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Network for the observation of crustal strain by borehole strainmeters.



Exp

I 1.0e-05 strain
@ MIK-H2K 160 mom
IRAKO
GAMAGORI
- MIKKABI
oy Tt L aw
S = KAWANE
I +—— SHIZUOKA
h\\\\\
M T T | FUJEDA
\\\
\\\
—— —
T ————— ]
e HAIBARA
e ———
M\‘MM 1 OMAEZAKINISHI
T b OMAEZAKI
gt m WISV ity A A y Wittugrey o M ATM.HAIBARA
Ll |”|| ln.l Lol mMHI.‘ I\J\M“hlh HJ.ILL.IIIHIMIJ | a\uhm L “nh.l.llu“hu bl bk |ILJ|H\ dibetudl PRECHAMAMATSU
2003 2004 2005 2006 2007 2008 2009 2010

2 (a) 20034F1 7 LAE O3 - I HOIBIC 35 1 2 KA B aE b (H
FIGHE). BERETEIC K2R T 2 RELRN L FKREEZRT.
Fig. 2(a) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 since
January 2003 (daily mean values).

Exp ‘

(b) 553X I}OOOE-hogas”am

100 mm
T
P
\
\\
\\\

HIGASHIIZU
13

SHIMIZU

e
e
—
e
r—— Full
— Anro
" 101
T RozAKI
S T TR L T AP g o PP g ey iy il ATM.TOI

mﬂilm Ll L\Jm bl Jm. TN ml.“h.m ; .n‘\i.l\ Mw m.ullhh‘l L. o un‘l‘M\.hL\ bl

2003 2004 2005 2006 2007 2008 2009 2010

% 2 M (b) 20034F 1 8 DA% O HHE - 7 BI RIS 36 1 2 XA (AR 22 (b (H
FIGE). ARTERIC K E & T 2 XUERC L KR EZRT.
Fig. 2(b) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 since
January 2003 (daily mean values).

PREC.AJIRO

Exp.
1 05 strain
1 a
1

(c) 4K ]Oh

.Oe-
0
00 mm

| e T e e et HINO

™~ YOKOHAMA

™1 HADANO

——— e
\ YUGAWARA
i OSHIMA
2
AL L MO e oty Lt f Wb ey W ATM.FUTTSU

LLM‘M\AMH | il me um‘hlm \mu il Jm|ll||mh. | .||.|I.|\ “ | u,nhlmlﬁ Lhu Wil \lll“\]\JI\LI all

2003 2004 2005 2006 2007 2008 2009 2(‘)‘1‘0
52X (c) 20034F1 H AR B - B BB 36 17 2 X AR E A L (H

FIME). FRTEIC KT KT 2 XELL L BKREZRT.
Fig. 2(c) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 since
January 2003 (daily mean values).

PREC.TOKYO

Exp.
I 1.0e-05 strain
(@) H51X- 61X 100 s
\
T ———
T ————
[t —_—
et T YOKOSUKA
\—‘%\W 2
] MIURA
FUTTSU
I
T ——
—
T ———
|
e
T~ TATEYAMA
S U SO — KAMOGAWA
WWWWWWW*« NAGARA
Mw‘._&\ﬂ
Y S
[T T ] OTAKI
——
T ——
T ———
T —— 1
] KATSUURA
3
|
MM
D IS S
[T e YOKAICHIBA
L CHOSHI
S
|
Vsl build L T YA ATM.FUTTSU
Lotk ...||l ]M il n\lh‘ Ll .\..L‘m. \Humm‘ \dll. hu\,ln M... " ||||‘|m|H | “. n JAM‘J‘AMM PREC.CHOSHI

2003 2004 2005 2006 2007 2008 2009 2010

F 2K (d) 200341 ALMRORNE - FBIRMIEIC B 5 KGR EEZ

(H M), A XTI XIS 2 3R T 5 XUERL L Rk 2R

Fig. 2(d) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 since
January 2003 (daily mean values).



% Exp

(a) H1X 1.0e-07 strain
30 hPa
20 mm

IRAKO

M
W GAMAGORI

\\«vﬂ/\/ i
M/M/\/M% TENRYU

KAWANE

\/\‘WMW%MMW\/NWWMW\MNWVJ\/\M ATM.MIKKABI

PREC.HAMAMATSU

Nov Dec Jan Feb Mar Apr May
2010

: Coseismic step-like change
: Local origins
: Seasonal changes

PR

+ Maintenance

X E;
(b) 521X 12,0007 strain
30 hPa
20 mm

. """ HAIBARA
-8.00¢-9/day

FUJIEDA
-2.00e-9/day

OMAEZAKINISHI
-5.00¢-9/day

OMAEZAKI
-5.00¢-9/day

T T SHIZUOKA
T

MWMM\WMWWWAN ATM.HAIBARA

il L . L Lo lnhi TR

PREC.SHIZUOKA

1 1 1 1
Nov Dec Jan Feb Mar Apr May
2010

C: Coseismic step-like change
L Local origins
St Seasonal changes

: Maintenance

B3 (a) 2009 4 11 H~ 2010 4F 4 A O - FERMIBIZ B 2 K] B3 (b) 2009 4F 11 A~ 2010 4F 4 H O 5 « FgRARMIEIC 351 2 X i)

HHEEE (BRHME © KUE - J7 « BEKRIE L 72{8). FRTE8
WK RET 2RELL EBKEERT. HAHA DT O D/day
FOEMIBZENEFNRIEDHIDOM VY FELEZD & LTH
ELTWBZERFIMBEIZLTERLTWSEZEZRLTWY
b

HWREEZE (BRHME © XUE - 17 - BEKRIIE L 72fE). &BITFE
WK 2 RET 2REL EBKEZRT. HSHE DT D Diday
FOEMIBZENEFNRIHBDDDO MV Y RE{LEZD L LTH
ELTWBZERTFIMABIZLTERLTWS Z EEZRLTW
b

HEET 2010 4F 3 A 10 HEH & 11 HE 2 TR Z 0 — 2 Fig. 3 (b) Chariges in crustal volume strain for regions 1 — 6 shown in Fig.1 from

Dy 7 GEHNG S D) TS DD ERL NS EERLL

B s A7z, AT 2010 42 3 H 16 HUEHA 5 18 HUHIZ 2 1) TH
Ry 2w —2 ) v ZITHED BRI S Tz,

November 2009 — April 2010 (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

Fig. 3 (a) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 from
November 2009 — April 2010 (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.

At Gamagori, rapid expansion was observed on March 10 to 11, 2010;
which was associated with short-term slow slip event (*2).
At Gamagori, rapid expansion was observed on March 16 to 18, 2010;
which was associated with short-term slow slip event (*3).
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subtracted and that data are shown after being multiplied by 1/M.
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Fig. 3 (c) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 from

November 2009 — April 2010 (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.

At Higashiizu and Ajiro, rapid contraction and expansion was
observed on December 16 to 20, 2009; which was associated with
seismic activities in the east off Izu Peninsula (*1).
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Changes in crustal volume strain for regions 1 — 6 shown in Fig.1 from
November 2009 — April 2010 (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.



Exp. Exp.

5.0e-07 strain gboﬁ£7 strain
30 hP; a
n (f) #H6IX 20mm
T T T

(e) %SIZ 20 mm
|

‘ : KATSUURA
| MIURA ; -1.5¢-8/day
w OTAKI

%NW YOKOSUKA [ S
: | NAGARA
H 4

TATEYAMA

mﬂm FUTTSU

. - T/ KAMOGAWA

MWWWWAWWMW/\/\WM ATM.FUTTSU

YOKAICHIBA

/\/\M o

MWWWWWMWW\WMM ATM.YOKAICHIBA

h Ll o N V| lx

| L A‘ | L .; J L il Loaly a PREC.TATEYAMA ‘ N | T | Joalu o PREC.CHOSHI
\ \ ] \ \ i \ \ ] \ 1 \ \ ] \ \ L i o | o ) L )
Nov Dec Jan Feb Mar Apr May Nov Dec Jan Feb Mar Apr May
2010 2010
C: Coseismic step-like change
L : Local origins
St Seasonal changes
M : Maintenance

C : Coseismic step-like change
L : Local origins

S : Seasonal changes

M : Maintenance

3K (e) 2009 4FE 11 A~ 2010 4F 4 B O g - IR 51 2
IR AR (BEIRFE © SV « 375 BE/KAHIE U 724H).
FRTEIC K2 AR T 2 RELL L KR TR T, HIH
ZDOFDDiday KU M IZZENZN1IHBVD VYR
ZAEZD ELTHELTWS ZERTIMAFIZLTE
RLTWSEZEERLTVD,

Fig. 3 (¢) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1
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Fig. 3 (f) Changes in crustal volume strain for regions 1 — 6 shown in Fig.1

from November 2009 — April 2010 (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.

from November 2009 — April 2010 (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.
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Fig. 5(a) Strain changes from November 2009 — April 2010 (hourly values corrected with barometric
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pressure and tidal data) observed by multi-component borehole strainmeters.

Rapid contraction was observed on March 10 to 11, 2010 in (c) the 2nd component at
Sakuma, which was associated with short-term slow slip event (*2).

Rapid expansion and/or contraction was observed on March 16 to 18, 2010 in (a) the 3rd
and 4th component at Kakegawa and (b) the 1st and 2nd component at Haruno and (c)
the 3rd and 4th component at Sakuma and (e) the 4th component at Hamakita, which was
associated with short-term slow slip event (*3).

Rapid expansion and/or contraction was observed on April 20 to 27, 2010 in (a) the 1st and
2nd component at Kakegawa and (b) the 1st, 2nd, 3rd and 4th component at Haruno and (c)
the 2nd, 3rd and 4th component at Sakuma and (e) the 1st and 2nd component at Hamakita,
which was associated with short-term slow slip event (*4).
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Fig. 5(b) Strain changes from November 2009 — April 2010 (hourly values corrected with barometric

pressure and tidal data) observed by multi-component borehole strainmeters.

Rapid contraction was observed on March 10 to 11, 2010 in (¢) the 2nd component at
Sakuma, which was associated with short-term slow slip event (*2).

Rapid expansion and/or contraction was observed on March 16 to 18, 2010 in (a) the 3rd
and 4th component at Kakegawa and (b) the 1st and 2nd component at Haruno and (c)
the 3rd and 4th component at Sakuma and (e) the 4th component at Hamakita, which was
associated with short-term slow slip event (*3).

Rapid expansion and/or contraction was observed on April 20 to 27, 2010 in (a) the 1st and
2nd component at Kakegawa and (b) the 1st, 2nd, 3rd and 4th component at Haruno and (c)
the 2nd, 3rd and 4th component at Sakuma and (e) the 1st and 2nd component at Hamakita,
which was associated with short-term slow slip event (*4).
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Fig. 5(c) Strain changes from November 2009 — April 2010 (hourly values corrected with barometric

pressure and tidal data) observed by multi-component borehole strainmeters.

Rapid contraction was observed on March 10 to 11, 2010 in (c) the 2nd component at
Sakuma, which was associated with short-term slow slip event (*2).

Rapid expansion and/or contraction was observed on March 16 to 18, 2010 in (a) the 3rd
and 4th component at Kakegawa and (b) the 1st and 2nd component at Haruno and (c)
the 3rd and 4th component at Sakuma and (e) the 4th component at Hamakita, which was
associated with short-term slow slip event (*3).

Rapid expansion and/or contraction was observed on April 20 to 27, 2010 in (a) the 1st and
2nd component at Kakegawa and (b) the 1st, 2nd, 3rd and 4th component at Haruno and (c)
the 2nd, 3rd and 4th component at Sakuma and (e) the 1st and 2nd component at Hamakita,
which was associated with short-term slow slip event (*4).
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Fig. 5(d) Strain changes from November 2009 — April 2010 (hourly values corrected with barometric

pressure and tidal data) observed by multi-component borehole strainmeters.

Rapid contraction was observed on March 10 to 11, 2010 in (¢) the 2nd component at
Sakuma, which was associated with short-term slow slip event (*2).

Rapid expansion and/or contraction was observed on March 16 to 18, 2010 in (a) the 3rd
and 4th component at Kakegawa and (b) the 1st and 2nd component at Haruno and (c)
the 3rd and 4th component at Sakuma and (e) the 4th component at Hamakita, which was
associated with short-term slow slip event (*3).

Rapid expansion and/or contraction was observed on April 20 to 27, 2010 in (a) the 1st and
2nd component at Kakegawa and (b) the 1st, 2nd, 3rd and 4th component at Haruno and (c)
the 2nd, 3rd and 4th component at Sakuma and (e) the 1st and 2nd component at Hamakita,
which was associated with short-term slow slip event (*4).
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Fig. 5(e) Strain changes from November 2009 — April 2010 (hourly values corrected with barometric

— 316 —

pressure and tidal data) observed by multi-component borehole strainmeters.

Rapid contraction was observed on March 10 to 11, 2010 in (¢) the 2nd component at
Sakuma, which was associated with short-term slow slip event (*2).

Rapid expansion and/or contraction was observed on March 16 to 18, 2010 in (a) the 3rd
and 4th component at Kakegawa and (b) the 1st and 2nd component at Haruno and (c)
the 3rd and 4th component at Sakuma and (e) the 4th component at Hamakita, which was
associated with short-term slow slip event (*3).

Rapid expansion and/or contraction was observed on April 20 to 27, 2010 in (a) the 1st and
2nd component at Kakegawa and (b) the 1st, 2nd, 3rd and 4th component at Haruno and (c)
the 2nd, 3rd and 4th component at Sakuma and (e) the 1st and 2nd component at Hamakita,
which was associated with short-term slow slip event (*4).
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