ETA-LEION, BEEARO SN 2B SMA-BE. &
TAR-AEHI K BEMED /4 L)% 20 X 10° & L 7=,

Fig.7 Same as Fig. 5 but stations with borehole-strainmeter-based volumetric strain (noise level is set to 2.0x10™ ) are also added.
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Fig. 8 (left) Detectable minimum preslip in moment magnitude using borehole-strainmeter-based areal strain observation. Strain noise
level is assumed to 2x10™ . Preslip is assumed to occur at one of the patches on the Philippine Sea plate, whose dimension is 12 km
by 10 km and slip duration of the preslip is about a day. The direction of the preslip is set to N120°E, which is the reverse direction
of the subducting Philippine Sea plate (N300°E). (right) Histogram of the detectable minimum preslip in moment magnitude.
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Fig. 9 (left) Detectable minimum preslip in moment magnitude using borehole-strainmeter-based line strain observation. Strain noise level
is assumed to 2x10°. Preslip is assumed to occur at one of the patches on the Philippine Sea plate, whose dimension is 12 km by
10 km and slip duration of the preslip is about a day. The direction of the preslip is set to N120°E, which is the reverse direction
of the subducting Philippine Sea plate (N300°E). (right) Histogram of the detectable minimum preslip in moment magnitude.
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Fig. 11 Same as Fig. 9 but the direction of the preslip is N150°E.
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Fig. 14  Observation data at Kusanagi station of the
Geological Survey of Japan, AIST from November
1st, 2007 to January 25th , 2008. The top and second
panels show the groundwater level variations (in
meter) at the shallow and deep wells, respectively.
The third, forth, and fifth panels show line strain
variations by a borehole strainmeter at N346°W, N286
°W, and N226°W. For each panel, top indicates the
raw data and the bottom shows the data where solid
Earth tide and atmospheric pressure variations are
corrected
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Fig. 13 Same as Fig. 9 but the dimension of the patches is 2.4 km by 2 km.
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Fig. 15 Same as Fig. 9 but the time constant of the preslip is about 10 days, whose equivalent strain noise level is 4x10™,
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Fig. 16 Same as Fig. 9 but the time constant of the preslip is about 3 months, whose equivalent strain noise level is 2x107.
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