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Rotation of the maximum principal stress axis by the 2011 Tohoku-oki earthquake —
To what extent was the background deviatoric stress released by the earthquake?
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2011 AE AL HL G RS HLEE O S8 A 2L D Ie W 02 %, ARERIR IS RIS DI 584 L 72
BOANZALEDIEHT VI IVA vN—=Ta 2L L, B/ o | Bio A oHE,
5, FALH A RN EOREIC L) ZN A BESEI LIS IR EMRREI N2 e R L7
(Hasegawa et al, 2011).

F 72 X F = X WL, B SRR 2T O Fnet 7 — 2 12X B2 — 4 ¥ b7 vV Vi (http://
www.bosai.go.jp/e/indexhtml) Td 5. 1997 F~AKEFI O HIZIX 1 O3 A K OFHEIE A B &
OB BIZFAE LICHBED A I = XA L2 HCTIBT Y VA YoN=2 3 Y &7, BHNM/
Fo o 0. osMERLG) BEOE@ITRY. W, AEG~486 HoMBoZhEE2b)
BIOW@)IRT. 22C, BENELOHEOMEZEIRT 2720, 7L — MEHR (Nakajima et al,
2009) % HULZ LT S 1A 25km O & FEO BN IZFE A L 2 BB IZBRE L, 222 M, 4.0 LA
ET, =X N T ¥ VIV variance reduction 73 70% LEOHEZ IS T VA YoN—T 3
YICHW, S, KB SoTo , o sHIDSEE L 722 £2%D 05, o (B & ARBROWEH (7
L— MNEESHD) & T AORMZILEZ K3 ITRT. 72720, 22 T7 L — MEFRHEOMEFHA % 20
EEREL TS, 2o, REATOHIMIL 1997 4F~ 2004 4F, 2000 4£ 5 H ~ 2007 4£ 5 H, 2004 4F
~ 201143 H 10 HD 3 DD IZOWTENZIUSTT T > VIV A 2N=T 3 » 2IT\w, ZORER
ZEIZ7a Y FLTWA, o BT L — MREREE 29 ML, REFANIIZITHSERETHS T
DO, KEOFEINME-> TH O ELEAIIL 2722 Db b,

COXH TN REEX, AEOMEEEICLY L5 ENL0THLEEZONS (M
4 ). Hardebeck and Hauksson(2011) &, HER O o ShEWEHEHE ORI A0 & HERAEIZLS
o BOMERA A0 L OMBRKE, 2RICOEEIZOVWTRD:. TNEKSIC, A1/ 1 %/35
A=FELTRYT. 22T, A1 3ARBOANLANO Y 7, 1 IREHORELHTHD. 20
Moz, M1, 2 TROSNZFERZFERTCTOy b32E (MK, A1/ 11 d3BX%09
~095 %%, Thbb, HEROSIIE, WG RKFEETBEDOIEICL > TITE A S
e Qe hBETIRIZIEREE 7)) EHESN L. HER, KFETORVIEOHRIZ, EE
ROBRBEDPLHIEEL TWEDIL, FNUHERNTHS. GPS 7— 7 123D < slip model 75 HEE
S N7z average stress drop A 71EBB L% 20MPa TH 5 (linuma et al, 2011). HE-> T, HEFTD
RIS 113~ 22MPa, &b bigfEid~ 22MPa 2 L 72 5. BIFEWE OR S O 280 £
WK 600MPa THAHZ L xZET H &, 7L — MNERMIT weak fault TH DL EF 2 5. TOENK
7% overpressured fluids (124 % &EIRET S L&, MBRMAELEIL A = P, / o, (HBRIAKLE & 35838007
D) X, A =~094 LHEESNS. (72720, ¢=0, u =06 EREL)

(EAHIE - FHHER - FEANC)
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Flg 1 (a) (red square) , B(green) and T (blue) axes of focal
mechanisms and (b)best fit principal stress o , (red circle), o
, (green triangle) and o ; (blue square) projected on the lower
focal hemisphere by equal area projection for earthquakes that
occurred before the Tohoku earthquake in region A. (c) and
(d) show those for events in region B. In (b) and (d), principal
stresses falling within 68% and 95% confidence levels are shown
by lighter colors. Focal mechanisms for the period of 1997-
March 10 2011 are used for the inversions.
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Fig. 2 (a)P, B and T axes of focal mechanisms and (b)
best fit principal stress o ,, 0 , and o ; for earthquakes
that occurred after the East off Tohoku earthquake in
region A. (¢) and (d) show those for events in region B.
Focal mechanisms for the period of March 12 - April 6
2011 are used for the inversions. Others are the same
as in Fig. 2.
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Fig. 3 Temporal change of angle of ¢ ; to the mainshock fault plane Those for regions A and B are shown by red
and blue circles, respectively. Vertical lines show the confidence range.
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Fig. 4 Assumed geometry of stress rotation due to slip on the fault.
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6 = angle of o;to fault

M5 o HitAEOWRBMEZLTMOL o MOMEEA 40 & OBFR (Hardebeck and Hauksson, 2011). At / 1 %
INF X—=%E LTET. fAlA BOHEIZOWTHE SNZHEE RILTRT.
Fig. 5 Rotation of ¢ ;axis (4 8 ) as a function of angle of ¢ ; axis to the fault plane ( 8 ) for various values of A1 / 7,
the ratio of stress drop to the deviatoric stress (Hardebeck and Hauksson, 2001). Presently estimated rotation
angles for regions A and B are plotted by solid circles with the confidence ranges.
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