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Observation of Crustal Strain by Borehole Strainmeters in the Tokai and
Southern Kanto Districts (May — October 2009)
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Fig. 2(a) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 since January 2002 (daily

mean values).
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Fig. 2(b) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 since January 2002 (daily

mean values).
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Fig. 2(c) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 since January 2002 (daily

mean values).
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Fig. 2(d) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 since January 2002 (daily

mean values).
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Fig. 3(a) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 from May

(hourly values where changes due to barometric pressure, tidal effects and

— October 2009
rain effects are

corrected). D/day and /M shown below station names mean that the linear trend D(/day) is

subtracted and that data are shown after being multiplied by 1/M.

(a) At Irako and Gamagori, rapid contraction was observed on May 11 to 16, 2009; which was

probably associated with short_term slow slip event (*1).
At Gamagori, rapid expansion was observed on May 18 to 22, which was
short-term slow slip event (*2).
At Gamagori, rapid expansion was observed on September 1 to 2, which was
short-term slow slip event (*4).
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Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 from May — October 2009
(hourly values where changes due to barometric pressure, tidal effects and rain effects are
corrected). D/day and /M shown below station names mean that the linear trend D(/day) is
subtracted and that data are shown after being multiplied by 1/M.

(a) At Irako and Gamagori, rapid contraction was observed on May 11 to 16, 2009; which was

probably associated with short_term slow slip event (*1).

At Gamagori, rapid expansion was observed on May 18 to 22, which was associated with
short-term slow slip event (*2).

At Gamagori, rapid expansion was observed on September 1 to 2, which was associated with
short-term slow slip event (*4).
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Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 from May — October 2009
(hourly values where changes due to barometric pressure, tidal effects and rain effects are
corrected). D/day and /M shown below station names mean that the linear trend D(/day) is
subtracted and that data are shown after being multiplied by 1/M.
(a) At Irako and Gamagori, rapid contraction was observed on May 11 to 16, 2009; which was
probably associated with short_term slow slip event (*1).
At Gamagori, rapid expansion was observed on May 18 to 22, which was associated with
short-term slow slip event (*2).
At Gamagori, rapid expansion was observed on September 1 to 2, which was associated with
short-term slow slip event (*4).
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Fig. 3(d) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 from May — October 2009 (hourly values where changes due to barometric pressure, tidal effects and rain effects

are corrected). D/day and /M shown below station names mean that the linear trend D(/day) is subtracted and that data are shown after being multiplied by 1/M.
(a) At Irako and Gamagori, rapid contraction was observed on May 11 to 16, 2009; which was probably associated with short-term slow slip event (*1).
At Gamagori, rapid expansion was observed on May 18 to 22, which was associated with short-term slow slip event (*2).

At Gamagori, rapid expansion was observed on September 1 to 2, which was associated with short-term slow slip event (*4).
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Fig. 3(e) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 from May — October 2009 (hourly values where changes due to barometric pressure, tidal effects and rain effects
are corrected). D/day and /M shown below station names mean that the linear trend D(/day) is subtracted and that data are shown after being multiplied by 1/M.
(a) At Irako and Gamagori, rapid contraction was observed on May 11 to 16, 2009; which was probably associated with short-term slow slip event (*1).

At Gamagori, rapid expansion was observed on May 18 to 22, which was associated with short-term slow slip event (*2).

At Gamagori, rapid expansion was observed on September 1 to 2, which was associated with short-term slow slip event (*4).
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Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 from May — October 2009
(hourly values where changes due to barometric pressure, tidal effects and rain effects are
corrected). D/day and /M shown below station names mean that the linear trend D(/day) is
subtracted and that data are shown after being multiplied by 1/M.

(a) At Irako and Gamagori, rapid contraction was observed on May 11 to 16, 2009; which was
probably associated with short_term slow slip event (*1).
At Gamagori, rapid expansion was observed on May 18 to 22, which was associated with
short-term slow slip event (*2).
At Gamagori, rapid expansion was observed on September 1 to 2, which was associated with
short-term slow slip event (*4).
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Strain changes (daily mean values) observed by multi-component borehole strainmeters.

Fig. 4(a)

Strain changes (daily mean values) observed by multi-component borehole strainmeters.

Fig. 4(b)

Principal strain, maximum shear strain and dilatation are calculated with strain values obtained

Principal strain, maximum shear strain and dilatation are calculated with strain values obtained

from each component.

from each component.

- 363 -



2.0e-06 strain (1)
3.0¢-05 strain (2)

Exp.

(d) AJII4B Honkawane

I 5.0e-06 strain

Exp.

(c) AR Sakuma

Strainl(NOO1E)
+108.484
Principal Axis
+98.484

(1)

Strain2(N136E)

(8]

Strain3(N091E)

(8]

Strain4(NO46E)

)

Max.Shear Strain
@)

Dilatation
@)

200

i

—~ —~ —~ —~ 5 n
m o ) ) E B
v al =3 =3 A
jat] < S X [

— =] =] (=] M.w = .|ﬂ.
Z zZ 2 < = s s & =
= S Iy ) E=1 = = e
E] 2 B F x g g 2 g
g g g g < = = E =
@a @a 7] 7 = a - . S

y

X

2003 2004 2005 2006 2007 2008 2009

2002

2000

2001 2002 2003 2004 2005 2006 2007 2008 2009

2000

—
——

<= Expansion
m=—p4==_Contraction

2.0e-07 strain

1.0e-06 strain

RS

CIRREAME - MEEEE TR DG

EE

AL (H ).

SrEEE

2K

4 (d)

EE - KT AWE - EREEITA T

YEFHE (B .

E2%,
nTn5.

4X(c)

TN 5.

Strain changes (daily mean values) observed by multi-component borehole strainmeters.

Fig. 4(d)

Strain changes (daily mean values) observed by multi-component borehole strainmeters.

Fig. 4(c)

Principal strain, maximum shear strain and dilatation are calculated with strain values obtained

Principal strain, maximum shear strain and dilatation are calculated with strain values obtained

from each component.

from each component.

- 364 -



(e) ¥t Hamakita Exp.

T

“Maintenance

2009 4E 5 A ~10 A O EFZE L (R - &UE - IAIIE L7-ff) . & e
KUEZAL & PR B A2 R,
B, e, PR, AR R OVEAEIZ 38T 2009 4 5 A 26 HEE D 6 A 2 HEHIC

5.0e-06 strain (1) Exp.
2.0e-05 strain (2) (a) EH ” I 5.0e-08 strain

30 hPa

20 mm/h
: : : : : : : : : : . — 77— 71— T— T
: : : : : : : M : . Strain1(NOO4E)
' ' ' ' ' ' ' ' (1)
: : : : : : : : : : KAKEGAWAI(N177E)
; ; ; ; ; ; ; ; ; ; +3.00e-5iday
: : : : : : : ; ; ; KAKEGAWA2(NOSTE)
: : : : ' : : : : : ~8.00e-9/day
: : : : : " ! ! ! ! c L
' ' ' ' ' ' ' ' ' M
: : : : : : : : : : W
: : : : : : : : : : KAKEGAWA3(NO42E)
: : : : : : : : : : Strain2(NO94E) u
: : AN : : : ! ! ! : ()
: : : : : : : : : : Strain3(N229E) {
: : : : : : : : : : )
: : : : : : 3 : : 3 Strain4(N139E) KAKEGAWA4(N132E)
: : : : : ; : : : : = =5.006-9/day
T T S R R A ATMKAKEGAWA
: : : w Max.Shear Strain
: : : : ! : ! : ! : @
3 3 S s e T
: : : : : : : : : : @
3 3 3 3 3 3 3 3 3 3 s34 T A l l Lo, o PRECKAKEGAWA
3 3 3 3 3 3 3 3 3 : Principal Axis
+177.341 PP TR NP R NP R
May Jun Jul Aug Sep Oct Nov
T N N N T A B N
C: Coseismic step-like change
! ! ! T ! ! ! ! ! ! L : Local origins
S Seasonal changes

‘ 5 5 [4(a)
1{+~'£~‘=~E-:&=~=~:~*
2000 2001 2002 2003 \ 2004 2005 2006 2007 2008 2009
<——> Expansion
=—pe== Contraction
1.0e-06 strain Fig. 5('d)

H4(e) LR EFEE (B . EE - RREAME - EREIFSF RS0 HFHHE S
nTnsg.

Fig. 4(e) Strain changes (daily mean values) observed by multi-component borehole strainmeters.

Principal strain, maximum shear strain and dilatation are calculated with strain values obtained

from each component.
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Strain changes from May — October 2009 (hourly values corrected with barometric pressure and
tidal data) observed by multi-component borehole strainmeters.

Rapid expansion and/or contraction was observed on May 26 to June 2, 2009 in (a) the 2nd
component at Kakegawa, (b) the 2nd component at Haruno, (c) the 2nd, 3rd and 4th component
at Sakuma, (d) the 2nd and 4th component of Honkawane and (e) the 1st component of
Hamakita, which was associated with short-term slow slip event (*3).

Rapid expansion and/or contraction was observed on September 1 to 2, 2009 in (c) the 2nd,
3rd and 4th component at Sakuma and (e) the 4th component at Hamakita, which was
associated with short-term slow slip event (*4).

Rapid expansion and/or contraction was observed on September 30 to October 3, 2009 in (c)
the 3rd and 4th component at Sakuma and (e) the 1st and 4th component at Hamakita, which
was associated with short_term slow slip event (*5).
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Strain changes from May — October 2009 (hourly values corrected with barometric pressure and
tidal data) observed by multi-component borehole strainmeters.

Rapid expansion and/or contraction was observed on May 26 to June 2, 2009 in (a) the 2nd
component at Kakegawa, (b) the 2nd component at Haruno, (c) the 2nd, 3rd and 4th component
at Sakuma, (d) the 2nd and 4th component of Honkawane and (e) the 1st component of
Hamakita, which was associated with short-term slow slip event (*3).

Rapid expansion and/or contraction was observed on September 1 to 2, 2009 in (c) the 2nd,
3rd and 4th component at Sakuma and (e) the 4th component at Hamakita, which was
associated with short-term slow slip event (*4).

Rapid expansion and/or contraction was observed on September 30 to October 3, 2009 in (c)
the 3rd and 4th component at Sakuma and (e) the 1st and 4th component at Hamakita, which
was associated with short_term slow slip event (*5).
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Strain changes from May — October 2009 (hourly values corrected with barometric pressure and
tidal data) observed by multi-component borehole strainmeters.

Rapid expansion and/or contraction was observed on May 26 to June 2, 2009 in (a) the 2nd
component at Kakegawa, (b) the 2nd component at Haruno, (c) the 2nd, 3rd and 4th component
at Sakuma, (d) the 2nd and 4th component of Honkawane and (e) the Ist component of
Hamakita, which was associated with short-term slow slip event (*3).

Rapid expansion and/or contraction was observed on September 1 to 2, 2009 in (c) the 2nd,
3rd and 4th component at Sakuma and (e¢) the 4th component at Hamakita, which was
associated with short-term slow slip event (*4).

Rapid expansion and/or contraction was observed on September 30 to October 3, 2009 in (c)
the 3rd and 4th component at Sakuma and (e) the 1st and 4th component at Hamakita, which
was associated with short_term slow slip event (*5).
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Strain changes from May — October 2009 (hourly values corrected with barometric pressure and
tidal data) observed by multi-component borehole strainmeters.

Rapid expansion and/or contraction was observed on May 26 to June 2, 2009 in (a) the 2nd
component at Kakegawa, (b) the 2nd component at Haruno, (c) the 2nd, 3rd and 4th component
at Sakuma, (d) the 2nd and 4th component of Honkawane and (e) the 1st component of
Hamakita, which was associated with short-term slow slip event (*3).

Rapid expansion and/or contraction was observed on September 1 to 2, 2009 in (c) the 2nd,
3rd and 4th component at Sakuma and (e¢) the 4th component at Hamakita, which was
associated with short-term slow slip event (*4).

Rapid expansion and/or contraction was observed on September 30 to October 3, 2009 in (c)
the 3rd and 4th component at Sakuma and (e) the 1st and 4th component at Hamakita, which
was associated with short_term slow slip event (*5).
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Strain changes from May — October 2009 (hourly values corrected with barometric pressure and
tidal data) observed by multi-component borehole strainmeters.

Rapid expansion and/or contraction was observed on May 26 to June 2, 2009 in (a) the 2nd
component at Kakegawa, (b) the 2nd component at Haruno, (c) the 2nd, 3rd and 4th component
at Sakuma, (d) the 2nd and 4th component of Honkawane and (e) the Ist component of
Hamakita, which was associated with short-term slow slip event (*3).

Rapid expansion and/or contraction was observed on September 1 to 2, 2009 in (c) the 2nd,
3rd and 4th component at Sakuma and (e) the 4th component at Hamakita, which was
associated with short-term slow slip event (*4).

Rapid expansion and/or contraction was observed on September 30 to October 3, 2009 in (c)
the 3rd and 4th component at Sakuma and (e) the 1st and 4th component at Hamakita, which
was associated with short_term slow slip event (*5).
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