6 — 3 WU - BRI BT 2 O F A B R (2014 455 H~10 H)
Observation of Crustal Strain by Borehole Strainmeters in the Tokai and
Southern Kanto Districts (May —October 2014)

BT
Japan Meteorological Agency

HEA O BB BRI 1 B 1) B HLAXMARIE O A, SR 03 AR Y ORLE & KBS 1
BUIRT. HFEO T A (G 0T AFHITHR O3 ANOIEH) 0 2007 FLIEOZAL % 8 2 K12,
2014 4E S AA 5 10 A £ TOZRALE 3 IIRT . ZH 09 AetORBIMOZb % 5% 4 IR
FOTAOFMERE S, HRKEAMOT AR PHEBEOT AL, RBOTARIHEEL 05,

201447 H27 H2H 8 H 9 HIZAT T, KBRS SHFEIIPITTHRELZEEZOND
W 5 <) 3D I2PE) Z0A%, HIEARIL, HENEH, magE, R yE A, JIHRART SR,
Friga i OCHE S TEI S 7z (58 3 X () ROV 4 X (b),(0),(d),().(k) D *1) (A& 1 ZH).

201448 H30 HAH 9 H S HIZAT T, BHMIETHEALALLEZ ONLEHIY - < )3T
(RS Z2Ab2s, HIEML, ENEH, BIEL, gL, g eA M, R0, eREE, B
AT N OV H R e TR & 7z (55 3 X (a) S UV 4 X (a),(0).(0).(0),(D).(). (k) D *2) (A% X 1 ).

F 72, 2013 4B 13 U EHD SR IC BRI S T 5 lH L3R % 2 2 #hid, siEiEomM
ERI OB AT H 72 5 mGMHEO 7L — FERT [R5 ] AL TS
WEEEEZRLCBY, #RBELO O TAFTOBllEh s (5 ).

F72, AT EEAREREEEMNTIE, HHEED LALZ ERE 55 A2 EOfEsa L v FH5%
WTwa (B2 b)) P

Coft, FHERNIFER L7z & 912, Bk X b

HORITNZEALZ: ED /s,

FE RSN DAL, FEIERIC L A2, HakE

i

¥ 10 [ IS & 2 O Ao EEE) (201445 H~ 10 H) | (KZ)T)

Z Z L W

1) ZfE— - RIEAAE - Rk B HLAKARRRTERHIC L A 8HH, 1976 4~ 1986 4E O EUAIEEE, R
R, 50, 65-88 (1987).

2)  AHFEED LWL AR T R — VERT O BASE & B, M ERER R BF AR EAR 4 1992 4F
GRS THRE, C22-03 (1992).

3) RHEWEIEY KT AHXERTOISEREEMNT, 1999 £ H AMEFZXKFRETRE
B72 (1999).

4) BT T B M BT B TEEBLIR R (2006 4 5 H ~ 2006 4F 10 H), #A& TR, 77 (2006).

5)  RGT A P B BRI 35 1) A TRBIIIAL AR (2006 4F 11 H ~ 2007 44 H), =, 78 (2007).

- 227 -



el

RAER

IWAKURA

EHER

HADANO

ELamm

RARTIER

NAGARA

REEFRER
y L ozkl
/ B © WUNAIGAFUCHI i3t
b b L @ 2
g BEERL e VAR
N =5
REAR © wnnay AT A oo v .%J e
AR al ARUNO ¥ AR Bl
SAKUMA” A %ﬁﬁiﬂ ® ﬁdﬁl?ﬁm KAMOGAWA
35" EREN A i i _
. YOKOKAWA Y FEANTH
SEEREE : BREE KOSHIMODA
L SEIDA BENE @ angbura
+ KAWANE p TATEYAMA
; : Kz FIRED
= ENMED Wi 9 @ 55ee REIRBA -
‘ MIYAGUCHI *TON? | iR RAMOTO
i un;-a—;ae}w\i"ﬁ“ /
N | TAKATEN)IN J SRS AR
HRER : i ! g
TAKAMAT%:J ,: : AT IRUMA o ﬁ Fﬂ i i'H_j,iBj
i ! H OvAMA |
| H / ®
: | ;
\ H / =1
x o FaEs|
' H /
\ .
- \ . 4 i
\ P A
N i
““““ E 100 km
34° T T T i T T T T T T - T T T
137° 138° 139° 140°

M BE OBCE R
Fig. 1

— 228 —

141°

o : ATV T A&t
A BHSUVY HE

A BRESDOT HETH(ERR IR ERE)
O (KO T AL A SRAVTHI GRF) . A (HRHE)

Observation points (borehole strainmeters).

IE



o b Tf:;::‘;""’;‘mm . T?gg(LoP:s\mm
- - e (b) fFL - B 100 mm
T

FUKUE V

UNAIGAFUCHI V

H H H H H H 7| SEIDAV

KAJIYA V
MIKKABI V
SHIMOTAGA V
S B - KOSHIMODA V
IRUMA V
I
S -
EE——
SAKUMA S P NARAMOTO V
S n
b\v\
MIYAGUCHI § T
| TsuBAITSUKI V
YOKOKAWA V 2
e HADANO V
HARUNO $
10 . ——— HINO V

] YOKOHAMA V

TONBE S —
3

T T | MIURA V

-
KAWANE V T YOKOSUKA V
2
H-FUJIKAWA S | —| TATEYAMA V
URUSHIYAMA V FUTTSU V
KAMOGAWA V
HANAGURA V T D N SR
73 ———| KATSUURA V
2
SAKABE V
2 I I OTAKI V
SAKURA V e e T e Tt~ | NAGARA V
OYAMA V
SOUSA V

TADANUMA V
| CHOSHIV

¥t I R T Pt T festtorarmer] ATM.URUSHIYAMA

Rl W v o L AL Wy oy AR ATM.FUTTSU

PREC.URUSHIYAMA

i | | I I l I iy 11 M] ol Juu\l\ml. AJJJI L “ “JL “Il‘lx\ \.W.Jnu L |||U |I\ Ju. llll h“UJL H‘IIJ.H“\AINHL\‘HJIMMA“bl i \lnl\ILHAJ ‘I

2007 2008 2009 2010 2011 2012 2013 2014 PREC.TOKYO

KIMBTOg A3, AUHE GCORERRETT) O, B o, & & CHUEATEN IR 2007 2008 2009 2010 2011 2012 2013 2014
9 ATy 7ZERIFL CEIIL T 2,

#2[X(a), (b) 200741 A LLE O - AT - BRIHISIC B 5 KIBBIERE O34 (V) ROHBEOTA (S) 02t (HPH) . £RTEIICKEE RE
THRILEEAL L BKEZRT.
Fig. 2(a), (b) Changes in crustal volume strain (V) and area strain (S) for Tokai, Izu and Southern Kanto Districts shown in Fig.1 since January 2007 (daily mean values).
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(Right) Strain changes from May 2014 to October 2014 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-
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Fig. 4(a) — (k) (Left) Strain changes observed by multi-component borehole strainmeters since January 2007 (daily mean values). Principal strain, maximum shear strain and

dilatation are calculated with strain values obtained from each component.
(Right) Strain changes from May 2014 to October 2014 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-
component borehole strainmeters.
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(Right) Strain changes from May 2014 to October 2014 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-
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Fig. 4(a) — (k) (Left) Strain changes observed by multi-component borehole strainmeters since January 2007 (daily mean values). Principal strain, maximum shear strain and
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component borehole strainmeters.

— 239 —



S e Exp. Wy Exp.
(i) 7eAREE Iwakura {00 i (i) eAREAEE D steain
30 hPa
20 mm/h
T T T T T
\
\\
\r}h . L Strainl(N209)
Strain1(N209E) -48 Onstrain/day /8
/// Strain5(N209E) *1 i
— Strain5(N209E)
15.0nstrain/day
Strain2(N299E)
\ 78 Onstrain/day /8
— | .
__’_/______’_’_,_____,_——‘2——-——?—'—‘ Strain6(N299E)
-11.0nstrain/day
Strain2(N299E)
\ Strain3(N344E)
b -25.0nstrain/day /5
i Strain6(N299E)
— / Strain7(N344E)
T -15.0nstrain/day
\ T Sraind a4
ee— Straind(NO74E)
T Strain7(N344E) -6.0nstrain/day
T
D] Siraind(NOT4E) /‘ Strain8(NO74E)
-4.0nstrain/day
\\ .
Strain§(NO74E) MWWWNWWW ATM.IWAKURA
| Max.Shear Strain
P
— ] pitaation N B Lo dalbo Ul xlh i TR ' J I PRECIWAKURA
+222.510 N " 1 N N 1 N N 1 L L Il L L Il
PN B ey Principal Axis May Jun Jul Aug Sep Oct
/ 4192510
N
e O S 3 = C: Coseismic step-like change
L : Local origins
...................................................................................... S : Seasonal changes
2007 2008 2009 2010 2011 2012 2013 2014 M= Maintenance
T : Trouble

<= Expansion

==—+<=— Contraction
1.0e-05 strain

FAR(a)~ (k) /£ 20074E1 B DR DL B OF AETZEL (M) . EO0FA - AFAMOT A - HREOTAIIEHIESPHEHE IR TV,
A0 20144E5 5 ~20144E 10 DZ s 09 HEHEAL (RRRIAE © SO - 1Y - HBEsHE L72fl) | SRR L & ks 2R g
Fig. 4(a) — (k) (Left) Strain changes observed by multi-component borehole strainmeters since January 2007 (daily mean values). Principal strain, maximum shear strain and
dilatation are calculated with strain values obtained from each component.
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component borehole strainmeters.

— 240 —



. LB P - i) P N -
(5) Bk Asaya gL () Bk 00 wscae
:

—
7 Strainl(N165E)

*1
\\ ) -
1 Strain5(N165E)
— M
C T Strain2(N255E)

Strain6(N255E)

—
] Strain3(N300E)

”—'—",/’wv’w
—— .
Strain7(N300E)

i~ Strain4(N030E)

| Strain8(NO30E)

o S WMFWWMWM

— o ul. | T I A
T Dilatation
+110.643 L L L L L
May Jun Jul Aug Sep Oct
e [ rincipal Axis

/ +80.643

: Coseismic step-like change
: Local origins

: Seasonal changes

: Maintenance

: Trouble

2007 2008 2009 2010 2011 2012 2013 2014

H=wnco

<= Expansion
==—+<=— Contraction
2.0e-06 strain

FAR(a)~ (k) /£ 20074E1 B DR DL B OF AETZEL (M) . EO0FA - AFAMOT A - HREOTAIIEHIESPHEHE IR TV,
45 1 2014455 ~20144F 103 O L i O AL (REME © ZJE - 39 - HR&HIE L7-f8) . ST EICSIEE L L kE T "R T

Strain1(N165E)

-4.0nstrain/day

Strain5(N165E)
-3.0nstrain/day

Strain2(N255E)
-7.0nstrain/day

Strain6(N255E)
-6.0nstrain/day

Strain3(N300E)
-4.5nstrain/day

Strain7(N300E)

-3.0nstrain/day

Straind(NO30E)

-3.0nstrain/day

Strain8(NO30E)
-6.0nstrain/day

ATM.ASAYA

PREC.ASAYA

Fig. 4(a) — (k) (Left) Strain changes observed by multi-component borehole strainmeters since January 2007 (daily mean values). Principal strain, maximum shear strain and

dilatation are calculated with strain values obtained from each component.

(Right) Strain changes from May 2014 to October 2014 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-
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Fig. 4(a) — (k) (Left) Strain changes observed by multi-component borehole strainmeters since January 2007 (daily mean values). Principal strain, maximum shear strain and
dilatation are calculated with strain values obtained from each component.
(Right) Strain changes from May 2014 to October 2014 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-
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Fig.5(b) Strain changes in west part of Shizuoka Prefecture since 2013, and the estimated slow slip region.
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