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2. HEOMHEH
L, x=p3 OHRE, p=4 L2V, BERETHHLEMINIWERN, RETE XBE0
HA<Z<EMo 15 IR A% (VEERSR).

< /< OEHBEENHRORMERD 13 THHZ L, BEAEUVFERTERZVLEIOH
S, SNEHTENSHNIWERRN, EA/ <kl GHE 0) OEHO 1| THHRRET
BHNSHLBIOND.

K~ 11.5GPa-17GPa @ atmospheric pressure to 17GPa (gas-free Olivine tholeiite: Fujii
and Kushiro, 1977; Murase et al., 1977)
p~ 25GPa for Kilauea's Edifice (Manghnani and Wollard, 1968, fi2)

(SCHk 2 =)
=15GPau=25GPa DiRE, RETOENZHOEAROH 13

T/ ROHRBEMT S L, xBELINEL 2B LEFBRENS0T, RETOERITELIC
BOTHLTFBENS.
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2) Damel J. Johnson, Freystenn Sigrmmdsson and Paul T. Delaney (2000) : Comment on " Volume of
magma accummulation or withdrawal estimated from surface uplift or subsidence, with appheation to
the 1960 collapse of Kilaea volcano” by P. T. Delaney and D. F. McTigue, Bulletin of Volcanology,
Vohume 61, Number 7, 491-493, DOI: 10.1007/5004450050006.

3) Damntel Dzurisin (2006): Volcano Deformation, Praxis Publishing, pp. 300-301.

4) H E. Huppert and A. W. Woods (2006): The role of volatiles in magma chamber dynamics, Nature,
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L7z, 2055 2 JUCBWTIIEE D= ORI S LT=728, T — X IZKHIDBET
T=NMEIRVERE 2 FEh L. UG S N7 — X IZOW CHVERT 2 6 L7, Z {510
150 ERTCHE i L2 B0 70— 37 — 2 T A F R AR LV NEHM 0T —
Za gt d 5 2 & TOTHIGORETEITO T EIEREE B bND.
OHZEFRA R L OWEET T v O TLEAHEE

KGR C1938H- 2 FAE L7 JE AN #1732 (1938,M6.0) i F W7 g | 46 il & & T HiIE
HYEIZBE 3 2 Mt (M) AbiE R SIS eV E T 28T & LR T L7, 1XU
DIZ, 1938FI B L 7= HIFEEWT I8 ONALEREE O 7= 72 R EE T « HIFRIKA - Hi T
L— & —RE % 50 LSBT ORRE RS L OWHEALE ORFEE 1T - 72, 19384 Wi)E
(DU TIIIAMR 2R M D KW B T A 45fe L7 Wrfg & L CIRIE Sy, B
a2 b oK ) eBEHE 2 L3 2 L3RR o7, 2D ORI % 20084
I L7z b L FREERIOBRRZFEm L, IO LS eifma S, 19384F
Wrigix U 2 ~ Y v 7 PR CTHRUTMERL LIREBITIER AL LACEIZE-S< . Z ORI
HITFICHERG L TS LITEZTHL, OEoD0EZ L L Cdofffaultth~ A L —7
AV NOFBEEDRIERCTE 5. ZNLISNOREEM: & LT, 34l ik CRlZi S
Wi ORI DT> TEY, A TIWEEHESNLIT =2 b 5D 2 &b,
FET LTI K12 7 5410 D branching  (kame and Yamashita, 2003) D Al EMED &
TZ%. Branching®# 2 #8H3 5 &, 1938FEWIE I LT NOEBT 2831
W 72205, ZHUTYREOMET — 2 % KL<HBHT 5 Z Enbootz. 196THHE
DOWIEE T M HOW CIREICHEEE ICHEEE A TH 5.
OHFEBLHLS DR

FEH 72 BRI AT 2 45 T O BRI B2 HORSE T — & & LRl 5 7= O HEREH s D
HEER 2 S0 U 7. BRI 1 B2 AT 1HzO S ISR 2 5% E L7
LA—=HZLTWA., 2Ly, B CRECH ST VT 7 W Z D 5 TO
HIEREMNE & 722 0, SEULSATHI CREIRIREEIT O 2 ENFREE 7R o7z,
OMT kb

MERREIZS &fe s, &0 a7 RPRE 2 29 5 72 oM T B 2 5 L
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7=. &t —& LTPb-PoCI2&EM, Wt —L LA o ¥ varafn
Z T, B2 « W3 IC W T 3~T A IO 21T > 72, BRI S -1
5 « B OWERYIT — X IZFFTIC L » TENZENA0DEE BT — 7 N T DT — X
SN 1T A E OB BT R NT HEBU I E A — N b
HALUERIKT L, ZO%ERYHCEL 2AHME2 R L TEY, REloEmEhug, #%
ERIARIES DS, IS IEPUR AT D 2 & oMl & 7o, JE IR TOMEH
HNGOEEZ M A & L TTME— ROQRIEA >/ 3— 3 U ifhT & Ik LLL T O
EOFERES. £7, 77 71O ERBEHE100Q m O EHUk L 72> T
WDNREO TREIHMEHEIIZ R L 2SS =BT T L& 2 6h. SHITT
[T OERPL A 743, MU OBHUEIFRTHIMAN e TR, B b RS 72 D1
RGO 1 & B ARRPUBEOFE T, ZOMEITEKIEERZ{T2 7 M X7
KILOE FITAYS T 5. OB ClI19944FE D MBETEBI OIERACICEE 5 ~ 7~ 1EE)
IR &5 2 B A HERAE N InSARBH ST g (E HHEERE, 2005) . Alal A
H SRR DR S 13X O IR OE S IXInSAR THEE SN 7= E1ZIER LT
HY, MEOBFITIESUROE BRI < MM L TW 5D 2 ERALNITR 7.
—75, 1938 RHE IR W A S P U H Y L, BRI S 0250
MBI Z ORIt E Z g &0 F AR OE R THRAEL TWH Z &R
BH &Moo 7.
OFE A

WEAEIC 5| &t & B RS 2 HEE T 2 72O OB AIE 2 i L2130, BEFEOEN
T =B DA LA NV T LEIVEEROEREFER L. R LT — 2133
RECHENE L7 E T — & OIE 0 IHWE AT E )7 — % (MEFART, 2000) , [H
THERGERET — & (EEHPEEE, 2002) , dERERFHET —# (Yokoyama, 1958;
A&, 1965; AL, 1970; K1 - KE1L, 1979; 1A - )11, 2004; A1 -1EAH, 2006)
f%é Z DN, W - 1E0> (2006) THIA L 7= Al EIRBI RS A OV A Ak
BB EE R X — L 0 Rt s Al - SEETRIEE 2 B0 & LT E eIk
NERT—2 & bR Uiz, WAMIEZE L7 — 7 BB CIIERE v T 7
(ZHN D RO FROAKE D BE N IR TH Y, Z OO E-DOFIRLE O S 1L
DEERRENT E BB LS. 1938FWEIKII LT TN THIEFICKRE R E
NARZFF> TS Z ENREN, RS OMERRA L2 L TN 2
EISHERR S Tz,

(8) FAR2UEEEDR I BEOEN G DT, FHI2FET AR SRR Gh
- TS

(9) R34 gt m O
1) GP SBIZS| Xkt 2 & & bITOTHBOHERE IS 77T 2 F— L
COWTHREEAT . BT, S OHIIZATIET L— M & D ERRE VS Ch
D, TOREENRENMERT 5L 5 R TRPLETHD.
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2) 1938FWIE D X 0 FEM7RFERE A A 5 N2 3 2 7= Ol E R AT CHE -V 2
B9 D HIGREE A - i T L — & —REZ LT 5. ZiUE, HGMSIITBOE N hER
A STHE B IS0 & ORISR & 3 5.

3) 1938FEWIEET NVOHELZFhT 5. SHEEETITHLMMNI o=/ 2
HZE DOFEHE 7 E OB RN L CTHIRE R TE 2 ) D 72 Wi 7 )V OHEE % S
T 5.

4) HTFHEEET VOMRFIEITH . SHEEE TICH LI e o T2 Hefih - S OMEIC
A, FRZHHEHUISRITEEIZ DWW THGETT 5. HERASE ORI 2 BUE T 5 2
BEZOWTORBIHEB L, EtET s VoM EINZ T, ZOBATICOT N E
3 DHEIC OV CRITEBI OB G BRE L3 b TENEBRERGT 5. £, &
ERHIUIM T RE ) O FRRE L T T 256030 5.

(10) FEHEAEBIOSINFE KA F 121 EFS
AHEE KPR BE B A FERe bt B R kIR seifl e o 2 —  EilEi SR, AR,
ARIF AR, B, BARE, HFilw, Mk
fgRs & DILFEISE DA «
ACHEESTHVERFZERT  HVEIEDN 7 4

(11) ABARHZ AR — L=l D VG bk
B4« ARRE R R T BB A SRR = I se Bl o & —
Al 0 011-706-3212
e-mail : isv-web@mail.sci.hokudai.ac.jp
URL : http://www.sci.hokudai.ac.jp/grp/isv/isv-web/

99



X 1. WEROHEEICHW SN RL U FD R F.
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2. MTHBINC K2 HiRpugis. BIUIRIE. 1938FkEE (L20) Tids st s
KR IOA HFENC BHUTAMRERFIC L 2R A~ 7. 1938F K@ik (L20) Tk
i FAEHT SRR O BE TSI AR Y LB EOHIERTEEN I E OFR THRAEL TV D, L
77 ULER(L30,L40)  EEBHS TN B RIS A 5D . 2 O5FTIInSAR
(2 XV RSB S BT & — B L TR Y ~ 7~ EDOTUAFAET L vl REMED &
WZEZRLTWND.
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TRREE S 1 1005

(1) Shutkpas
AbHEE R

(2) Wt (EITBRER) 4
HERIZ B 5 ARSI R O BLHIIZE

(3) IbHBEHOENEGEOHEE -
2. ME « KIUBISAEA O 7= 6O OBLAIFZE DO HEHE
(3) HWEERSASCAT - MR RE & L e
(3-1) BRI TR
7. BUINT— 2 X B FATE S O

(4) ZOMBh#ET HEHEOHE -
2. M - KIUBISARIA O 7= 8 OB O HEE
(2) HUEE - KILMELKIT 2 HEfi i FR
(2-1) HUEEVEfR IR
7. OFTAHEFRORKIA & N RS O Wi
(3) HUERFEAIEAT - ABEmFE & A L i FR
(3-1) HEFAATIERR
A . FATBIE DI AR DR

(5) AGRED 5 r FOREHE
HIFEFRARFCZ AU AT T 2 ERRBIGP A S CTEBH S TV D 2, 20 R
B = AL T 2B 72T T /UL, WAWAIRZIZINTIIW AR, Sz
HOIRIF E AR, ARHFZETIE, dbHHERIEZ LIS LU OBIRFZE 21T, £h
TNOBEIRRAED A I =X Ll 5T T VOMEE O S LB %
1T9. ZNETOBRIFHEZZE LT, LTO4HBIZOW TRt A D 5.
A. UL FH CTEMIEZ
OB, HIER CHIREKSOMBMN OLEE 28T 2 2 LIk vITo 0, TO%
A=A L LTI, BFES CORKOBENC L 2 G b £ 721 3R BB
FAERAREEIC LD BREERORENEZ LN TS, EHELICLTHLEROH DT
Bhkm —H+km T Z 2 8EDSHIE CEIAIFTEE/R 2L L U TR S D DD ek
DORETH 5. Bk LTRSS 5 L TiE, iR IR & 8 @hvg | & H &% alhE
PEHH2OT, BFEO IRPEE GBI L T, TOREEHLNNCTL E L BICR
W ORIEET VORI % 0 X7
B. ERCEARY
VHF # OB LB LIMARIET 2 BR B MEIC AT L TREZ 5 2 L3R4 T
BIISL TV A, JLRERFTEH 2002 475 H1EN O ERUR sk CELIHIBEAG L T
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W5, ZHETIE, BEORHOAELFEIANCTE 7203, REEHE T AE Lot
(ZARHE S E D HEUAORE, O F oMz CoMBEN AN, KESBHNC X
D, HROENNZE O BIACTEIC G 2 TV DL B SAICBIIIT 2 Z &t kv,
ERERE L HE L OB ZHAT 5 ET VOREE DI
C. B L OFEIER

HIEIRF &> 2 WNEZ DSEATEIG & LT, EREHEICHERENETH Z LRl T
W5 . EEREE OLENERI I I EMECRGIHBRDBIG L DT > 7 ) T3 5D
EOEiEm T H T I LW, GPS a7 TEC (R 750 B ERfE
JEORIETE=2 ) 7T HER G AREL 7o o T2 T, 2O X 5 72BN L v KE
& RO L OFMAERICOWTIHNS.
D. BAEENC X 5 S E(L

WD D EREZENRIZ LY, HITF OIS TIELN ISR OZEAL & 7> TEIl S D
AREMENFER S N, FOBIMIATRENEIC DWW TET LY I 2 L—2 3 U biThiuiTn
5. EORERIZE D &, T OBALTREE A DB L EE A LTV D Z &3
ST&E. o T, HiEEM-o7z BT, BEAHI TOISIELED L 5 72/ — 2T
B SN D DODET NVERZ IR Z HED 5.

(6) AFEEED 5 » FFHEOMEE

Wepk 21 IRV T,
AEHHE T ORGSR, HIFBA OB | EFe 1TV, HIERIEENI Y © 28O 2
179, ¥/, 1L, 20 b, BFJRHUEE O HIRPUE I OV TIRET 21TV, RS
AR O LTS E I WV CGilsam T 5.
B.H &, EHHMIKICIT 5 VHF SR iR R Bkt U, BaELIERO A OB
ZOITLLEHIUBHEA D= A LOET NVEEEZRA D, $7-, B LS %
RIET 5.
C.HIEIZfE © EEEERE 72 (TEC) O L KRAE THOZE{b%E GPS 2T — 4 %
HWTIHRS.
DB B TIT o T D MR EBLIN Akt 9~ 5 & LI, ULF 47 COEMK GBI
TIT> TV D 3 IR DEALIZOWT bR 21T 9. £72, MR ORI
ExEITD.

Rk 22 FEEEICIBV T,
AGE S C OISR, MM OBLRIES | S 1TV, HERIEEHICHE S EE oL %
115, Fi-, WERAMSOEGHEEICOW TR ETT D .
B.H &, EH, EALHgic 1T 5 VHF BN AR R E BT L, A 1 =X
LDFR 2R IS,
CHIEIZHE S EREERE 74k (TEC) &S KREE THOZE(LE GPS a7 —4
Z RTINS,
D.EH TIT o T D HIl SR EMBLIIN Akt 9~ 5 & LT, FG OHIRERELII T T > T
% 3 AR D AT DN T B IRET 21T 5. KO HERIE 21T 9 .

Rk 23 ARV T,
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ACEF IS C OIS, BN OBIHNITS | E e ATV, HERIEEN E 5 ZB) OB %
179, Fiz, WERAHIEO S IC SV TR E21T ).
B.H&E, EEHIKICIIT D VHF i ik R el ik L, BELRO Lo
DT L &Il A B = X L O R A 5.
CHUEIZME S ERffERE 15 (TEC) O KRXIE TOZELE GPS a7 —4
HWTH~D.
D.EH TIT o T D MR EhBLII Akt 9~ 5 & LI, ULF i OB EISR T1T o
TWD 3 OTHIBESRDZIZ DWW T bR Z2AT 9. £72, MBS OAMEHERIE 21T
9.

Wk 24 FFEIZEBV T,
AGE MU ORGSR, HEA OBUINIS | SR EITVy, HERTEENILE 5 2B 0L
AT . £z, HERAEMEO IRFREE IOV TR ZIT), TR H0T—X &k
(CHIERIZPE 5 Hiles, a2 b D RTREMEIC DWW Clgam T 5.
B.A &, ERHKICIIT D VHF FER RERESHITRE L, (S A =X 20
R 25 5 .
CHIEIZME S ERffEiRE 75 (TEC) O KRXIE TOZELE GPS 2T —4
ZHWTH~D.
DB B CTIT o T D MR S BhBLII Akt 9~ 5 & LI, ULF i OERERESR T1To
TS 3 BT DA DWW T IR 21T 9. F7z, MR OMEHERIE 21T
9.
Rk 25 FEREICIBV T,
AGERHUE COHRES, HEEA OBUANEIS | E R 1TV, HIERTEENILE 5 280U
AT . £z, HERAEMEO IRFREE I OW TR ZIT), TR HOT —X & Mk
(CHUERIZPE 5 Hiles, eI 2 LD FTREMEIC DWW Clgam T 5.
B.A &, ERHKICIIT D VHF HEE RERESITRE L, (A =X 20
bR &7, FDOMETH~OEHAMEZ OV THFRTT 5.
CHUEIZME S ERffEiRE 14 (TEC) OISR KRXIE TOZELE GPS fET —4
ZHAWTHRY, #ETEI~OmE Az OV TRETT 5.
D.EH CTIT o T D MBI A fikfe 9~ 5 & Jhic, ULF #rOERRIG: TIT-o
TWD 3 ATHIBESRDZAIZ OV T bR 21T 9. 7 — ¥ Z RSB RIRFE DR
BH O RTREMEIC DWW Cilin 5.

(7) Wrk 22 FEERR OMEEL

1. HIBRTICEN D VHF #HERGREY OBH

HUERARNCEINI S D FM k7 £ o VHF H5EIR OHER F 815 2 80
RIS 2 72 DIZEH 2 2. 0 & il e 2 B S RICA T T AL dEiRE T 11
HANCBS 23R T T, £72, 64Mhz HOHE T M E OFIE 5% 4 BTICER
7T FM BoXJR D7\ Wik A 1 S — L CE 7.

Z 0 HHUECTIE, 2004 - LV H & IIRZEA TROHANC & 2 [ R A% R O FM i
KA IERZ 0 bBUAFTHEN T T 28UIA1T > TE 7. ZORE, STEAEDR
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WRRBRORBGEREA, A& LRE F T 2 2HEORTZ & 5 —E OREFMH RIS
BEENDZ ENDbI-oTE. Forld, ZOBEBRGHFERFRE 2B —LIESD
&%%5.Lﬁ%,%@E%ﬁﬁﬁﬁ%éﬂé%%@%ﬁm,%@%%éﬁéﬂ%@
v/ =Fa— RE—EOBENRSH D Z & Hbdo TE=(Moriya et al. 2010). —
REERENEN SN2 s TH B H L OREE (1 A5 10 BALOH ) Iz
BN E 50, ZORE L~ =F 22— K& ORITITABIMEI R STz,

ZHETIZ, BHEIUIREL CE Z 2~ 7 =7 =2 — N4 LLEOHIE 50 $ILLEIC
O%T:@hﬁﬁ%iﬁﬂéhgLﬁ@io@ﬁ#%%%%%%ﬂf%t.%_T,
ZOXIRBRIZ 0 GBIFTHEESAE OO, FIDIZHIENY 2 HOBR TH
BIEMEND DT, 20 HBLIET SR AN 2 0 HETHEE, ALl
36 & OV SI2# 8km [BIFR TIAR R D FM ki 25154 2B 285 E L= (X
1AK). £, ARBHLE CIXEFERORERARZHRET 272012, WANARR
FIENT 727 7 F o LT 5% O CRLI 2 1R 7=

IO D AB T 2009 F 1 A O8illZ2 L& 24, HEUlkE T Tl 2010
HFI12HETII I =F 2— F4UFEOMBENRIEEZ Y, 2D HH 2009 43 H 10
H M4.7), 475 H (M5.7), 20104610 H 10 H (M5.8) OHEDRNASHE R H

HFFRFHC B OBMA CRII SN, )1 ORI, 8 H 10 A4 Lzl
LT3 H 8 HIZBHI SN BIEREOFTHSH. ZHUCE VBRI, 20
BUSEA OHE TR, Dt 20km FEOHM CBHIS N HRETH D
et £in, T OB FYS:0:50, RSK:1:03, ERM:1:18 & &S
WL VERY, EOBHIENL A TV X2 0ELNT-. b L, (RN
FZEOBERIC L DD EEZNE, TRDNBEIE TR L TWO D ATEEMED
BEionb.

T2, ABBHSTIE 2010 4 9 A0S 6 FENZAIT =7 7 HIC & 0 afER
%ﬁw%%wkﬁ,wﬂ]0E®%%Kﬂbfﬂ2lfﬁﬁ%£MiﬁMT%k
ZDOT =2 o BEFRFEOEPRGMERET 272012, 7 7T LTnANn
6&ﬁmﬂ%®%&®fﬁﬁf%%&t'@%Mtthfi 5FFINKT T
(29 2 BARRY 2R L 6 U TP ORIR, BEWE DR ELZ T TEATE DI
IRl T DKL Z FEC Z OBFRIEOBR G M A RO 2 A, WD
EINS72 0, PRSI L CHGERSCREIR O J7 18 Tld 7 < HEIA S B LTz, it
Z DI AR R VB S 7z 5:30 7225 7:30 DRI HE~m R HICHRIAIC S
W EL TV A Ko TRR 6. :@#%i@%%&%@fiﬁ@ﬁ#ﬁ%
FUTZV, BUEE CTORMEICE D &, T E CREBIHRIIE RO T RIERD T
MNGHRD ETHELT, 7o 7T 2ZOFMICRIT TWED, T LHE D TlEen
FREMEIN S D D TR E N N—T D LT T T H2RET HLENRND D
ZEMDNoTER. £, 77 T OEHROBINITANI KT 2 S BT 5044
ICE o THBLTHAREN L HD DT, ZOHROBHFNBAHBRILETHD.

2. HERTD TEC H LD EF D GPS iZ X 28]
(1) Iz
EHERRINL 2 A7 2 (Global Positioning System, GPS)i%, 22N FEH 425 L
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Y RO~ A7 alia FRTZEL, EOMWEEAFHOZEAL) b Bk E ORIN %17
IVATLTHD. —J5, EHEE LTINS EBRK TR, KEEAEHZ X > TRA
T JRTO—HNERE L TRY, ETN~A 7 ORI A IR (EREEREL) <
5. WkiiE 1.5 GHz (LB LN 1.2 GHz (Ly) @ SO EREARIRHI AV B
TW5H7DS, GPS ZEMIT JEM 2 RIRSZAE T 5 2 212XV, JERHO 3R I )
T HEMERIEZREL TCWADTHD. Ly & Lo DHflZZE (Ly & M) 1L, &EEE
B DOIEHRO A% A TEY, FHERKGEIECREENE, RAER & OFEI i%%;’ Lo
TERERCRRML TN D, E D128 Geometry- free Combination ($/[r[*FHIERNE
FNRVEIERER) RIS, Ly IR > TS LTICEF ORI HEIT 572
D, FIZEBEENIICICH O BILTE 723, MRS K LE K 7e & OE R HER 2 B L 7=
BAGU LR 3 2 BBEEREEELOME ATV TV D, RHEITIE, GPSAET —401 0 Ly
KR 2 ERT 2 1L, BLOHEORDIEE SvD A2 LD R %2 WD 1o OB
72 FNEIZ DWW TR 5.

(2) RINEX 7 7 A 6D Ly OVERE

GPS 7 — % OffHTIL, HRECRONE, HIEREMS, WY, SPrERKOEIES Ofk
REREZTNTERTOILENH LT, ML THMETHEAL~ L TOT e s T A
ERIFEE LV, —07 L T, 2D OER O T THRARZE A IS IRFIZERLY BRoM
TWDT7e, T— X ATIIAREMICHE CTH D, BEFO GPS it 7 b =7 T Ly
YT 282 H NS ETHETICHVWD Z EbAgElEn, il 7+—~ > |k

(Receiver Independent Exchange format, or RINEX format) @ GPS A7 —# ®
7 7 A NVE BT Ly ORFRVNEAED DODF S Hu, 33 =] Tl ®o
FHHZ BB & U= F 7l diiE GEONET (GPS Earth Observation Network)
NEEHEHC L > TEASNTWAD, =D RINEX 77 A4 T A 8B
INTWD. bR HEMIEED T =7 ~X—TTRINEX 77 A V& AJJ LT Lgll
EHS 25 74— 7 7w 27 7 5 rdinkf #2840 L TW 5
(http://www.ep.sci.hokudai.ac.jp/~heki/software.htm). D71 7' Z ATIL, KA
\Z RINEX 7 7 A VD~ X —% 3t T H, WIZT —ZRKIEKE % =R > 7 45

(GEONET TiZ 30 #01) (ZHid A, FRx iR TH oIl Ly & Lo DA R
DT AR ENENOERZENT TR Z 7 OT VInbRSICERL, 24 L -
T LyZRD, HEMIZY — N LIERRINEZ N7 2. K71 7T 5Cld Ly (B2 m)

ICTRIZRT 7 7 7 F—%HNT T, HBEFMOEFHAEFES LT 2E L Total
Electron Content (TEC, UIZUIXT v 7 LHEEINDITHEHE L TH 5.

[TEC] = (1/40.308) £2£2/(£20£2)[Ldl

TEC O EA7iZ TECU (TEC unit, 1 TECU IZfERZIN - 72 S 1 m2 O HFEIC
1016 OB FNEEND Z & E BT 5) % \’Cb\é. HAFIETIL, KEGEEERF
DEM O TEC 13351042 10-20 TECU FETH Y, &KEIZEH TECU IZ T 75‘% fir
FBT — 2T RN BB O ENEN 8 5 728, BRI Ly OFEXHEIC I%
72 <, FREOBIIBLG) HK T £ CORBEIIZOBERNH 5. J:_E“C[Lz;]kc]:()“
[TEC] & 725 TV ABDIFZEDTHTH D, EiON—TITIIATI 7 7 1/ (RINEX
) EHNT7 7 ANDREALENTHD.
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M 312X 25 LTHELNEIEEREARED GPS ;iTO 2009 47 A 22 HO
TEC Z{b a2 FE2EICHBR TR LTS (FEFEOKRZLICOREERN GV, it
DOAEFHEI IR 220 - 2225 T U FRIOZB(ERNIE TH 528, ZHUTEICH -
T/ﬁ:@ﬁ%@ﬂﬂﬁfﬁ 1t J#o“(’fﬁf%/\ﬂ NV EET 2 EEEE ORI NE(LT 57
DThD. U FROEADRKE NG NEFEEDORmVERR], /NEWESNE T
FEDARNK RIS T 5. ZOH !;t%?E}E Elﬁzﬁ@:ofis y, UT T 2 W% 0T
TEC 23D L FAR > TWADR, £D TECZE{LTHRHZENTE S,

(3) HERJkE LTo TEC HZA LD EH,

TEC HZEA bR g & MERA & BT 72T O E2# 3 5. Liu et al
(2001) 1%, 1999 FIZHEETHRAELI-Ex ED 4-5 ARIIC, TEC @ HZ{LOHREE
DEFNINEL Ipol=Z L2 R L, HEORTIRD AIREM: 2 7Ri8 L7-. #EE O A Al
IZ TEC HELDIRIEN/NS K 725 Z L1X, Z D%k 2008 A-0U) 1| HE 2 4h O D
BETHEIN TS (Liuetal,2009). BERFEICBWTREEIWIZL>TELE
W& OES & Abm & ORI, B AEEM LT% TE EFIZEET km T E
TRESIWEXB KU 7 1), ZIO0ESHZI - CEBEE F fEC Y C&TRE
O AL KRREE 156 FEfHTI ’*%%fﬁ@?%b\i&%%%ﬁjﬁé DRIREFRF ThH
5. INHOHEITWTIL L RERE OE FICERIEE R > TWA 2, Liu et al
(2009) 1%, HUEEIZ eI OB AEEE DS W & O Y A (] %z)xoﬁlfﬂ%&bé* LTk
ST, FREREONBELBEINEDY TEC HZLORRICEENECD EEZT-.

2008 A FEIRN bR L, BASENREEE A Ltﬂﬂ & LTI R R &
<, D OXRGIEENOH/ NN IEAE L TN 5. %7535 ZEBWT, #EORIKE LTEE
@ot 972 TEC 2L R 5D 0 MR T DTG O&RMRE A>T D, 22T

FREPOELE DA FIRBEM TR O GPS R :J’ol/\“C MBS TeNEB O Z & 0,
ﬁﬁ@%fﬁ&fca‘%f TEC #axHaz 1 Fefilmodriii ko (K4). —#ic
RINEX 7 7 A vid UT T—HEIIH T 7 A W ->TH Y, VIEC (RIEH MmO
TEC)DAEHEDOHEE & — B I TOND. LN LETD L 52 L TRO 7RSI &1
BHRHRE L, ERFFCABRAERENS LIXZLIEAR OGNS, —F, HOBEREE/-
WTHIEBONL T RIEDL LR, LN - T, FEFO VIEC Ak < 7=
DIZ, BHADOT =2 &HAE L, BE £ HED TEC FERIINHIE—2D/ (T
AMEEHEET DMLERH D, ZZTliE, TEC ZbEROI-VH DD H DT —H
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Numerical Experiment and a Case Study of Sediment Transport Simulation of the
2004 Indian Ocean Tsunami in Lhok Nga, Banda Aceh, Indonesia
Aditya Riadi Gusman 1, Yuichiro Tanioka !, and Tomoyuki Takahashi 2
1 Institute of Seismology and Volcanology, Hokkaido University, Japan
2 Kansai University, Japan

Abstract : We use a two-dimensional tsunami sediment transport model to study the
source of the 2004 earthquake. To test the model behavior, numerical experiment on
sediment deposition and erosion is performed using various hypothetical parameters
of tsunami wavelength, topographic slope, and sediment supply. The numerical
experiment results show that erosion and deposition are strongly influenced by the
tsunami wavelength and the topographic slope. The model is used to compute the
spatial distribution of tsunami deposit thickness produced by the 2004 Indian Ocean
over an actual elevation datasets in the coastal area of Lhok Nga, Banda Aceh,
Indonesia. The model produced simulated tsunami deposits that have similar
thicknesses with the measured data along a surveyed transect. Then we estimate a
simple fault model for the southern portion of the 2004 earthquake using tsunami
sediment transport simulations (Fig.1). The simulated tsunami run-up from the fault
model is very close to the measured run-up. This result indicates that a source
process of a large earthquake which generates a large tsunami can be estimated
using sediment deposit distribution data.

12p Slipamount =10m

Distance from shoreline, m

Fig.1. Comparisons of measured sediment thickness

Slipamount =5m

(circles) and simulated sediment deposits (light brown

area) from different slip amounts of the simple fault
model.
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1. The slip distribution of the 1963 largest aftershock estimated from the tsunami

waveform inversion using 14 subfaults. A depth contour interval is 1000 m.
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1 The slip distribution of the 1958 Etorofu earthquake estimated from the
tsunami waveform inversion using 48 subfaults. A depth contour interval is 1000 m.
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Seismic quiescence off coast of Nemuro and Kushiro
detected by a carefully re-determined seismic catalog

FNRA LT KR R ClY, ABERAEOHEERI) & R CHIEEEIE MK T
Lﬂ\f_ WOENS S D, LinL, HED X a7 ORI - ZEMN R M
BREETICA LR ENT EOEZFRIL L RFE L TW At H 7 <72, Len
ST, FRMUIGICE LTI, BEttom W #ED ¥ 0 7 %2 AW CERl 2B ER, B
AR T DMENRH DA D . AFFETIE, 1994 4F 1 A5 2009 4 12 A £ ClodeifE
BT CRA Lo/ N EZ AL, ZoH5 M3.3 BLE, S 200km LLED K-
7 L— MERBIOWEOHE 3313 HAZSIR L7z, ZOHEIZ v 72T, M8
7 T ADMBERITEERFEAET D & TN DR EI O MERIGEEE DR AL 2 T L
ol A, BERFRL M S, fPHIE, b 43.2 B, % 146.6 I HrE
PE T AINCHT 180km DALAE 42.3 &, HUFR 144.5 FEAFTICMNT T TH D, Etafb O BRAERF
i, 200641 HENSLTH Y, BIELHKET CTH 5.

Many authors reported in the previous studies that the seismic quiescence was
observed several years prior to a great earthquake. This 1s the seismic quiescence
hypothesis. However there are cases that they obtained wrong results based on
seismic catalogs which were not homogeneous in space and time. Therefore more
reliable case studies should be required for confirming whether the seismic
quiescence hypothesis is true or not. In this study I examined all waveform data from
3313 earthquakes with M=3.3 or larger, shallower than 200 km , and within the
Pacific plate, which were recorded by the Institute of Seismology and Volcanology,
Hokkaido University from January 1994 to December 2009. As a result I found a
significant seismic quiescence off cost of Nemuro and Kushiro in the elliptical area
180 km long. The northeast boundary of the area is around (43.2N, 146.6E) and the
southwestern boundary is around (42.3N, 144.5E). The seismic quiescence started in
January 2006 and has continued at the present.
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A pre-slip model to explain the seismic quiescence before the 2003 Tokachi-oki
earthquake

1. IILBIZ

2003 AR Mama=8.0) AT K FE T L — NN OHIERIFEIEAME T LTz o
& & 2004 FEEFIRE, 2004 FHEFRKFRE, LU 2005 FA RIS TR L7z,
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2. fEMT
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ACFS D3Ari % 515 L7=. Dieterich[1994]i2 & % &, Bl S 7= 58F2/L1T stressing rate
INEFEBIAR LRI Ol o To SARE S % & K< TE 5D T, SSE OF Y L %
backslip ® 50%, T 72#>H 3emlyear & RE L7z, Wil ONLE & A X13RD 4 St
A= 9 K O NCEATEERARIICIRGE Lz, (DEFMEREIR CIX ACFS 2MAIZ7e D, (Q)FE Lo
GPS # Tz, )7 L— MEREO/ME Y IR LI TIx ACFS 2IEI e
%, @WARBEOEPWTIXACFS BIEIZ/5.
3. HER

507z SSE OWrfg il 2 KU~ 7. RE E13 60kmx50km, FEERL3MBLH S 7o AR
AT 5 4], — LT SSE ikt L7z LIRET 5 &, 1V &IL 15em, Mw=6.0 £ 72 5.
2L aE Cid CFS 23549 0.01 MPalyear T, AKEDEIRTIL 5 4FEMIT CFS 28 0.1
MPa 319 %. #t3bBALE & AR S b L 7o/ 0k LRI, ACFS 23N IEDfE
2T 5. £, K& 72 afterslip 238l S 72350 & SSE Wrlgm s & < —2d 5.
Z OFEEIIAREDOWE D B/ NE L, pre-slip & afterslip Z it 2 L0 VW EEESRHE: 2 FF
EEZBNS.
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X, =I5 H SSE OWrfE . 2003 4 HEARIF O Y /3fi % Im HED = > X
—T/~7 [Yamanaka and Kikuchi, 2003]. *(IAEOER, +i35F2k & [REHIZ
TEHAL LTz Mg 0 3 L HEE o 9 [Uchida et al, 2009 OfE K Fl, <H1i 2003 4F 10
H 20 H2>5 11 A 10 H £ T afterslip [Ozawa et al. 2004] 27~

# B
ACFS DEFHEIZIE, MICAP-G [Nk - )11, 1999] 24 H L7=.
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ZORER, LLFOmRAZ1G7-.
1. KEOWRDO EE R—2 ) OHFERRERITRE < 2.
. FREOEFIL 1300mFEE TE 1L 6 0 mfRE
3. AT, FE250mET5HE MEEZICE LI2IEHWE 1.2%107 m3, —JF, M
PE LT-E
4*106 m3 L7p%. FEEKL, ZoFEEZILND.
4. CKOWNBEOFANSRRRO SRS (2 0 0 FERE) NS TS, AEloE Xk
THIT S, BUE, TRRICEEISEZ L CW ALY T 5 851260

TIAB=F |88 murskami vork

1 BRI, RE D B 5 = BRI L 35 h ik N ATEE (5
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SINERR
| 200 FERRE

X 5 BuRsh i & BT S

7eRS, AFATAERLE, 20114F 2 H 3 HICBME ST, KIUME K T ELEAS SRS
IR L7z,

Eirgs

IROMEHGI TR G T HIEE LR K LR ORI A 2 1T 72, FLIRE KRR B IS I B FS
F ORI ) L W2z, SRR, E EHEBE O BAEHIX] 10m
Awia CKIUER) 2 L. £72, #TI2IE, SurveyfromPhoto ¥ L OF Kashmir
3D ZF|H L7
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AR

AERILDZEPREKIERE TR S h o212k
FEARGE « AT GURED) « 8 IE - KARSHE (PERRAT)
ISR GROREDD) - #hH £2 GRITRKILA)

2010 /29 A2, AERILTAY a7 2 —2FH Lo 2e il &4 i L7z, AERILT
1%, 2000 4 6 A IZEERIF DS FIRRDMIEZTIT> T D (KRE - fl,2001). [ & Lbigd- 5
ZXiZkY, K10 FEEOKLPERSGE b Z R L X 5 & T 2DRAMIEDOIHNTH 5.
2000 A& 2010 FOT—HIZxf LT, YRR A = b r—/LiE (Nakatsuka and Okuma,
2006) ZiEHT 5 2 & T, R b 2T 5 2 SITAE LT, BHEE7ZR 28 kI, 2000
AR, TR AR, BEFETIL OO 3 DOMEICRD Hivd. Wiivh, T TOER
DHELT 23 2 GO — 2 Zm L TR Y, 10 FER OV BT K T+80nT |2
ELTWD., 2D 3 50fEIE, WTith 20 DMK HLTISHIS L TR Y, HigkZs
FHELH 2 D DN S TO DR 2L & xS T2 2 &b BEZX D L, HITIC
BT T D~ ~DnBHAMEZ R L=t TH D B BND. AlRlIZEdhhb it Lz
A0iE, Hi oMY IR UGS (Hashimoto et al., 2008) & DRI E B/ B AVE 2T
BT DHZLENTET.

AHFFENC L - T, 2RI D R UIZ X 2 BRI bk 2y R 285 B a1 wl BE
THDHZEN, BT —F%&2bH o ORI, BEART - AT O KL T DIEERELS
R TIINCE T HFRIEDOESE LTHLRHTE A TRESNS 5.

N e 0 1l
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& e B e e S S /
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3 S Bl 3 RN E R e R P
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5 / o9~ {
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TOBNIAT R LTS SO2 7 A T DRIE
FEARGE « SFHBEE CRTICKILTRAR)
TR A - TPATELE] (i) - Bigr 2 (E#R)

KA A D SO2 X, JGENICHHS SN D HBifif /e~ 7~ O &AM LT 5 7]
BEMENH 0, SO2 JHROEEIZE 2 EEANCHYRE T 5 Z L 1F, MK HEE L - 18 JGR
FROWT OB T HEERIEH & 72> T 5. it & LT SO2 IBENME155
FiE (Wb s SO2 B A F) 7 Mori and Burton (2006) (2 & W BIZE STV 5, Effi7s
TOHEDEHER LTV EIFTEVER. FEDIL, RMCAFRRRAEHOT VXL
B AT EFHALTESHD S02 1 AT Z ELT-.

SEEE S LT, TUX/LCCD # AT (Nikon D70) ZfEH L7=. WEBIZEHE ST
WAHKFR T — XA T 4 NV E ERETHZ & T, MR ESIET D Z & ATHEL ’7‘0&6
F7-, WHEOFHRIC NSNS Lo RIS A TR LW, KA
FGETT T A THE B ILTZ ERIMR mev/z%ﬁ%Lﬁuxu@@m_ﬁﬁﬁéﬁﬁ
Mori and Burton (2006) (Zf#\>, 310nm (WUXH7) & 330nm GERIHE) & L7o. Pefrik

DA BPF [ZINA T, 207 404 TRLIE L & W difRMNk O viAA % 71 > R
ERAY D u,%@f@®ﬁ%@@ﬂ¥%ﬁﬁbf%é.@%,M%m%&3%mﬁ?ﬁ
BROR Y 2825 Z L7, 1 HERFLEDOY T 215572012, 330nm HONFH
IEND8 7 4 VX & 2 KGEINL TV 5. R ORERRIZIW T, WIE7 2R Hﬁﬁﬁiiwmi
FREECh o7z, TR RIGNRRIZE(LT 2B 2R T 5720, 2 BD T A Z % H T 310nm
1 & 330nm 7 & [FIRF CHREE 3 2 7 NE B Lz, IREREEIO SO2 7 A& /1 (90, 192, 497,
1011 ppm-m) Z AW T, HEERBR AT 72 & 2 A, AR @khfsmmwﬂ 100 ppm-m
HT2 0 1%L ORI O Dz, £z, BEEFA D OESIC L CEIACOEER
BREITo72& 24, 310nm HICHBERBER S 5 2 L # i ETHHER T /2. 51%IX
W LRTH L TRREDR EARATV.

BEE . X U 7T L—Ta VERICE LT, BRERFOEIEROW ) %215 T DOAS H
D SO2 HAENLEFHELE LT,

165
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' ) 1400 ZM SEJIEI SUIEI 'IUIUD 1200
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PRANIERE FRET DEMGILET VT Y X4
FEAEGE

KILOK O ZBIERT HERT, BRBEE L7252 EREW. 22T, LRI
Yo TESDKIEIZHRE SN BB LS5 T LT AAEZERLE. BELZ7L—2A
TEHOBELZRET DL, ERORED XN E- T, SOMICEBROMTEZIRAD 2 &
MNTEDH, INEEZEVEICES LTV EERDBBRESNEEBIGOND. TV
Y XAFLTIZRARD LTS HMTHS.

2 OBEHGIZOWTRI—O B 7 B/WZEH LTHER L, ARV (B LI, LY
) LHESNT R EAEBRICERAT S, AT, EOMBENE & w2 R
L, EZ7BMEEMRNGD, BEROHERICHENE DL HETHZ L L L. 20
BlFZ, 7 XTOE7BUIONTTY, ZEROEBREZEST 5.

THET, HBE, HEENL, FREICOWTIOFEEFRITHICEHE L A,
20~30 MFEFEDHEATH, IRMICELXNRESND Z EDMR TE 7. B SRONE
FERFFRIICIZIE—ETH D Z L0, AN L > THEEIZHRO Z &7 ER%MtE L
7250, WEFETHEMTHHOT, AEEBLUIA~OMEA L, RIS EE X
LS.

TRHERIEXICATROFEZER LF]. () HXBRELEOmEG. () HEK
BRIALERE D4
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PR - HERTRR RO Y AR L GPS LI
O, SRk

W
i o] 22 = #829R GPS 838 (2006 —2010)
KTELEEY K JL(AKBIF2008- HAFE R AH 1IE )
(FERIEFE % 5020873E 7€)
\Lake Akan
960513
FPS
NNK
Mt.Meakan—dake
@ % t d
MOA A Mt Akan—Fuji
*/PNP /
AKB
5km |
>
5cm \Kf\K

4] 1. 2006 4F 11 A ~2010 4 6 A OHifE]0ZE#E) (2006 4F 11 A, 2007 4F 11 A, 2008 4F
4 7 10 A, 2009 & 6 A KT 2010 4F 6 A OBLAIN G RO 720 b UT-258)) . fEfy 2
EHOETE 5 #) 25km DFE - REHES R (020873) &A@ & L CEE.

BUASEELL T KAK - MOA A AR, A3 Em %27~ L T\w5b. AKB
MITHIBNE OO T, oS EENICAEDEDLTZOI 2HE L TOURLTWATZD, FHEE
MEHDHEZEZTYH, VD4 ROEBZHRIAT DT 1 EOY —ATEH LWL, Dl
&b, RoywFRUUKOEHTERWVENIRE, IHEREFIZRONESIRD 2 D13E 2 72
TR B2 WY — R ISR OB & Ao iuE, ERREE B o3,
VIMED DY — A1, WRFIFICBLSE N EN=0, EORERIZH D 0OREE, V—
ADEEE & OFMEN S, BURTITEEL V.
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L #

ZEILUFREFBERMBOT "o —T7Z1k
HF #®

2011 4 1 AICMEKIEEh 2 BdA L7 FE R ILAE 1L, 1 A 26 H~27 HIZHIRZ2 R
@) V77 ) =—RMEKDBFEL, OZF DWW THRAEO ILITA K ONIZIE AT
RSz, 28 BIZEZ MO Eaiiii, 80 BIZIZEAENB L% 500m L7220, 2
H 3 BIZER 600m (X & L7250 TlEART -, BWaOIERCIREIZZE RO FA %1+
D IBREAME RN BT 2 K 5272, 2 A 8 HE Tid—BIZHkE & v 5 O REIE TR
SR NE K e G el K DMV I ST, T, BH~5 HEEE ORI ChE kA3 AE
T 5 E VD ARREDS 4 A A E Tl Mz,

W KER OB L 2 RIS BT — 2 0 BIBH 572912, Hi-net #ykALELH
ROFEHEE I OWCGEETISRO = Na—7% L 0, EMEI O T
72, 1 H 26 H~27 HOWLKTIE, #5258 LT b HUBhHRIE 238 kK FifoD L~ v
RO, HHEKIIBIT LI ERRTE NS, —T, ZiREMHFE->7-2 H~3 A Lf

DMK, HEBIORME A KXW OOHEN L~V OJEE L AR T, MR OB %2 £
K327 00 ) REKOFEBEZFE LTS, LnLARRE, R EXEaMickE 2
AL RSN WZHEID 5T, 3 A 13 H LD K CIIHEDOIRIESH BRI/ S < 72
5 EEBIT, TNE TOEKIZEEATHIE L~V OJEE IR 2303005 X H 12T,
HIEEN A & F U bk L7 W IEIBRA L KIZRAT L, Z U o T OME IR A IE

NebotEZBND.
RIEHIE 7 1 v b A IRigxE 7 e > k
gl \l 1127 15:41 m MM | | - '
& ; \ :
: ) [U WWW W L M Vit
8, T i
1 asor] [
| | J‘l |
d—L5, ) — gl ﬁfr*w RTINSV N
1 4901:06]
jm,www. gl N imm\MWWme ww:.
-:’,; L 2, SN Bk
- 70min o

Fig.1 Hi-net #BWALBIHLRIZ I I B O E FEEE KO- Xa—>7". 3D
D ZRd. BEHTERETO 1| A 27 B OMEKITEIEH b IREMRIE DMK 8-
PRENCREAT L7z, 2 A 14 H OERIIZEIREZ S 7 vl 7 XK THIEB Ok b
KEV. 4 H 9 HOEKITIRIEI/ NSV, ZF0O— )7 THEGIFRENITE RN TV 5.
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FAERILTESRE A 0BT 5 AL HiRERE
Hi e B OSHHE BR)

KT KT L > TSNS KILEEEOHIETH Y, % O PNEE S 3 ¢ Bk
V. BERILTEOSE K D EIZB W THAEOBIHIGEE & LT, ANTHEZ AW MERE
EITo7-. BUEOSEK DI, ALEEEIIERRESMENH 5. Z OEK T %
BHEROFEE LT, KOZRKT 2 5H~ETFE) 24 F v > R VORI EZ R E L.
T —Z NG ILC I HE (BR) @ McSeis-SX ZFH L, #56¢ L 7-HEFHOEA B0
8Hz TH 5.

BB TERIE K O 2 TSR C & 5 & 90 HEFHEIRG 5m (HIFRE 116m) &L (X 1),
HIFR LD YEFTCTH YA P —IC LD EEEITo 7. AR 2D L 9 1RO B,
HHR EOALE 20~40m 13T TIET ITHEWE BN S DIZKR L, 80~115m & BT
I THRBOBVENIEL 225 2 B3 nhoiz (X3).

KOEDOFKEILL O TROHEREY) CHEOIL T\ D, RSN TR Z 725 Tk DE)
H20mZETEBZ LN, fﬂzﬁkmﬁ/mﬁ?&wkmf%iﬁ LCWDATEEMED Y B 5.

(ms) HEERAL : kn/s
30 3

R o
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R o
90

R
e

b |
N

7T

RV R4
WA
he

[ |
[l
90 100 110

2
4
—

OB R ('“’

BBIFER. vs #R=1/1000

2. 5 2 [ OBLAIERFHFR.

(m) MR : ks

w0 E
#R=1 /500

PRITRER. vs

3. BT MBS T T 4 =T X o THEE SHZERTE K RIE T O P BOHEHE.
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HEEH T RICRALHO AR RIS S BRI A
GRS

3 H 11 BIZHAE L7 B AL G RO HEE 2 5 1 €, BARKHIO K ILNZ IV THIERTE
BFOERIERBO BNDH 72 L, kM(ﬁb«\@ifﬁ“M&iémn FEV, AERILCITHIE
%O KIUNEENZRB OZAGIZ R S e o 73, IZEELTED L H 70 (EORED)
OB EZIT -0 E BB 5 2 LT, kmurrk%%nlﬂ% BEED D ETHEER AL
WEELE 2D THA ).

Zs) %mmﬂ%@%@ﬂfkiﬁb A 2 C, Ao BRI R R F T K 2 HURBLAI 24T - T
5. 3H 11 BOAREICEL, TTYB &S & IRIB BRI iE Uz Fl—A o iEG

(VSE-355H) 73, RV EIND Z LA BB AZRekT o2 LICkEh Lz, 7o, A
ERILUEDICBIT 2RTREDEREIT 4 ThoT-.

BERILE, K[BITHREOER) S~ L% 520km (Z(7E T %. TTYB & IRIB
DO PEEEITH 8200m T, HERINCKIT AAERMRIZK 1 0B THDH. VSE-355H il
HEEF ORI 0.02~100Hz (£3db) T D DIkt L, HEEF R OEEE) & % 8km
BETHDLZ b, RAKROEFICERT S & EVOBREIZIEFICE LTS,
Z 2T, MBHETE O NTEERER DM A RS (K1), ENbDEEZ L > T
BUALSRHIBEREChR T 2 & C, OTAICHEY T 2ER RO BN, AWETIE, Lok
I & o THEE Sz TTYB-IRIB B0 O H 473 (X 2).

HonzO09HOA— X — [ LfENE T 20microstrain f2E L 72 o7-. ZiUx, 20
BT OOT A5 L IZFFREE Th 5. HEEFHRE O ERCE > 7Y 7 GPS L DLt
Wi, FEIIRER Th .

20 | TTYB-N307°E |
€ 10 |
‘2‘ L
-— O _ “ ”“,"‘". ]
< W
-10 ]
g 20/ "‘ |R|B-N307°Ei
8 10+ M| .
o 0—— \‘.“ — —

_10 | S— i i " i n n i “ .“l‘ ..........

14:40 14:50 15:00 15:10
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2. FERIT I OREOT T2l 5y
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Rl #

evEE DK ILNZEIT 5 GPS B Efi#tr 0
Bl ¥, kB ogE, KR 906, 2
WS

KA B TIFAERIL - B EC & 28 A BE 10 5) 128\ T GPS #ifeEiil 2
FEhi LT\ 5. AR, 2O GPS 7 —4 &£ GEONET 7 —# - CHEIICH#T 25 >
AT NEAER LT,

[7— % OHHS]

BN A OT — 2 X WIN ¥ 27 L% U TR E TEE S, 3 FFi#H X 12 rinex
Tx =<y hOEH, BLXO1H 1BV 7Y T LiEE%21T5. GEONET 7 —
SOV TE B D ftp —N—X VW 1 H 1RX T r— RE5b.

[f#dT]

HEFEE AR MG-2120B (NE8C Bernese 5.0) % VT 24 R O FARNT 217 5 . ok
JE 2 T fENTIE 2 HiEEd, WEREZ O 2 BEN TH 5. AT ToR
FRIZDOWTIT 9.

[R5 RDRTE « o]

ARG RIS http 72 R 22L& HWT web h—/N—|ZXE 3, P—3— LT xyz

ENGERP, M, E TG ~EEInD. BNEOETE=41 71X 7 7 0% ETIT

r - Timeseries (Usu,Broadcast) - Mozilla Firefox P[] |
TPAME REE FTW EEGS FyR-HE YD ANTH
f (& o |_\hup-/ ‘eps/timeseries php? 26&tet=ZMastar Draw
2§ Gooele EEEnE EA0EE A
| L] GPS monitor ~ Timeseries (Usu,Br..| = B
Top Usu | Koma | ISVvolc GPS Monitor —|
Reference: : |960526 ~| Target: |ZM ~| From (YYYYMMDD): To (YYYYMMDD): Draw
IZM w.r.t. 960526 (broadcast)
2009/01/14~2010/02/28
EW component
T T
0.01 0.01 7
‘ . et R - »
L 000 s : i - 0.00
2
[}
=
-0.01 -0.01
-0.02 -0.02
L 1 1
o1 02 03 04 05 06 07 08 09 10 11 12 o1 02
2009
NS component
T T
=l
[T /

1 TS S O 7R
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OHl B EHT T B

5% NI+

E AR COMBIEBEN A 5 BREXBROBLRIRTFE
A, AR, BARE, BHEFR

AbEE AT, 1996 42 A L EEoIrh] (NIJ) 8X0'6 Az s (ERM)
IZBWCTHIENEBBRIS LT 7 v 7 27— Mg 1HT X D iR A B 217> T
X7z, 2000 4 8 AT, AWEE KT & B AR R ERR 7 v 7 ¢ T HFSE & 3 ]
T, 1RZE (NMR), EE (AKK), j#t® (URH) & HEIHENZ5E Lz, Z Ot
i ClX, FNENOHERIZSH 2 ALE K FORE - MR ZshEhRpT & Zihd o 5~10km
ORIz 2 R, AFF3 &2, AWICEART 5 2 FIIZERMR (KBS 50~100m 2
) @z, ZOXITEEOBANREZELS ZEI2XY, Bl S BN A E )N R
IR 72258 Cdo D DD HIRI 7R IEIN D & b > TR CTH DL ONEHT T D L EZ BN
5. Filo, KER, BRIE Im OB CHTIC2 AT OEE, WFOZENE L TH
E)’ CET v/ THIEIZLY, HaxDOBMIZEVIBET L ) A XEFTRoNDHED

ZL7e. BERIC L 28E, B ZESEERE AN TIToTW05. BRI, R
él$,ﬁ%l$?%é.it HIRICIX 12 Bl 7 T v 7 A7 — Mgt f&E Lz,

2002 4F6 H X 0 R, FLIgEEE, <z v LEWIFT, F7z, 200349 H XV B1 )@
BUAIPTIZBWNT, VHF%%&:&%%%&%%% & DEMRE DB % BsG LT-.
ZNENOBRRIZIHBNT, =< OEED FM BoxRiN6 OEREZZE L, HEORRE
R CRE ORAE LTS A e CTE 5 L 0 BllEEL Z L 20 L TWna. 2003
8 AT, I EAFEBLRIETC, HiER, HiEENr, zEhEEYS, U ~iRiiE, VHF &
B ORIRFELIN ARG L, HiZk &2 $&@@M%£®®%M_owfﬁmfwé BRI
ARIEL FICHE Z D MB 7 7 ADHEIZHOWTIE, JRRBGERDF &%z@%ﬁﬂ%f &
LTWA T —Z, HENEZ % 1 — 2 @M 55 H AT E COMIZEE N4 T 54123,
B BHIENTEY, ZOHBEOHMEDFHI #Uo<ﬁk9ﬁ@ﬁ%@w1mé
2007 FFEEEICIE, 2V bITEORTE, BiF, AR BB AZRE L, TFO R TRIFFC
BUAICX 2 AHEMEIC OV TR TV S,

Tz, EHRHBEOERE, B, EE, BTETE T e hURHI XD, eRELRI
PTON TN D IRBHHIEORS, [ X DK AT VEE FIIfF & 5,
PO RIS AR Z 2006 FREICERE L, F7z, AR IRIMERT HGHIZ 1)
FRAEHEY Lo, BRI TR X 72 B = AR OHERN DIG I IZ KD, BRSO
ZALMBZ Y, ZIIUC K DB BIS D Z RIS D, 2009 FELD,
B TOXKELNETIRD 72012, MIBER 3 B HeHE 21T - 7=, A4, B,
FIHA, IR, AAREH I F TR L 7.
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MR A R D LLERGUEE
AR, LRI, AZsE

WIEHEN DX S GO L ZATEBZ o TWADONETNRSD Z & ITEEARRET
bV, FNZIRTHEEOE N LT H72DIT, WAWNWARMEIR A TEL L
MT @I L A HEEREZT > TV 5.

2005 F B I L TV A1, HAHS g MT 8LIIE, AEEISERE LT Z
OAMNZ BT, 7 M X7V JEL OREEFEMEHIIE I A 1 2 K /) F 5 sk o &
IZ DWW TR,

FoAREIZ BT 5 EEF TH TS LD 72018, AFEEITAFHEME O J0ES
RIRHEE O MT Bl 21T - 7. ORI T, AFHS TR = o F AR T
MG O, WBIEMICHEZE Z /iR H 5 Z b oT. FEHE bR~ 5
72O, IR MT 8o, EF MT (@EH 30 #/~10000 #) & % L <
W5, ZOBMNCX Y, 2 WotHHPHEEIZ LY, AFHER & Z OO 3 fiED
WEIEZ O ARG A ifam 2 B T — 2 M5 b vz,

F72, 20 HHUKTO MT 7 —% O b HED T 5. 2003 FF-BEHHIEED T ZA~Y
TEEE, 20 bHIKETELTRBY, 0k ) REEOEE E TR S5 ATRErE
H5H. ZOL DM MT 1EIC K 2R IR E O 4 Bilhs Lo, RAERE
100km % T 72012, Wi B IRHHE MT 35 (BUHIE R % 320Hz~0. 00055Hz) (2
Mz T, EEHMT ERJES 30 #/~10000 #) % 27 #HiSicB W TCEB L. Znbd
DT —H &I, AEETSHHIZB T 2 kcttibitsiEazRoi-L 25, 71— F
FHHEDT AR T 4 =R otz b ZANEHIEPITH L ERNE LN, 4%, W
RENE T A D . 5| Eft & AHkD 3 RTHIRPIBE L RD DL TETHDH. T OHiK
DIEEHRAETH - & b RE 2L, BOKEOITH Y, a3l hiRbiEE
TV TEOWRGEERT —vThb.

AERKIW, BSfE, HERTKILTOERKEE
XA, FRAEE
(1) BBkl
AERKILTIE, 2000 FEOMUKEFND 70 b RETIFHT K 2 Mgk @i, MR 22 il
W Zfel T TS, 2001 4REREE TR OMAIZLL T 0@ Y TH 5.
M SOE eI - ANVAER, HuURRRT, EHZEOR, =S, N2 knde
HuEENLZEEHEIN < /IVAER, HUERT, 42 HZ2Z0R

(2) Buriw

B0 5 ClE 1996 4EORE K% D, VT T N CTHIEN BRI 2 4G L7-. 2000 4
DINE KT, 7 A BEEEE TG SN A BB 21T 7.

MRS R BB, 2000 FE/NE KRS, BOY, WEXILO, 64 EHY, F
¥ v 7V RO 4 HUS TR AT - TV B,
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5% V) — R A7 h BRI DAFSE
%A%, Sabry Abd Allah, & /)9 Jeffzerr

ZEHERNEIY, INRICOTE 2B AR L ATOTREE L L TR LI TE TN S,
BUEFEARNAE DI T D B ERGEY, HERE KOS G A LTI 5
2y, FETE, FERPLMRY FTFT— RIERT 224 7O ONRL. Ziusk, TRk
DOBEEZITH BN LTIUTHARDOZ L THDH. LL, E25HE Mo N— R
EHT L7208, BET—AL FOREIICHLRARDH D L, E2EHMEBEE LIRS
L. ZOX DML, BURTIZIN O OBEN BRI LFIHTE v & D &
T, ATERREICIRA A A UARK & e o TN D.

ZEHREDO Y 5 — OO E LT, M LTI H A N REEZRIGHTC A AIEE 7R
RRZET NS, ZORREFHALT, EERAZEELRES VW) ZEREHICT
5. 2l X, KIHERRZ OEIIZIFNL B A D ONMER A KM, 2 ko9
RO MR H DD, 9V DGO b ZE R ERE TITLRICHET 2 Z L3 AIRET
b5, ZOXIRAMOMEDGS, HEHMIZHE VIR 2 THXWGERH D,
BEA— MV, K< TH 1I0km (O THL LWEELH S ).

ARG BN THIZEBT 51T 5, HiFe Y — 2 RIZeth ERiEI, HIFRIC Y —2ZEL O
T, AT VI ENRL B0, RO L O R BROEEIIIEVCEND D
EEZR NS, —J, MRV —2AROGE, RERYA XD =X EHW5Z LBRFS
ThHY, T, EZERMERELRE D0 T, "R AZENIEL LN TED
ThhAH. £z, ZOHAT, HIEEEDOZEHFRERE VO EREL LTEZLNLDT,
HMIREE LWL TTO ZENESTHS.

2010 FEEITIFTLHTU B T T O "/ REMEIC DWW T Ot 21T o 72, 3 IRJtkh
PG 2R 7.

A VT OMEBN EEVERI
1A%, Yuri Moroz (Institute of Volcanology and Seismology, Russia)

PNA TAIEKREED 7 b BITALE LTV D EVidil, ORI CIIHENZ I -
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15:10-15:30 Preliminary Result of 1883 Krakatau Tsunami Field
Work in Gubug Garam,Lampung Bay, Indonesia
oPurna Sulastya Putra

15:30-15:50 /A 7 ViR HIME T O MBI 5 BERES A B OB
oK % - Yuri Moroz (Institute of Volcanology and

Seismology FEB RAS & Geological Institute SB RAS,
Russia)

FrpllaiE (20104F11H22H)
15:30-16:30 Seismotectonics of Corinth Rift, Greece
oProf.Pierre Briole (Departement des Geosciences,
Ecole Normale Superieure, France)

(bmE R - MR KIS o 7 — - K EEER)

RenllakiE (20104F12H 14H)
16:00-17:00 Some observations on the rift zones of Etona and piton de la
Fournaise
oProf.Pierre Briole (Departement des Geosciences,

Ecole Normale Superieure, France)

(AbiE R - HE KRB o 7 — - RHEHER)

KRl (20114E1H11H)

15:00-15:15 1L U I : LA C O EE AR B O 22
owk 7 (MK LAFZeEE v 2 —)

15:15-15:45 HUERICHEATI 2 VHF R ER ST E O % s RIREH] & 2 OF k5 m
olJJTH Z (HARERIFREI

15:45-16:00 20094-5/25 D ALEAfEH TEZ BRI LE © BEREEEELIC DWW T
OHEIST (HIRERHH)

16:00-16:30 12 LN S 7u7- IR O B HERE 2 5)
offliFZ (BB ERLHYHRK)

16:30-17:00 Preseismic TEC anomaly over Taiwan Chen C. H. (&7&[E 7 H4
K)

HARRREES (201141431 H)
13:30-13:50 A ERILI20004-1E K OMFTE & Mk A &
ol FH KA
13:50-14:10 3 RICHHHBENE CHEE L7 B AMHE RO AEEA T TN
S TR
OB FEJT
14:10-14:30 T BILAA IR THRA U 7= 1958F-4RPE B 1 S O HE I Mg
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of f BARFA - AR HTED

14:30-14:50 HUEKIUAFFEBNE L % —CToOT 7 Y — MNEE) - BFEIEHREE
DHLY FHA~ -
OFAE—

14:50-15:10 ZEHEGHIE CTHEZ BV AERIL DM H]
ofE ARG - FHR A& GUKER) - I IE - KAESRE (PERAE) -
ANLERR CROKEMD) - fE 22 GRTRKILRIER) - SaREsAE -
FAAAENE - )\FR - f8f

15:10-15:30  JiE HHIER D MR S K 2 IZ DWW T
OfEARE - AR & - TEAKEF - JE O (M)

Repllafi (201243 H28H)
13:30~14:30 Advances and challenges in tsunami geology &
sedimentology—examples from our group’s recent work
odJoanne Bourgeois (AL RK#E KLt ¥ —&KE#I%)
Professor, Earth & Space Sciences, University of
Washington, Visiting Professor, Hokkaido University

5. WrES
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- AERSEEERERC 351 B [EBEILFIAFZEIZ DU T
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A=/ N

5H10H

09:30-10:15 B
09:30-09:40 FHEES: HMBETRE (ZEERE, JmERFHIE LB
B 2 —E)
09:40-09:50 PSR v —=1 « ar 2z F o (EERREE L #

—)
09:50-10:05 RERE : gnAR R CCF-AEDIERIRE R - B ST Feak
k)

10:05-10:15 #uaess « MmmE JbimE KFEEIFE, BH)
10:15-10:30  {K#H
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10:30-12:00  dEARFFHEHIROHIEE « KILTEENZ DUV T
JER  ERTZE (R E RS

10:30-11:00

ANT 4T e 2T o (Y TRET AT I WESGH I AT v
K LI HEFERFFEFTIT )

LT v B8 L OIETE O LIEFEIC OV T

11:00-11:30

RSB HRR (bvEE K= Uil o % — &)
ALRER L OT RS OHEE « HF - KILTEEIZ OV T
11:30-12:00
TAaT B — FRLELT - TTFTVI—)L (T
BT BT 2 — W R NN\ 7 R 7 T 7 b =7 AHERYFAFZEATRIFTR)
L7 RIS O HEERTEENZ DU T

12:00-13:00 B&

13:00-15:00  ACASFFEHUE O HIFRELI AT DU\ T
i s IAVTF 4T T A =— (B VT RERT AT — ok LE
HFSERT)
13:00-13:30
~abFa.-7TLrvs (aITRET T I —HERYEE
AFT)
1 27 HE T O MR AUASIZ DN T
13:30-14:00
FxomT v H— (uITRET AT I —HERWEEHART ) A F ¥ >
HURBLHIPTR)
T 5T xR C OB & B o AT AZDONT
14:00-14:30
LEY s a2 (a7 RET BT I —HER BRI N Y o HUEELAIT
&)
TEBE - Y v e 1 7 AR O HFRRE AR & B o X7 DN T
14:30-15:00
ANRIEE] (G HIER LIS i e B AR ] B P R A 5 i )
AARIZ 61T 2 MR ELBLH] & B T AT MT-DON T
15:00-15:20 A
15:20-17:50  ALA-PEHIER D K ILBLAMAH]IZ DT
JEE - FNERL (biEE )
15:20-15:50
==« ZURT 4 F (T AV DEREERAETT T 7 A J K LUELHIET T
WHEE)
T TR+ TV a— % U COKILNER LR AT MO T
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15:50-16:20
B—)b« h=— (T AU BERERTWHERT vy DKL E#RE &
— )
T H by DKILK IR E v Z — EZER G OTEENZ OV T
16:20-16:50
XU —F AT TRET BT I —ESE T LT v v 7K LHEEERI
BT T J7 KUK EEHR T— A )
T L5F % v R LOIET B TO XGRS LOEHR T 27 AZO0W T
16:50-17:20
NA B T XYoo= TRFET 7 I —FEER YU ABEHE
HIERBEFZEAT YN U VKIS KBS T — A )
T-BH B TOXILERR KOOSR AT AZONT
17:20-17:50
FE B (RGUTHIE K LK LER LR
EENNSIp RPN PSEQOx = P £ /X?‘AL:OI/\“C
18:15-20:15 #Ltv7F gy (A ALIRT A~ RT L)

5HA11H
9:00-12:15 {HIrEHFIEI L OMHIGRAR BT I 2 HsR K LBLRMAT] [ 2D\ T
JER A Bsm (RRERY) , RS (BREBRT)

09:00-09:30

M V% (WEE IR S ERERE HUEMFZERT HUs i E 5 R

A6HfEE T OIEETEAFFEIZ DN T

09:30-10:00

VAR AT e =aT A, FTvAa s IAA) (BT R

WEN KPR ¥ —F, vV TRSET T I —WESGS AR TR )

L7 R BRI 35 1T B GPSELRNIZ DT

10:00-10:30

FokefdiE] (JE AW E BRI B = o & —HE A )

H AP L OVEIIEIC 31T D G6PSE L TNSARIZ & A HigE A TR EEE AR NT
10:30-10:45 A&

10:45-11:15

WIS (FHAZEMEBR B TR X v o a A BB ST
2 —h5EE)

ALOS PALSARIC X % iR K ILITEBEE AL & ALOSDEHIZ-DW T

11:15-11:45

I S (RETR R FEFTHE K LA FEET 58 — AR )

A RO IO K (LTEBENA L 5 HES B O R & & OFHn
11:45-12:15

RlRFRCER  (AEHERE AR S P SUH S B 28 P s H 205 = AY)
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JER - FNERL (biEE RKF)
15:15-15:35
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e N
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Hifz)
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