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Fig. 1 Route and circuit closing of leveling surveys for revision of vertical survey results after the 2011 Tohoku
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Fig. 11 Crustal deformation before and after the 2011 off the Pacific coast of Tohoku Earthquake (1/5).
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Fig. 12 Crustal deformation before and after the 2011 off the Pacific coast of Tohoku Earthquake (2/5).
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Fig. 13 Crustal deformation before and after the 2011 off the Pacific coast of Tohoku Earthquake (3/5).

— 116 —



ER23FE (20114F) FALHAKRKFEFHHERIZOMBREE (4)
ABE 1B, VOB S =%, BT .
RRELRT ST RRERT ST (HER)

H#ARS - 2011/01/01~2011/10/29 JST #ARS - 2011/03/12~2011/10/29 JST
(m) (7) 4@ (950462) —48 8 1 (940038) WEH HIEAE : 1096207, 159m () (1) 48T (950462) 488 1 (940038) IREH (B : 1096207, 901m
3.000 0,300
2 500 2011/03/11 9.0 2011/07/10.11.3 o 250 2011/07/10 M7
o \ \ oo \
2o I I o2 I
1.000) 0,100
0.500 0. 05
0,000 0,000 -
-0.5 ~0, 05
~1.000} ~0.100 P
~1.500) 0,15 "
2 000) 0, 200 gl
2500 ~0. 250
~3.000 o
01/07 16 02/01 1603/01 16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16 03/1604/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16
(m) (1) 4L (950462) —4R 8 1 (940038) it A © 569128, 753m (m) (1) 48T (950462) 4R 1 (940038) L SRAE(E - 569128, 629m
3.000 0,300
2,500 o o5
2 000 o 00
1.500 0,150
1.000 0,100 oy
0.5 0. 05
0.000) 0,000
-0.500 0,050
-1.000) ~0.100
-1.500 0,150
2 000 o
2500 “0. 250
3,000 0,300
01/01 16 02/01 1603/01 16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16 03/16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16
(m) (1) 4R (950462) ~48% 1 (940038) Lt A < -78.613n () (1) 48T (950462) 4R 1 (940038) Lt SAE(E - -78. 676m
1..000) 0. 101
0,800 0,080
0. 600 0.0
0.400 0.040)
0. 200| 0. 020} . oo
0. 000) 0.0 RESR WA & Sl i il
0,200 0020 S e St
~0.400) PRE s
~0.600 0,060
~0.800 ~0.080)
-1.000) ~0.10
01/01 16 02/01 1603/01 16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16 03/16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16
(m) (8) 1L (950462) — L\ & (940041) HFH LA : 1100454 353m () (8) 8L (950462) —L b # (940041) TFG AL ¢ 1100454 821m
3.000 ” 0.300
> 500) 2011/03/11°9.0 2011/09/29 V5.4 0,250 -
2. 000) | | 0. 20| 2011703723 6.0
1500 | £2011/03/23 M6 | 0.150]}
1 000) [1] ¥ 0. 100
0.500 Wy 0,000 e I3 |
0,000 - 0000 | J
~0.500 . 7 ~0. 05 | 2011/09/29 M5.4
1 000 | ! 01 2011/07/10.W7,3
1600 ! 201170771073 0. 160) 7
2,000 2011/04/11_WT.0 ~0. 200 I
2500 o o5 2011704711 W7
~3.000] ~0.300]~
01/01 16 02/01 1603/01 16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16 03/16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16
(m) (8) 48T (950462) —L b (940041) L HE{E : 490397, 508m (m) (8) &I (950462) —L b (940041) Rtk SIEAE : 490397, 412n
3. 000) 0.300
2.500 0.250
2.000 0,200
1,500 o
1.000) 0,100
0.500 o 08
0o 0 ool s
~0.500 -0, 05
~1.000) 0,100
1500 Zo. 15
2000 “0.200
2500 0. 25
~3.000 ~0.300
01/01 16 02/01 1603/01 16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16 03/16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16
(m) (8) AT (950462) —L b (940041) e SAL(E - 57.290m (m) (8) T (950462) —L b & (940041)  LER AL ;57 182m
1.000) 0.100
0.800 0.080
0.600 0. 060
0.400 0,040
0.200 0. 02
0.000 0.000 LI hd -
o R ¥ *
0. 200] 0. 020} MUY N i)
0. 400} -0. 040} %2 *
~0.600 ~0.060
~0.800 o, 0n
~1.000 ~0.100
01/01 16 02/01 1603/01 16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16 03/16 04/01 16 05/01 16 06/01 16 07/01 16 08/01 16 09/01 16 10/01 16

@ ——[F3:J#M] O -——[R3:FH#HM]

MR ARFERBRICHEL, DET (92110) NEFLI=f=8,
2011/3/11 LA ®DQ3, RIMATIZHE WV TITMTEFDEER €55 (950495) ~ZEL TS,

%14 G ST AR IR B2 O s S B)
Fig. 14 Crustal deformation before and after the 2011 off the Pacific coast of Tohoku Earthquake (4/5).
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Fig. 15 Crustal deformation before and after the 2011 off the Pacific coast of Tohoku Earthquake (5/5).
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Fig. 20 Logarithmic and exponential function fit to postseismic crustal

deformation of the 2011 Tohoku Earthquake (5/10).
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Fig. 22 Logarithmic and exponential function fit to postseismic crustal Fig. 23 Logarithmic and exponential function fit to postseismic crustal
deformation of the 2011 Tohoku Earthquake (7/10). deformation of the 2011 Tohoku Earthquake (8/10).
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Fig. 31 Crustal movement velocity change at GEONET sites along the Pacific coast of Tohoku area (Time
series at Choshi site) (4/4).

Fig. 30 Crustal movement velocity change at GEONET sites along the Pacific coast of Tohoku area (Time
series at Souma 1 site) (3/4).
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Fig. 43 Spatial and temporal evolution of afterslip (preliminary result) [model 4]
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Fig. 46 Observed and calculated crustal deformation after the 2011 off the Pacific coast of Tohoku Earthquake
(preliminary result) [model 6]
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Fig. 47 Simultaneous estimation of slip distribution on the Philippine Sea plate after the 2011 off the Pacific
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(removing linear trend) (horizontal) (2/2).

— 149 —



BEREEYDOHE(OA298 M5.4) T4 5 iR LS

HAEHARY 12011/09/23-2011/09/27[F3: 42 £7]
LEEREARD 12011/09/30-2011/10/04 [F3: & #2£2]

37

#5657
Fig. 57

~

EJ] .
2011/9/29 M5.4
*

* L‘b%\

1. 4cm

1em
—_—>

03 14 ©03
*EER : Fll BSR)

HEAEILT 5D

HARA: 2011/08/01-2011/10/15 JST H#ARA: 2011/08/01-2011/10/15 JST
em (1) FJII(020943) — L o & (940041) HFE HAE(E - 40113.772m em (2) EJI(020943) —L v & 2 (970800) RFE FAE(E : 34723.008m
4 ! 4
3 011/9/29 N5. 4 3 011/9/29 N5. 4
2 ) 2 !
! sttaateasteeen 1 o "
o oa, L iae . s . 0 [0a260 a0t 0ua®te%, | tee . 0 en e, )
e O L B T N O R D A R e AT S LR DON LR O
-2 -2
-3 -3
-4 -4
8/5 17 29 9/10 22 10/4 16 8/5 [ 29 9/10 22 10/4 16
em (1) FJII(020943) — L o = (940041)  FdtL HAE(E - -13301. 74Tm em (2) EJII(020943) =L\ & 2 (970800) it HAE(E : -21321.910m
4 ? 4
3 011/9/29 5. 4 3 011/9/29 N5.. 4
, l 2 l
o * ®ese i0g. 00, o 4 ° “evsse 0., .,
g
-2 -2
-3 -3
-4 -4
8/5 7 20 9/10 22 10/4 16 8/5 [ 29 9/10 22 10/4 16
em (1) FEJII(020943) — L o= (940041)  LEF HAE(E : -203.627Tm em (2) EJI(020943) =L v & 2 (970800)  HiE HAEE - -340.449m
8 ? 8
6 011/9/29 N5. 4 6 011/9/29 N5.. 4
‘ l ‘ l
? .y O v 0 ststante s ARG o, v
-4 -4
-6 -6
-8 -8
8/5 7 20 9/10 22 10/4 16 8/5 17 29 9/10 22 10/4 16

O——[F3: &#fE]

20114E 9 H 29 HIRBRILE D OHIE (M5.4) 1TH S HIR A H)
Crustal deformation associated with Mb5.4 the Fukushima prefecture Hamadori Earthquake on
September 29, 2011 (horizontal).

— 150 —



FRL23E (2011 4F) R AR T FPES LU
RANTAVICKDEEEBEHBHTOFAI—OVIEAEILEN)

ACFF(MPa) % ACFFGRH ACFF(RR+
D _|Wm#E intallika GPS ﬁﬁmﬂﬁ 3/11-8/14(Q3) GPS | mIEHEIFE)
M EETHEE 0.00199 0.00; 0.0006: 0.00 0.00280
210|+- B F T E T ES] GRANXE 0.00394 0.004 0.0010 0.004 0.00520
(0% )1 X ) 0.00320 0.00: 0.000! 0.00 0.00437
02| T 5 i e Hh B [ 0.00217 0.00 -0.00 ~0.00 0.00040
01|55 REFHE Bl 0.00; 0.00; 0.00 0.0041 0.00380
02| = REFITE T AR 0.00; 0.00: 0.00 0.0036: 0.00344
01 [E L RQNES BE-BIIHEONES |18 L R G Ew | LA 0.00; 0.00 0.001 0.0030. 0.00:
BE L REEE | (FA) 0.00240 0.00200 0.001 0.0034 0.00304
402[1 & BE-B I HEOWES |8 E-F)) I {35 O B 0.00232 0.00224 0.000 0.00 0.00314
MIEFEE 0.00304 0.0027! 0.00 0.00 0.0040
601|718 Hh B 43 I i 2 [EREN 0.00366 0.0031 0.00 0.00 0.0047
EX] (G 0.00294 0.0027, 0.00117 0.00 0.00
602| % 18 Hh B 43 I [ 7 D 0.00: 0.00: 0.00130 0.00455 0.00.
701 | B AIEIBET R 0.00; 0.0024 0.00220 0.00492 0.00468
01 [HAEF H A B MBS -0.000: -0.000 0.00: 0.00270 0.00342
9901 [ O VB fE & 0.00080 0.000 0.000: 0.0010: 0.00107
01|75 % 78 5 BT [l 0.00263 0.00 -0.002 0.00 0.0004
01 ;Z8E 1L Hh Fa R T [ 55 ElZ:H 0.00890 0.00 0.007 001 0.017
002 ;8% LI Hh PR 4R B [ 15 E AR -0.01 -0.01 -0.00 -0.02 -0.020:
1 [#7 T & 0.00094 | -0.0040: -0.00 -0.00 -0.01062 |
01 [BE{R BT —0.04i —0.05024 -0.02370 -0.0725 -0.07394 |
01[dt M PR IR [E [E1ZD) —0.256 -0.2563 —0.06098 -0.3170 -0.3173
(G —0.3974 —0.4087 -0.06016 -0.457 -0.46892 |
40 TR L 3t SR G T 5 | T 72 1 0 B o —0.174 —0.170: -0.05140 -0.226 -0.22224
40 R LI B i e | BRI R R B AL 2B -0.2791 -0.274 -0.06357 -0.342 -0.3384
40 BRI G R | SR R B s -0.22895 | -0.224 -0.04982 -0.278 -0.27395
0 B E[3:1 -0.27317 | -0.27059 —0.05669 -0.32986 | -0.32728
0. B Eap -0.17083 [ -0.16146 ~0.05079 -0.22161 | -0.21224
| 1601 -0.10456 | -0.10857 -0.04043 -0.14499 [ -0.14900
| 1701 -0.31885 [ -0.3117! -0.05098 -0.36983 [ -0.36277
0111 ElA- -0.33044 | -0.32524 -0.04528 -0.37572 | -0.37052
02[1l EEp -0.32280 | -0.31794 -0.04344 -0.36624 | -0.36138
01| FE P9 85 SR B B 5 (AL ) -0.21000 | -0.2102 -0.04807 -0.25807 | -0.25828
02| AT 55 H AR 7 [ 5 (R BB) -0.21653 [ 0. ~0.05000 -0.26653 | -0.26915
001| 5 BT — 71| {5 #5175 —0.40625 [ —0.4144 -0.03256 -0.43881 | -0.44699
10148 B 72 Hh PR AR T [ 55 [E[Z2D) -0.35395 [ -0.35 -0.03730 -0.39125 [ -0.39513
(G —0.25399 | -0.2544 -0.03410 -0.28808 [ -0.28851
201| & 3 7 #h 76 43 T B 7 —0.28270 [ —0.28104 -0.0424; -0.32513 | -0.32347
301 | I ZE B[R 0.0118
401|273 P63 - WBWTE T 2ERMTRNE S —0.17557 [ —0.17690 -0.0340 -0.20958 | -0.21092
402| £ i 75 #h 76 % - BRI [ 2RRHRBEET -0.15857 | -0.15961 -0.0323 -0.19093 | -0.1919
10101 [fESR R BT FB —0.06355 [ —0.06487 -0.0405 -0.10408 | -0.10540 |
501 [ 72 LLI AR BT % —0.12851 [ —0.1289: -0.0290 -0.15760 | -0.15806 |
601] 5 ] BT & —0.08590 [ —0.08574 -0.0184 -0.10439 | -0.104
701 | R 3 B 75 43 B il o (BREXEILAD -0.07232 [ —0.070: —0.0174 -0.08981 | -0.08844 |
(AR XEmEAD -0.06588 | -0.0644 —0.0157 -0.08164 | -0.08017 |
(BHXE) —0.05865 [ —0.057 -0.01415 -0.07280 [ -0.07133
[ (FERXHE) -0.05332 [ —0.05202 -0.01288 -0.06620 [ -0.06490
901 51165 3 i -0.00569 | -0.00677 -0.00422 -0.00991 [ -0.01099
001 [BI & B & —0.12888 [ —0.12909 -0.02714 -0.15602 | -0.15623 |
101 AR FHLEZEES (B XD -0.03165 | -0.03124 -0.00309 -0.03474 | -0.03433
(RBXE) -0.03200 -0.03147 -0.00450 -0.03651 -0.03597
ES] () || X ) -0.02996 | -0.03167 -0.00528 -0.03524 | -0.03695
3102| B 5 F 7 L AR BT [ 3 — KR R -0.02892 | -0.02845 -0.01805 -0.04696 | -0.04649
3401|371 B F 0.06363 0.06224 0.02257 0.08619 0.08481
3501 |52 [ T 8 -0.00636 —0.00619 -0.00117 -0.00753 -0.00736
3601 | #4 - [E] T 243 FR I B 755 (FRBHT ) -0.01964 [ -0.02017 -0.00300 -0.02264 | -0.02317
(EFr-EwE s | -0.02483 | -0.02454 -0.01049 -0.03532 | -0.03503
8 RE-LREES 0.02757 0.02748 0.02898 0.05655 0.05646
EX =L 0.02356 0.02322 0.02752 0.05109 0.05075
= D 0.01654 0.01443 0.02960 0.04613 0.04403
3801 | LR G W fE 0.00904 0.00791 0.01342 0.02247 0.02133
3901 |+ B BT BT & Bl -0.03037 -0.03016 -0.00929 -0.03966 -0.03945
3902|+ H BT BT & £ -0.03272 | -0.03262 -0.01078 -0.04350 | -0.04340
4001 | = B5 2 #h 75 {5 M B 755 -0.00947 [ -0.00956 -0.00491 -0.01438 | -0.01447
4101 % f8)|| —FR RS JEEE- R (ALAB1) -0.02420 | -0.02441 -0.01277 -0.03697 [ -0.03717
(AL &p2) —0.02670 —0.02694 -0.01318 -0.03988 -0.04012
[CTED) 0.04297 0.04353 0.01343 0.05640 0.05695
(P #f2) 0.01669 0.01703 0.00034 0.01703 0.01737
4201 | % f8)|| —FREEIE R g -0.01751 -0.01777 -0.00898 -0.02649 | -0.02675
4301 |2 LI OB B -0.00035 [ —0.00034 -0.00208 -0.00243 | -0.00242
4501 | A B LLIARFE 5 17 8 75 EXTER Bl -0.00118 | -0.00104 -0.00329 -0.00447 [ -0.00433
EEa -0.01235 [ -0.01217 -0.01004 -0.02239 | -0.02221
4502| A E LA A 15 17 8 5 T ERE AR -0.02211 -0.02224 -0.00967 -0.03178 [ -0.03192
4503| K B LA 78 15 B 8 75 BN ER b -0.02378 | -0.02389 -0.01103 -0.03480 [ —0.03491
4601|551k - 12145 I o & 0.02124 0.02157 0.00446 0.02569 0.02603
4602|155k - 18145 M o BHL—ZRAMER —0.01667 -0.01668 -0.01270 -0.02937 -0.02938
4701|852 ) || B F o [EAT) -0.01219 [ -0.01257 -0.01083 -0.02302 | -0.02340
(FEEf) —0.00842 —0.00886 -0.00814 -0.0165 -0.01699
480 L - KR Wi L 1 o —0.01401 -0.01432 -0.01000 -0.0240 -0.02432
480; i Bl -0.01274 | -0.01297 -0.00957 -0.0223 -0.02254
4803|311 5 T 2 RUET -0.00231 -0.00235 -0.0057 -0.0080. -0.00808 |
4901 |4 E W E T -0.01680 [ -0.01730 ~0.0113; -0.02813 | —0.02862 |
5001 | FEJ || B [ 5 €Az 0.02576 0.02536 0.0089: 0.03469 0.0342
(G 0.02697 0.02680 0.01068 0.03765 0.0374
5101 | IRBEET FE(LEEY) |GEA) -0.00097 | -0.00115 0.0003 -0.00066 | —0.000:
(E ) —0.00016 ~0.00025 —0.0001 -0.00027 -0.00036
02| FHABL b [ B A 0.00027 0.00025 -0.0007 -0.000 —0.000!
01 | ] < b 8 F AL ER 0.03476 0.03480 0.0164 0.05 0.05127
02 B < 7 8 A AR [€[ZTH) 0.00319 0.00315 -0.0020 0.00 0.00107
[GED) 0.00638 0.00655 -0.00064 0.00574 0.00591
5203 | Be] 35 b7 /& 55 EREES 0.00417 0.00415 -0.001 0.00288 0.00286
5204 BF] 35 b7 [ 5 =V EES 0.00900 0.00899 0.00141 0.01041 0.01039

5 58 FACHTT AR IR 12 & 2 REGEWTER COFMY 2 —u VIS hEl (BE)
Fig. 58 Coulomb stress change of major active faults by the 2011 Tohoku Earthquake (preliminary result) (1/3).
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Fig. 59 Coulomb stress change of major active faults by the 2011 Tohoku Earthquake (preliminary result) (2/3).
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Fig. 60 Coulomb stress change of major active faults by the 2011 Tohoku Earthquake (preliminary result) (3/3).
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