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Abstract

Episodes of intermittent uplift over periods of one month to a year have been observed by the
Global Navigation Satellite System in the northeastern part of Chiba Prefecture, Kanto district,
Japan. Uplift in the vicinity of Choshi in 2000 was accompanied by the earthquake near Choshi
in June 2000 (M 6.1). Uplift of the northeastern part of Chiba Prefecture in 2005 was
accompanied by the earthquakes near Choshi in April 2005 (M 6.1) and near Chiba city in July
2005 (M 6.0). Although our estimates of the source parameters for these uplifts were well
explained by slips on the faults of these earthquakes, the amounts of slip we estimated for the
uplifts were several times larger than we expected from the earthquakes. We attribute the above

mentioned intermittent uplift events to aseismic slips on the faults of these earthquakes.

Key words: Vertical crustal deformation, Aseismic slip, Choshi, Chiba



[\

(U0

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

§1. [FLBHIC

B R 7 D Bt >t o e BRI CUIke I 2 A s SECE O A m — 2 Y » 7 R b

(BA'F, SSE) 7% GNSS 1T & 0 4 Z L@l ST % [Ozawa et al. (2003) ; Ozawa
(2014)]. Z @ SSE [FEEMI 7 L — F D T2k iATe 7 4 U 7 L— b R TOF X

CEDboLEZONTEY, HRLMBEFEHZMS . Ozawa (2014) (X, 2011 4F
BB G AP B R S R O SSE O AMENEL 7eoT- 2 L 2HiE
L, 2011 FHALHG R HIE I KO ORVEEN 2 I X 282 k& O E %
BRI L7Z. 74 VBT L — PR AIAT R N T 70 CIRERR S K OER®
SSE 233> il TBLR ST 5. Hirose and Obara (2005) 13, 6 77 Hkg T4
L T\ B KB OFLHIRY SSE 73, BREEICR MM SSE 2334 L7 & 128 3 0 H
Mg L L oo Z e WG L. £/, KPFETL— FBRAADHRILAATY,
2011 AF AL T AR HUE ORAERTN S [B] 213 Suito et al (2011) ; Ozawa et al.
(2012)], BELO—»HIZERHIC [Kato et al. (2012) ; Tto et al (2013)] SSE 23ELH| =
NTW5. SSE [ ZZDOLFNCHIT HEEREEIAER L, ISHERIZET L IEHRE 72
SRR H 5.

HAL A AT 1992 F=F213 5 i o iEE (M6.9) [Kawasaki et al (1995)], 1994
RIS iR (M7.6) [Heki et al (1997)] X° 2003 4+ BsifthzE (MS.0)

[Miyazaki et al. (2004)] #12, HifE & [FS5ECMEE 2 0] 2 AL I R M O )2 8)
DNEBIEN TS, KD/ SpHgE L LTI, 2001 4F 2 A 25 B R IRI O #E (M 5.8)
<2002 4F 11 A 3 A= oME (M 6.1) THEOBIEZ A5 R840 23 E
ENTWD [=i - fth (2005)]. Sato et al (2004) 1%, 2001 FH#REH o HE

(M6.4) IZDOWTHIERED 3 0T~ PNHIERICRAELZZ LaWmE L, Z oMK
TITMRIAN N BB IZ DWW T b REBRRNET AL D Z L &2 Lz, Rk
BiE, 2nE CRERK[DIEINHE SN TR VBT IZHE AT KT L — b
FEHOHEIZOWTHRONDDIEA S ).

BEFAHETIZZNE TV ONFFEF R HUREE N HE SN TWD. I - il
(2000) 1%, 199942 A 27 B 68 10 HEIZH720, SR ICKR K 5 mm 2
JERNL L7 Z & & L, M - fi (2001) 13 2000 4F 2 HIZ b [A CBLR R HAE L v
REMENR DD Z &2l Lo, 7205 - it (2009) (X, 200541 A 14 AAH 18 HIZH

T mm DR LD L Le, WTROEE S EBRITREET L
3
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— h EmICHEE S, 2 OFHL CTRIEINCBE QMBI AEL T, £, 74V
B ET L — b ERTCIE S DAY, 1989 4 12 HICH AUE THRESH 1 H o SSE 2351
SNTWD [JAHE - fth (2000)].

T, kAT & TEEMHEO KR L— b ki O #UEIEEIEED T, M6 7
T ZDOHIGE & [F] CIRe N FEHUE M O MG A& N B ST 2 &, Z OGS E ) HHEE
SENTIEHENT X DABOSE A ER S Z L 2@k 5.

§2. GNSS B&LUMET—4

GNSS 7—# 1%, E TP GEONET [E -l % — (2004)] ©
HEEAZAE (F3 fi#) %M. BJEEAEMEIT ITTRF2005 (IGS05) (ZHEHL L CHigHT >~ 7 b
¥ =7 Bernese /N— 3 1 5.0 & HWTHHT 4T 2 [H)I1- il (2009)]. GEONET
BUNEOT 7 F2ZH72 EITfE D NBIERIC L5472y b DT - fit (2009)] 1%,
E HHBE Web ~— Y TAR SN TWAH T —# > b [E ML corrf3o.dat] % M
WTHIIE L7z, 22 TR L — FOILHATAIHE D EER IR 2 REL T, IFEH
ZAGIZER T 2. BREERIDIZONWTIE, EWNRETZ LT ef%, 1997 4
61 1HA25200046H 11H&E L. BIROREICIE, BIRMTT O A 88 %
BIELTBIBE LT, 1996455 A, 2002 4F 10 H, 2007 4F 8 A, 20114 11 H D&E#R
B HEH O SSE [Ozawa (2014)], 2000 4 7 H O G4 B AL O HhmE kLIS B
[Kaidzu et al (2000)], 2004 49 A 5 A ZEHRFHEA I OHIE (M 7.4), 2008 4F5 A
8 HKMKEMOHIE (M 7.0), 20084 7 A 19 Bf& S RFOHIE (M 6.9), 201143
A 11 HERALHG R HE (M 9.0) 2O ORDEEZZE L-. EF M
BT, SHUSEEE (RREE, BRI, @) DR N Ly FMREE S/ kR 215 [Press
et al. (1993)] TR, 2N G E ORI E W TERNY %72 Loz, FJ8HE
[T LTV,

ER MR A Z 72 LW i% o, 2001 4 1 A OFEFEFEEN D 2000 4 1 H O HEAE
EEME % 72 L5172 2000 4 1 OIEEF 200 (BRAD) % Fig. 1IZRT. KEENL
(213 2000 O LEE B AL OTEENAE © BRE QAL AR O b5 A, EFEMIZIZZ D
EEOFETIZE AR ONT, $hFHIIC 1.5 em BREOKEN R 6115, 2006 4 1
H O FERFFEED B 2005 4 1 7 OBEEEEZ 7 L5172 2005 4F 1 FER O IEE H 4

iz CGRRED) % Fig. 2 1§, ACPERLIT T HERALHER > 5 KR AEBIZ AL & D 1 em
4
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ZEDEMMR S, ETFEMITTFRERICHR, S HFEHICNT T1I~15m DFEL E -
THEEN R B D, JLF(93005)126 4 5 Ti8(93021), #k+(93022), KifdH H.(93027)
EFhZEhotkmZElb % Fig. 31259, Fig. 1, Fig. 2 OX7 MUV ERHSET D L 51T,
Fig. 3 T% 2000 FEHIC#ET-, T8 T 1.5 cm 1T EDOFx AR, 2005 FE I8k, T
B, KEET1~1.5cm OMXHRBEEN L b 5. (LM &2 tMOBHKICAET LT
Fig. 3 LABRDZERRBD B DTz, b OEITILEMOZEIIZ L D b DO TiEk
W F, IO OZRIFHEIC LS 1 HTOF 7'y MURZETIEAR <, 2000 4
T 1A P BEDHA, 2005 FETEPA NS VEIFENT TELLTWD L IR 5.

BIRT — 213587~k h # v 7 AWz, sk 1987 42 9 A D 2014 4F
12 A OB % Fig. 412737, KRFES L — N EHOERS 250 S 35~60 km,
~ 7 =Fa—RE20UERE L7z, kol (Fig. 4 W) OMETESO M-T [,
ISR &, $67-(93022) — 1L FE(93005) D & 28 b & Fig. 5 1ZR1. b b b i,
HED RHL TR LTz 3 DOHIE D IEBMM (K[GUTIC L D2WEE) Mo, %k 251k
THERRZEMEZEZLSIWTH D, $hFOEANITER L EEER A H Y, mE 30
RN M 6 LA EoMiIED 5 7] (198943 H 6 H M 6.0, 1990 /-6 A 1 H M 6.0, 2000
6 H 3AMS6.1,20054 4 4 11 A M6.1, 201144 A 21 A M 6.0) FEELTWV5.
M 6 DL EOHIFE ORI At TR L7y, 2 6 ORFINCHIER N 23 LT 5 Z & H3[H]
BHEEXN SN, S ROBROFE ST 45~50 km TH Y, Nakajima et al
(2009) D7 L— NEFERNS, ZOMEKOMETT U WS L— RO FIZihAGA
DRFETL— bO EEICME LTS Z E3b0ns. BIRMICE LT, Bl L—
MIEAIATL 7 4 Y E AT L — b & OBERTRAT LHERITE ENTHRN. JET
(2 &0 B (WEERS XL O CMT fi7) 23RO 5TV D M6 7 7 ADHIERIZW T
O RV EMOWWER TH Y, N6 DFEEBENOREETL—F ko7 L— b
BROMETHDLLEZLND.

TEEH VT 1987 4= 9 Hv D 2014 4F 12 H OFERGAA % Fig, 6 (37, KVEHEY
L— b FHOHES ZETHE 60~90km, v/ =F 22— i 2.0 L L& Lz, THESN
U1 (Fig. 6 JEIEWN) OHUETEE D M-T X, RIEFEHER &, KidE 5.(93027) — LR (93005)
DbEZ b E Fig. TIRT. @22 b, #to S8 TR Lz 3 DOHIEE D3 R
g (KBITIZE 208 76, BT 2 5ETHRNREEZEZLIIWTHD. T

AT IZIE TR e BT BN H 0, @5 30 I M 6 UL EoHE. 1 [H (2005
5
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F£TH23HM 6.0) BELTND. TERMEOEREFEOESIEL60~75 km THY,
Nakajima et al (2009) ® 7' L — NEZERENG, ZOMEBOMEIZT 7 oV BT L —
RO TFIZAALKEFHET L — O EEICME LTS Z ERbnd. FIENIZE L T
I, BRI L — MZiRAGATe 7 0 U B UM L— N E OBER TRATOIMEITE T
W72V 2005 R T A OHUE OSSR IR EEMROWEER TH Y, T L— MEROD
HETHLEEZLN TS [KBRIT (2005)].

§3. ZEBROHELER

ATE CIE T HERAL G C 2000 4 & 2005 FFITHT7- e @ HER A E A R o d 2 &
M L72. —F, 81 FE TR - 1(2000), B - #1(2001), B - #1(2009)(2
FVHESNTODEIZONTHRA DR LIZE 25, WTL bk FAHT OB &
L OBHLE & O IZIZZEN S ORI ERZ(IZA b 2. SRR L
Fig. 1 B X O Fig. 2 o8I44%, BEICHSE ST 5 2000 4 & 2005 FOIEEFHELD
T & TS, B OB R o T D Z &, SEIOIEEFENIL E TR,
LENDHZ D, BIZHEINTVWA LD EIFHOBIGEEZ bND.

2000 £ 6 A 3 HO#kHEOHE (M 6.1) (2 X 2BERI7REN %, IR
HOREEWEIC L 5 [Okada (1992)] X VERE L2 D% Fig. 8alZnwd. £,
ARG, 30 MITRETIC L D EENER B 2V, EPEOR S, iF,
TR &, FE (1987) 1Lk b~V =F a— REKF T 2 —X OFMERIN SR T-.
CMT fEDONLEIIREE N GH O TN DT, CMT fiED/3T7 A —2 [ THW 2
Mmolz. ZOHBEIZK D8 AT OEAMITAKER T LY E TR OFRROOREL 3
mmfEETHL. RAREIZTA19HO M43 THY, REFHCL DKL —FK
AEEZEL TOARABLLIORBECEI B E L THREEREDN 4 mm 282252 &
1Z72 <, GNSS THHIEN7- 1.5em 12 EDOERE (Fig. 1) ZHUEO AT TX 7220,

RIZ, 2005 44 H 11 ROk rAhioiE (M6.1) & 2005 47 A 23 B O TEEHf}
ITOME (M 6.0) 12L& 2HEHMNARZEN % Fig. 8b IR T. FHME/ T A -2 DhH 2
Jilk, AR EFREETH 5. 2O OHIEIC X B8 TAHE OZNLITAK RS L 0 E TRy
DI NRRPRKEL, Fig. 2 TRONDIFEHEMORME ~H LTS, EFRIOKR
T XIS TAHE TR 4Amm BETHD. sk fHIoRAKREIT 6 A 20 HD M 5.6,

TEFTEORREZIZSHTAOM 4.7 THY, SFEEBHCL LIV —EEL
6
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EELTCHABBLORERCE D B L U TRERZEN 5 mm 28252 &3k
<, GNSS THM I N7z Ek i 1~1.5 em Z@tH TE 720,

HEIEEI BER SN D EFAME TSI SN B EELRATE T, S 6ICthE
ZALDOFERS] (Fig. 3 RHUERFOA 7 & v &R\ 7z Fig. 5 & Fig. 7) 7~ b A bITHIE
FEDA 7 v MR L O TIEARWY. 202 D, 2000 4 & 2005 £DOFEIC TS
ICRONDIEEFEMIT, FMBETRVICED2b0EEZLND. ZOIEEFEEMD
HEOFRAEFNOIEE > TWDH DN, HERIZIHEE > TN OOV TIE, Fig. 31
R LTEHAA DEOMIZZE < DA B Z R LT20s, BALEN/ NS WD ITEiER 72
ZEIFE AR

2000 & 2005 FIZFIZ E TSI DL D IEEFEN D, HEIEE) & [F CHETC
DFTRVIZED D ERE LT L EDOWIE T A—ZZHONTHGETT 5. 2000 FI2R
L T3 a5 A O R K LR ENC L 2 AKEEBE N R E W2, BEJRO/ T A —H
HEEITIE E FEM DI (S BIEORED = Fig. 1 O KIEFHNOBLRIS O A) Z v
72. 2005 FIZOWTIE Fig. 2 X COKFE ETFEME AV, EAZRLE L.
MICAP-G [ - &)1l (1999) ; 1A (2005)] & AV, JeBRIHE #IZE-S1 72 Matsu'ura
and Hasegawa (1987) DOIEHBGA /3= a FEIC L 0 BEROEEE, 0 A,
TROED 3 NT A =L EHET L. TR EROKRE S ENLEIZ OV T HIRTE ) E
WA 25%12, £\ Nakajima et al (2009) OKVLET L — b Bl OEIERE SEIC
Table 1 OMEICEHE L7z, 30 A LT @OAHEIZTENENORENIZHAE LT
M6 7 7 ADOHEIZ)SH U T, MG 1E Nakajima et al (2009) O KEPETF L — k EE O
SR ORBRE LT, A3V a XV HEE SRV, TR0, TR E,
TR0 O Mw), BL M6 7 7 ADOHEEER =90 OFiFE%E Table 11277
2000 FEZOWTHEE SN0 (2 K 5 BEmi 22 sk A ®h 2 A <H1 C Fig. 1127
2000 FEOEk AT ON D ETFTEMIFERETLRIEZH I TS (Fig. 1 4).
2000 FDOF Y fAIH A X T, FRHAIZT L — MR (822 ) 1ZUTVME & 72> T
L. —J7, 2005 FEOFT N AEPT, TES GREEZQOCWEIIENDH D, R
AITNT O HEERBN LIRS NDAE Bk, TEL BN 22 E) LV 15~18 EKX
X\ (Table 1 ® Model 1). 1995 4FLAREIZHEE L7= M 5.0 L EOREGT CMT fig 1z
WTHRS &, Sk FAhToEOBRMAIE 16~32 FE ELOREMEDOR) ThHhD. —

)7, TEFRHEO#MED CMT fiFOERAIL 35~38 FE L, TDOWTD 7 L — MERD
7
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fERME L0 oo RE . [ (2006) 1% 2005 4F 7 A 23 HOMENKFEPET L— RN
TR LT FTREMEZ 4R L TR Y, THEMMEOHEIL Y L — MERICR T 2 ilE
HETIT W B2 65,

LI T, 2005 FEDOT N ITOWTHMAZIT . £, 2000 4 & 2005 (2111
IETHAELZHEORENFEUCT, Ebic7 L — MEROHELEZ 5D, 2005
FAZONTH 2000 FFAIZONTHEE SN2 b D L RERO TR0 (B A) 238k 1-FHIo
HEIZHES THRAEL TV EET S, £ DO LT 2005 FEOTETHFITO TRV (2O
TORMERM, T0M, T ELZHEE L. 55K % Table 1 (Model 2) 12, i
(173 e 25 8 & [ RHIC Fig. 2 17, TEMFHEO T~V OFURME 1359 37 T, 2005
FEOTHERILE O ETFEMOBREITXIGRME E 1FIEA>T0D. LD 0D,
2005 FAZ DUV TIEEE 71 TIiX 2000 4 & FIEROIZIE T L — MEFRITIh > 72WiE A ©
TR P4 L, FERLTIEEOMTOME LRI L— MR X 00w A 72 b
JEH B ICB T 5T _XOREAELLE LTHUATE S, X0 OfEIE, Wb
HELTZM6 7 7 AOHMEOEETH Y, B 5 NTHIEEME L 0 IEHEM D) D73k
&<, M6 7 7 A ZERWTZ T~ OB IS0 T 2000 4, 2005 4 & H Mw 6.3 18
M, 2005 FFEOTFETFHL T Mw 6.5 F14TH 5 (Table 1).

ERoiEY, 2005 FEOTERAHEOZEEHFICHOWTIE, 7'L— MEFRNOFE S
NWOHMERME (F 22 ) LHEE SN 4 0 OfER (1 37 B ICKERERHD.
ZHUIMTEE O EZRE L Z IR DN 5. £ 2 TRIC, Wil %z FHEs
T, T r— MERE EOEEO TN TER SN2 IEEFEMNPHHATE 508 9 2k
Hlz. 74V E T L— MORZIAL KREET L — MR BICRERRAZE L &
®, MICAP-G [P - #)1I (1999) ; LA (2005)] IZ X 2T X0 5fiA v N—T g
[Yabuki and Matsu'ura (1992)] O#ER% Fig. 9 ([ZxT. KEES L— Foikix
Nakajima et al. (2009) ZZM L7=. X0 ZH#ET 5 0FKITR L@ Y T, HEN
REENTR D ERIH & B HCITE D R o 72, E TR LK OERIF T E L
7o TR0 SAIEE T & TEEO RIS X OB RS O B S EIC T To
HUBIZ 3TV D . 2D D302 X 5 8k7-(93022) DGR | FZ701% 6 mm [T &
T, BIME (15 mm) O¥HUTTHD. Z OHIOBERM TIIKTFEN Z2 /b & < &
STEFEETEMAZRES TERDPSTEHDEBIOND. 2D, THEH{THIOZE

BEIZOWTIE, KFET b— b EEIZH O ) TEBAA T, 7 L— MigA
8
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F O XREARMIBEICIBIT DTN EEX D, HARAIZIE UM RALEZ VT
SLME - fth (2008) D7 L — MEREZI L7274 UV BT L— b Bl TOTRY 4540
IZOWTHMETLTED, WThOR TR THRELY ERILMRAELNT, 74 U B
ZL— h EEOT R OFEMEIERNEB X H5ND.

ZHE T 2000 4F & 2005 ED M6 7 T ADOHEICEH L TR TE 722, S
TIXZOMIZ 198943 A 6 H, 199046 A 1 H, 201144 A 21 HIZWTh b M 6.0
OHIENFAEL TS (Figs. 4,5). 20955 2011 FFOHIER X 2011 4F 3 HIZHAEL
T2 B AT KOFREIT HIEE O SR NVZEEN AR E W20, ST ORI BEE U7 i A
NEAFAE LTeDNIABTH D, £z, 1989 4F & 1990 4FIZix GNSS OB 72 <,
KEREOMIEIL 10 FE1F E220 TV B 720, T HORIC SSE ARAE L0 E 5 2
IRHATHS.

THEME Tl 1987 4F 4 H LUK 2014 4F £ TITHRAE L M6 7 7 A DOHIEIL 2005
FEOHOTTIEN, EEEE KB L OM-T K (Fig. 7) (2 X4 2011 45 3 A LI & 2013
F 11 A BSOSO HEERTR BN N E RIS/ 0, 2013 4F 11 A 16 HIZIEI M 5.3 OHIENIHA
LTCW5. L, GNSStmE (Fig. 7) TiX 2011 4 3 H LA AL H7 A TEEnh it
BORNWEBOT-DELITAT, 2018 4F 11 AIZIERFICEIZ A b e

B & FEMMEOREIRENIL L b2, AF (2010) I2X Y KFEESLV— K Bl
OFPMEFRII - ShTW\Wb. £ 2T, hoMEHERER T b ERENI &R L7z
FEHUBVEHR AT 2N R O ViR Lz, KRR (2010) ICX 2 KT L — b RO
AP HETEBNIIE, Sk & TIHEM AT OIS KRR ERAS 2 AT & KSR ALER I &
%. GNSS 7—# 3% 5 1996 4F 4 ALIRICEI L CIE, 245 O HMERB) I CHER A4
BEPEIZ B 3L - TR A9 22 2372 <, M 5.5 LA EOHIERIE 2011 4 4 H OZBIRFEH M 5.9
DH T 2. KA G KT HBEORDEE D= Z D L EDEMIFAHTH Y, il
D BRI TT O KNPET L — b L O MUERTE BN B U 72 IR MR A E T A S e
Moz,

§4. F&
2000 = 6 H ok fFroE M 6.1) ERFEFIZ, $hrrfhrzhoiz 1 202300
B ARk 2 IR 2 etd 2y GNSS I X W B S n7-. £7-, 2005 4F 4 H 0k

T OHE (M 6.1) FK02005 4 7 o TEHRFTOME (THERFHE, M 6.0)
9
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RN, A6 1 FERERNE T 2 IEE W 22 GNSS (2 X 0 Bl Sz,
B SN ETIEENT, M6 7 T ZADOHENFEAE LT KET L— b BrfhEicsis 2,
HUEIRF OEAF OB OIFHENET NV IZ L VT 5. FACHLTT O KRS & [RIERIZ,
B 7 (iR ASA T K TEEE T L— b Bl OMEEIZ SOV T Y, A% B[R DO IEME
PET Y B STV,

ARFANZIZE BT GEONET OFFER L OA 7y MEZMEH L E L. £z,
RGRIT, F X ORI (ESLAFJEBH S8 15 N B SR A Je 0T, A KR, SLRTK
5, AR, WK, AWERY:, RELRT, @RI, UK, IR R,
E NPT I E N PEE B G MF7E0T, B HHPRRE, &R, HOLHES, #RiR, #a)1
VR AP 78T, Ak, [ESZAFFEB I E NEIT7EBHSe b, IRIS) DR T — #
ERWERGT AL ERE A U E L. BHE ORI & fRE S KI5~
DT EF W2 E, AREOUEICREALE T L. it L 1EXIZIE GMT [Wessel and
Smith (1998)] ¥ X U'MICAP-G [Pk « #J11 (1999) ; 1A (2005)] & v L7z.

Lk, L CREEGEH L ET.
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Fig. 1. Detrended observed displacements (black arrows) and theoretical
displacements (white arrows) calculated for the slip on the rectangular fault plane
A.

Detrended horizontal and vertical displacements were measured between
January 2000 and January 2001. Ellipses indicate the two standard deviations of
the observed displacements. Displacement at the GNSS reference point (station
93005) has been subtracted from each data point. The thick line in each rectangle
indicates the upper edge of the fault. Source parameters are shown in Table 1. The
large rectangle in the right figure bounds the area within which displacements were

used for inversion.
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Locations of stations are shown in Fig. 2. Blue and red dots denote daily elevation
changes and their 30-day moving median. Vertical lines denote earthquakes of

M>6.0 in northern Chiba Prefecture.
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Fig. 4. Epicentral distribution near Choshi from September 1987 to December 2014.
Earthquakes of M>2.0 at depths of 35—60 km are shown. Focal mechanisms of
earthquakes of M>6.0 are shown in lower hemisphere equal-area projection, with
their years of occurrence. Numbered open diamonds are locations of GNSS stations.
The rectangle marks from which the data for Fig. 5 were derived. Broken lines are

isodepth contours at the top of the Pacific slab [Nakajima et al (2009)].
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Fig. 5. M-T diagram (top) and cumulative number of earthquakes (bottom) near
Choshi (in the rectangle in Fig. 4) from September 1987 to December 2014.

Red dots are the 30-day moving median of the change of elevation (left axis) of
station 93022 relative to station 93005. Theoretical offsets caused by the three
earthquakes of vertical dotted lines are subtracted from the change of elevation.

The green line indicates the occurrence time of the 2011 Tohoku-oki earthquake.
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Earthquakes of M>2.0 at depths of 60—90 km are shown. The focal mechanism of
the earthquake of M>6.0 is shown in lower hemisphere equal-area projection. The
numbered open diamond is the location of the GNSS station. The rectangle marks
from which the data for Fig. 7 were derived. Broken lines are isodepth contours at

the top of the Pacific slab [Nakajima et al (2009)].
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1  Table 1. Source parameters used and results of estimation of slip and magnitude for
2 the 2000 and 2005 uplifts. For each earthquake, latitude, longitude, depth, length,
3 width, and strike angle of the rectangular source were fixed.
4 Mw values without the M6 class earthquakes are also shown. The values of
5 latitude, longitude, and depth show the location of a northern corner of an upper
6  edge of a rectangular fault.
Fixed Estimated
Fault Lat. Lon. Dep. Len. Wid. Str. Dip. Rake Slip Mw | Mw-
(deg) (deg) (km) (km) (km) (deg) (deg) (deg) (mm) Méclass
2000 | A 35.785 | 140.787 | 41 20 17 180 27.2+1.4 | 81.9+4.4 408.4+23.1 | 6.43 | 6.31
2005 | (Model 1)
A 35.785 | 140.787 | 41 20 17 180 39.9+1.4 | 102.0+32 | 4062+186 | 6.43 | 6.37
B 35.703 | 140.217 | 63 20 20 180 36.5+1.8 | 72.8+3.9 338.1£19.1 | 6.42 | 6.35
(Model 2)
A (fixed)
B 35.703 | 140.217 | 63 20 20 180 36.9+1.1 | 92.4+2.5 436.8+13.8 | 6.50 | 6.45
7
8  Bi2BkE (BH/R)
9
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Fig. 9. Estimated slip distribution on the Pacific plate to explain crustal
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Circles at the tips of arrows indicate the estimation errors.
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