3-4 2016411 H 22 HEEM#EE & 2016 4F 12 H 28 H RIKILILHHEITH T 5
2011 AEHALH 5 AP-HE I 52 1 D R BHPERRA & %) 37X ) O
Effects of Viscoelastic Relaxation and Afterslip following the 2011 Tohoku-oki
Earthquake, Japan, on the 2016 Fukushima-oki and the 2016 North Ibaraki
Earthquakes

RO R BT e R TR s > & —
Earthquake Research Institute, University of Tokyo

2016 4F 11 A 22 HIZ M, 7.0 f& B 0h HEE, 2016 4F 12 A 28 H 12 M,5.9 OISR ILAL T HZE A3 584 L 7-.
TS OHEEA 2011 SEHALI G A HE (DI, BIbHE) 225 5EL I REEB VT
FELIZANZANIMATH A ) D, TOBFEIZSHOMBFH FRICBNTLEETHS. AR
BEREIC L B 2011 FEFALMEEROWRLEEE T 7 P2k ), HAGE T ORI 3 4
BMOBERN TR GAPESNTBY, IN6EHWT, FBBEOIORRZLE RiED 5 2
EDRETH 5.

1 Xac) 2718 AT 7 OREEYERANC X 5 N80 2 5TWTIS 7J35  (von Mises stress) O FF
IZE b ZR$. B HEIC X A5 & & QICIEAT S, KB EHEO I 5 FE%I121E
02MPatILC1MPaD I ¥ —DOHNMIZAS. —J, BEMHMEDER TOSWISIIIEZ T
EZEL v, 1K) 133 FMOBESERT YK 2 N 23RS DY 2R3, e
HFE T 0.4 MPa, KIKIEILEHIZE T 0.2 MPa FEEDEEN R 51 5.

55 2 [ A BRGNS (203 2 R BHEPERR R 12 & 2380570, SIS ), 7 —a YIsJ)o 20 M0
eI Z b2 R L7z, Wi OER - EENE 50 M1d Hinet © X 71 = XA RIZ K 2 ZOOHH O
AL EEOAIEENREE LY, EEMHE RN 52.1°, M 37.6°, TN A -86.5°, K
PRRAGER R (XM 317.3°, AL 31.4°, )0 M -118.8° & L7z, HAbmHEE %L (04F) &, v
FTROBEBRKECTL 7 —avighidiEE s, L L, ERICZOR S TCIIBEIREEES, &5
RABISWEMEELZLDEEZOND. TOBROMMERANCL L7 —0 Vpid, \EITHE
WZOWTIHET L, FIREILHHE TINS5, MERSEMO 7 —0 Vs JOELEIIESMN
HE Tld -0.16 MPa, KIEIEALEBHLAE TIX 0.11 MPa & 72 - 72,

F1RIEIFHOBMER TN ICLZIGNFEMRELRT. 7—0Vnhid, WEMTHEC
DWW 029 MPa, KIEEALERHEIZ OV 0.15 MPa BN 5. — USRI 0 (dEH &
EDIHRE L OGS 5. F1IKd) (R LAHERIEMOTRY GAHDOZER /NS — 0 25%
DHLRELSEAL TN, SEROEETII ELORBEDL ) XV S22l %5 %2
55,

R ERE AN & R _ D) R R OFNL, REBMHEEIK L 0.13 MPa, KK RALEHEE 125 L
026 MPa & 72572, L72H> T, WEFNOMBIZBWTL, HAL#ER Nz CHEZORH
WS HEE R EE L - E2 N5, LL, TOA DAL, BEMBETIEAN T
MET, KIERACEEHRE TIIAEHERRA & R TD BEEEL S L7z,



Sk

1)

3)

4)

Hashima, A., T. W. Becker, A.M. Freed, H. Sato, and D. A. Okaya (2016), Coseismic deformation due
to the 2011 Tohoku-oki earthquake: influence of 3-D elastic structure around Japan, Earth Planets Space
68:159, doi:10.1186/540623-016-0535-9.

Freed, A. M., A. Hashima, T. W. Becker, D. A. Okaya, H. Sato, and Y. Hatanaka (2017), Resolving
depth-dependent subduction zone viscosity and afterslip from postseismic displacements following the
2011 Tohoku-oki, Japan Earthquake, Earth Planet. Sci. Lett., 459, 279-290.

HEARER, 2016 4F 11 H OMERIEEIOFFAM (PRl 28 45 12 9 HAFK),
http://www.static.jishin.go.jp/resource/monthly/2016/2016 11.pdf, (2017 -2 H 15 HH#ERR).
HIFEARES, 2016 4F 12 H 28 HFKIKIBILEOMEOFFM (CFRi29 4 1 H 13 HAR),
http://www.static jishin.go.jp/resource/monthly/2016/20161228 ibaraki 2.pdf, (2017 4F 2 H 15 HHERZ).



http://www.static.jishin.go.jp/resource/monthly/2016/2016_11.pdf
http://www.static.jishin.go.jp/resource/monthly/2016/20161228_ibaraki_2.pdf

38° 140° 142° 138° 140° 142° 138° 140° 142°
/IJ UV L L L L L

a) Coseismic

c) 20 years

201

2016/12/28 o
Mw5.9

T v
0.0 0.2 04 06 08 1.0

g1 HEE10 kmiZ BT HEWIE )13 (von Mises stress) . a) HALIMBERF OIS 135, b) BALMHIE 2 & 5SEZ OR,
BERRANC X 215055, o) HALI R 2> 5204 (2 OREBIERRANC X 21505, d) 3EM OB 12
£ B BRI 1.

Fig. 1 Shear stress field (von Mises stress) at the depth of 10 km. a) Coseismic stress field, b) Stress field due to viscoelastic
effect at 5 years after the Tohoku-oki earthquake, c) Stress field due to viscoelastic effect at 20 years after the Tohoku-
oki earthquake, d) Stress field due to elastic response to the 3-year cumulative afterslip.
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Fig. 2 20-year change in stress on the fault planes due to viscoelastic effect. Left and right panels are stress on the 2016
Fukushima-oki and the 2016 North Ibaraki earthquakes, respectively. Fault plane for each earthquake based on the Hi-
net mechanism solutions and aftershock distributions™. Frictional coefficient is set at 0.4.
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Stress change due to elastic response to the 3-year cumulative afterslip.

Table 1

Stress (MPa) Fukushima-oki North Ibaraki
Normal 0.20 0.11
Shear 0.21 0.10
Coulomb 0.29 0.15
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