HORE PRGBS 2R 110 % 2023 48 9 H3EAT

5—2 HiifF - B HIRIC BT B 0T ABIHKE R (2022 4F 11 H~ 2023 44 H)

Observation of Crustal Strain by Borehole Strainmeters in the Tokai and
Southern Kanto Districts (November 2022 — April 2023)

ey

Japan Meteorological Agency
SRWTIERT

Meteorological Research Institute, IMA

B & R B C 35 10 2 HUABRRE O3 45 Y, S0 03 H5H? ofLE & X 1 % 5 1
KicRnd. 0T A (B 03 AR O3 A~ DR E) © 2016 FLAREOZ L% 2 2 X,
2022 FE 11 H22 5 2023 4 4 A coZAb 2% 3 KICRT. Zln 03 hato Rk o2z 5 4 X
R, FOTAOAMERE S, RREAWOTAROEBOT 2L, LBOFTHICHEEL v
%7,

2022 11 H3H2L SHIC2T T, REFRTRELALLEFZONLZFN® - )T DI
5 2L, IR, EIMEAR, ERE O, BARAE, Hiika Bl i, B3 (), H

20224F 12 H 17 H2 521 HICH U T, “EHELORRBCTRELLEEZLNZEHIW -
DI RS 2, HERL, HESR oSz, GE3K (), H4K G D *2) (BREX

KA T, KIESENCE S B ABAEE E Tw 2 E2 K (b), %3 X (0).
¥ 72, HPEEEAR L KE#REMN I, hEE0 EF2FERNE 32 B2 0 Eofis b L v Pk
WTWw3 (2 M (b)22

Zofth, FRICEBLAZX I, BKICX 2EEL Bon s, ZEHERIC X 221, i
BORATNEL R EBR LN,

¥ [~ F 7 Ao MEaES) (2022 4F 11 H~2023 44 A) | (RRT)

E= BN

1) ZHME— - BHENE - ok 2 SUAXBREERNC X 281, 1976 F~ 1986 F 0 BLHIR w, 5
ENFHR, 50, 65-88 (1987).

2)  LFHAEIED BT L WS RS R T R — VB O BAFE L B, HERER R EBE & 1992 4F
HRIKETHIEE, C€22-03 (1992).

3) RHENEIED  [RRTAEARXER OICEREMT, 1999 FE HAMEZAKFRE TRE,
B72 (1999).

4)  SURIT - FE B EOMUEIC 35 1 B TEBLINIAS SR (2006 4F 5 H ~ 2006 4F 10 H), H#AE LR, 77 (2006).

5)  SURIT HE - mE BRI 35 10 2 EELHIAG SE (2006 4F 11 H ~ 2007 4 4 A), #AESHR, 78 (2007).

— 114 —


https://cais.gsi.go.jp/YOCHIREN/report/kaihou77/6-5.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou78/06_05.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou77/6-5.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou78/06_05.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/07_03.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/07_03.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/07_03.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/07_03.pdf

— SIT —

VY HEtDEEM

36’ ' ' : ' '
B
] R | g i
(FHR) | (SRR
T NAGARA -
(]
TWAKURA
A
SAKUMA"'“; HAXNOE UR
35 —f A : KURATA® B
A 7 YOKOKAWA: 4 HANAGURA KOSHINODA
L semA ASAYA IKAWANE @
® | IYl@UCHI A SAABE . S | g BE AR Hhig,
" o E |
TONBE. @BAITs‘uKI HIX
TAKATENJIN SHKURA
H UMA
OMAEZAKT :
- O I
Fathig . @ KO THE
A BRD0OY HE
- . A ZERD VT HE (BRERE) -
|
: ) . 100 km
34’D T T T i T T | T T | - T T T
137° 138° 139° 140° 141°

%1 BAROREN @ : KEVTHit, A BHAVTHE (RET), AR (FRER)

Observation points (borehole strainmeters).
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shown in Fig.1 since January 2016 (daily mean values).
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April 2023 (hourly values where changes due to barometric pressure, tidal effects and rain effects are corrected). “D strain/day” and “/M” below

station names indicate the amount of trend correction and the magnification factor (1/M), respectively.

Changes in crustal volume strain (V) and area strain (S) for Tokai, Izu and Southern Kanto Districts shown in Fig.1 from November 2022 to
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Fig. 3 (c),(d)  Changes in crustal volume strain (V) and area strain (S) for Tokai, Izu and Southern Kanto Districts shown in Fig.1 from November 2022 to
April 2023 (hourly values where changes due to barometric pressure, tidal effects and rain effects are corrected). “D strain/day” and “/M” below
station names indicate the amount of trend correction and the magnification factor (1/M), respectively.

LAEH 64y €20T 7 011 M0y ar L 21k



— 611 —

Exp.

o
]

xp.
100 nstrain
(a) HMI11E Tonbe 5000 nstrain l 30 hPa

50 mmy/day

La— T T T T T T T T T T T —— T | "~ T T
' ' ' ' ' ' ' '
' ' ' ﬁL/)"’ — | Strainl(N177E) :
I T e T ' ' ' '
' ' ' ' ' ' ' ; TONBEI(N177E)
: : : : : : : . 1.900e-09/day
\\ i i i i :
' ' ' \v—\\\ ' ' '
: : : : . _l\\l\ T TONBE2(NOS7E)
: : : : : : ™ Strain2(NOS7E) : 4900e-09/day
i i i i i i i i
— ——| Strain3(N042E) '
i i i i i i i ; TONBE3(N042E)
' ' ' ' ' ' ' ' 1.700¢-10/day
\\‘\l\ | | | | |
i i i i i i i
i i i —_—_— i i i
i i i i i —_— ] i
' ' ' ' ' ' T Strain4(N132E) - sttt ptoc]  TONBE4(N132E)
. . . . | | | | -2.200¢-09/day
! ! ! ! ' ] Max.Shear Strain !
i i i i i i i 1 ATM.TONBE
: : : : : : : :
\\ ! ' H
! ! ! ! R N i ! 1L I
; ; ; ; ; ; ™ Dilatation 1l 1 = 1.l PREC.TONBE
i i i i i i i i
! ! ! ! ! ! v risian PP IR B R SR N
: : : : : : : Principal Axis Nov Dec Jan Feb Mar Apr
2023
' ' ' ' ' ' ! +171.472
1 1 1 1 1 1 1 !
! ! ! ! ! ! ! ; C  : Coseismic step-like change
' ' ' ' ' ' ' L : Local origins
' ' ' ' ' ' ' S : Seasonal changes
' ' ' ' ' ' ' M : Maintenance
e e T e B S — Expunsion T : Trouble
: : : : : : : —>—  Contraction
Y IR R RN SR SR SR o0
le-06 strain
2016 2017 2018 2019 2020 2021 2022 2023 g

F4B(a) E:2016F 1 AUEDERASVTAHHELL(BTEHE). TOTHA FRAEAMVOTAHA BRVTHEEFABSNLHESATNS.
B:2022F 11 ~2023F4 AOEMAVT AR (FREIE : [E - 3% - S - BKHELE). SETHICKERLELER
KEZTT.

Fig.4 (a)  (Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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(Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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(Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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(Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.

§ 011 ££HeT<7 DI L 2k

L3 H 6 =y €20



— €Cl —

Exp.
l 1000 nstrain
30 hPa
50 mm/day

(e) R ¥ A Ochiai 30000 nstrain

Strain1(N252E)
-2.500e-08/day /5

Strain5(N252E)
2.100e-09/day

— " b Stain2(N342E)

5.100e-09/day

Strainl(N252E)
Strain5(N252E)

Strain2(N342E)

Strain6(N342E)
6.300¢-10/day

P Strain3(NO27E)

-1.200e-07/day /20

K\%__g_/——f Strain7(NO27E)

-5.500e-09/day

Strain6(N342E)

Strain4(N117E)
-5.500¢e-10/day
Strain3(N027E)

J
.
i
i
i
.
0
.
.
|
!
ﬂﬁ i Strain8(N117E)
Strain7(NO27E) . 1.700e-08/day /5
i
i
i
:
7
!
i

Straind(N117E) WWMWW\MVWV\/\/\ ATM.OCHIAI
o me_mj
‘
‘
‘
‘

Max.Shear Strain I PREC.OCHIAI
PP R IR R R R
Dilatation Nov Dec Jan Feb Mar Apr
2023
N

+223.010
Principal Axis
+193.010

: Coseismic step-like change
: Local origins

: Seasonal changes

: Maintenance

: Trouble

HzwueaA

+——>  Expansion

—>¢— (Contraction

1.0e-06 strain

F4B(e) E:2016F 1 AUEDEHANVTAHHELL(BTHE). TOTHA FRAEAMVTAHA BRVTHEEFRABSNLHESATNS.
B:2022F 11 ~2023F4 AOEMAVT AR (FREIE : [E - 3% - S - BKHELE). SETHICKERLELER
KEZTT.

Fig.4 (e)  (Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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(Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum

shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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Fig. 4 (g)  (Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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Fig. 4 (h)  (Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.
(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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(Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum

Hz w0

shear strain and dilatation are calculated with strain values obtained from each component.
(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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Fig. 4 (j) (Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.
(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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