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&% 1774 200545/ H ASHr Bk 4778 By B (Japan Geoscience Union, JpGU){F20104F #2725
—JEIpGUERIE ST G 1% » H FBUFETT 2R - RRPIEER IR 2S5 - B
5 TS A BRI s 2 bHFEER B 2 B - Rl R S B 2 S0/ » H A BR Y EE
BE A SR 2 5 B Bk P R BE (American: Geoscience Union, AGU)ZRIE —E R &
s ek T WIS [ K22 BT 122 (Space and Planetary Science) | - [ A @ ELK B flHE
(Atmosphere and Hydrospheric Science) | ~ [ A g BkF}EE(Human Geoscience) | ~ T[E FEHIEK
22 (Solid Earth Science)| ~ =Wt EKF}E2 (Biogeoscience) | ~ [# 5 B /& (Education and
Outreach) | i1 454 2 PHEERI B S 2 R (Multidisciplinary and Interdisciplinary) | &5t A48 15
 BRAIERL -

FESE PEWSHERY - BREAN AR E NS T #E - SEfTRIED
HE T T AEMBRF} 2 (Human Geoscience) | B [ K 2% B 17 2 £} 2 (Space and Planetary
Science) ) Wi Ry AT E SISO AV EERE E R o AF T AJEHERTLEE(Human Geoscience) | 43k
» X447 T HiEE (Geography) ~ H3i (Geomorphology) ~ T #23/&E (Engineering Geology) ~ /[
F& 22 (Sedimentology) ~ H 7A % 2 (Natural Disaster) ~ $¢ 2 [f5,4 (Disaster Prevention) ~ &J&
(Resources)EAgEF (Energy) 5 F /H » 1F [ K Z=Bi{T £ (Space and Planetary Science) | 347
» QIR 5y 7 KT &= (Geodesy) ~ HiEEEZ (Seismology) ~ Hihi;22(Geomagnetism) ~ HER A
EFLE8 (Science of Earth's Interior) ~ i EREA{ T £ i &#E) S22 (Earth and Planetary Tectonic
Dynamics) ~ #'& (Geology) ~ ZEVUZRAf47 (Quaternary Research) ~ = E2 Bl 17£2 (Lithology
and mineralogy) ~ X (1122 (Volcanology)Eid i Bk 122 (Geochemistry) -
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Union
Public

Space and
Planetary
Sciences

Atmospheric
and
Hydrospheric
Sciences

Human

(Geosciences

Solid Earth

Sciences

Biogeosciences

General
(Education and
Qutreach)

Multidisciplinary
and
Interdisciplinary

Planetary Science, Solar Terrestrial Physics, Space Physics, Space

Electromagnetism Exoplanetology... etc.

Atmospheric Science, Meteorology, Atmospheric Environment, Ocean
Sciences, Hydrology, Limnology, Ground Water Hydrology, Cryospheric

Sciences, Geoenvironmental Science, Climate Change Research...etc.

Geography, Geomorphology, Engineering Geology, Sedimentology,
Natural Disaster, Disaster Prevention, Resources, Energy...etc.

Geodesy, Seismology, Geomagnetism, Science of the Earth's Interior,
Earth and Planetary Tectonics Dynamics, Geology, Quaternary Research,

Lithology and Mineralogy, Volcanology, Geochemistry...etc.

Biogeosciences, Space Biology, Origin of Life, Geosphere-Biosphere

Interactions, Palasontology, Paleoecolagy...etc.

Earth Science Education, School Education, Relation to the society...etc.

Session that can't be categorized into one session, Joint Symposium with

other scientific societies...efc.




= REEHETEEE

IpGU-AGUI & - & YA B 75 L REE 5% (Keynote speech) ~ “F&FF 515 JE (Lunchtime
special lecture) ~ 7E#%F = (Award ceremony) ~ EEES] 365 (Seminar & workshops) - HEE5s
% (Joint meeting special photo contest) ~ NASA 1R i B 2 4% &2 7~ (NASA hyperwall
presentations) ~ £:fE pE Y/ NS S (Exhibitor's short seminar) ~ 37 I PEZSFR BB 285
% T EEE(Keynote speech) ZZHENSE — HAVERIZGH21H) » B H ZSIEMFR2FR » 3%
=457 Prof. Lucy Jones Efl Prof. Takaaki Kajita > 5£4[1[E[1 » JEESEE HaFU153 -

Prof. Lucy Jones Rs=fEiEREE » HEFEEMERZNIT - CHRMFTE R
Bl b By - & BB E I E A AT(US Geological Survey, USG)&1ESN » IR
e N EE TR e kb 22 B2 B By == (Seismological Laboratory of Caltech)fys/fi g2 -

Prof. Lucy Jones AYEEERE H & 2140 nySEFE 018 )7 © MRl B Bt & 1 5 i
(Disaster Resilience in the 21% Century: Improving the communication between science and
society) ] - s DL H AILLUASRE S [0y a0 SE = RBas - Bl K& R B Y2140
f M H DRI Ry BEERE - HE tHRARY K FEDTEBUR - HEaE IR o st HA TRy
RIRKFE  FEHEM AN KL ARSI T BRI #E SCEAEE (disaster scenario)
F i 05 FUERAE & R A o S E TR E R IR RS AE st BRRLEE (Barth Science) ~ A%
(Engineering) &1t & T2 (Social Science)iy4efi L - HEIMZ HBORAVEREHEE » WIfE?2 -

Bl JpGU-AGUls & FEEESEE © () Prof. Lucy Jones Eid (b) Prof. Takaaki Kajita
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A DISASTER SCENARIO

VALUE OF SCE

. Ascenario tells a story

. A scenario avoids probabilities

. Emphasized consensus -
. Emphasized financial outcomes which directed
sttention away from awfulness of disaster

(b)

' s SEli(a)s$EAEE .
(a) S8 EAEE 7 A B (b) S8 EAE E s i AR (EE
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AM1 AM2 PN
[9:00 am - 10:30 am) [10:45 am - 12:15 pm)] [1:45 pm - 3:15 pm)]
P-P508 U-03 5-5814
[77] Lunar science and [ET] Geoscience and health [17] Earthquake predichon and
explerahon science forecast
P-CG24 5-IT23
[ET] Planetary Magneto-Ionosphere &Atmosphere [EE] Mantle structure and
dynamics
P-PS02
[EE] Small Bodies
A-CG46
[EE] Satellite Earth Environment Observation
P-EM14
[EE] Magnetosphere-lonesphere
B-PT04 M-I517 5-CG75
[ET] Evelution of [77] Marme meanganese deposits | [J7] Crustal fhuds and
Chemosynthetic Ecosvstem deformation
0-02 0-01

[77] Termmelogy m schoel education

[77] Survrval semmar for young

researchers
A-HW32
[EE] Watershed Sciences
M-IS07 M-GI31
[EE] Conservation of geosites [37] social media
and hentages
0-03 0-05

[17] Advances m Earth &

Planstary Science

[77] Presentations by lugh scheol
students

AAR03

[EE] Years of the haritme Contment (TMMC)

ACGH
[EE] Asian GEWEX

S-EMI8

[EE] Geo-, Paleo-. and Rode-magnetizm

S-hP44
[J7] Phvsics and Chemstry of
Mmerals

PM2

[3:30 pm - 5:00 pm)

EKeynote Speech
@ Comvention Hall




2 JpGU-AGU Joint Meeting 2017 R — Hiafe 22 (48)

A-0815 A-DS519
[EE] Ocean Mg Matters [ET] Ocean medellmg and
mtreductien of OMIP
A-0827 A-0514 A-DB26
[J7] Ocean Sciences m the Indian | [EE] Marme ecosvstem & [17] the brodrversity of ocean
Ocemn biogeochemical cycle ecosystems
A-AS0 ACG49
[EE] 3D Cloud and Radiative Transfer Modelmg [I7] Amrcraft observation for
Earth sciences
M-IS14 H-CG33 M-I514
[17] Geopark [J7] Design basis ground metion | [JT] Geopark
H-CG37 H-3C07
[I7] Actrve fanlt and disaster nuhigation [ET] Humsan environment and
dizaster risk
S-MP44 G-03
[77] Physics and Chenmstry of | [77] Outreach
Mmerals
5-TT61 S-TT39
[17] Frenter science on sohd [77] sersmmc monrtermg and
Earth with HPC Processmg system

S-IT22
[EE] Core-mantle coevelution m the Earth and planets

M-ZZ42

[77] Geoscience Studies

SIT21
[EE] Do phumes exist?

8-VC31 5-VC4e

ImOhshma eruption

[37] 30th anmversary of [37] Veleane Dhzaster hingahon

5-5517
[77] Fault Bheology and Earthquake Physics

A-OS13
[EE] Ocean Mmxmg Matters

G-01
[ET] Ocean Education m

tomerrow classrooms

(Poster cnly session)
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FE

Prof. Lucy Jones (California Institute of

Technology)

Disaster Resilience in the 21st Century:
Improving the communication between science

and society

Prof. Takaaki Kajita (Institute for Cosmic

Ray Research, The University of Tolyo)

Exploring the Universe with neutrinos,

gravitational waves and gamma rays
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BY| 4 2 AR B 792 fE2 8B (International Exhibition Hall and Hall 7) ZsNASA (F&#EE 22452

» s R B SO R WIE4 - HFINASA B ER A MR~ F R G R

N
S EIE - = A2 (The session for Junior High School students and High School
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75 NASA {5 R 24 a2 (L5 H 205 Ry f3)

May 20 (SAT) 15:30-18:30
15:30-15:40 Opening Comment
Steve Graham (Goddard Space Flight Center/NASA),
15:40-16:00 o
Tour of NASA's Data Visualization /Models
Tetsuya Kaku (ISAS/JAXA),
16:00-16:20 ) o
Japanese Lunar science missions: Kaguya and Uzume
L6:30-16:40 Greg Schmidt (Solar System Exploration Research Virtual Institute/NASA),
’ ’ SSERVI--The Moon and Beyond
break(20min)
Mitsuru Hikishima (ISAS/JAXA),
17:00-17:20 . o o
Arase (Exploration of energization and Radiation in Geospace: ERG)
17+30-17-40 Michael Freilich (Earth and Science Division Director/NASA),
’ ’ Looking Down on the Earth: Satellites, Sciences, and Societal Benefit
Elizabeth Tasker (ISAS/JAXA),
17:40-18:00
Hayabusa-2 and MMX
18:00-18:30 Informal Mixer

[E]5 Little River Research & Design /\ 5| <AV ) & B 2. (stream table)



TR SO R oy BRI TR T AR A RFBBIZILE R 2" Experimental study
on the seismic responses of dip slope using shaking table” - {x K& ZZHEHAFE Y5 H 23 H #E( T

s ORISR > A0E6 ~ 7 BINIRE A/ RERB TR fR DT SR R S R ATEBFT -

(b)
[E6 JpGU-AGUBt & S e OB TR © () BITRERTE N TSR AR R0
* (b)) RIREBIARZGREAIR

]‘Jvm\‘l)lﬂrk 'S AY h(flng block O}Ial\'sis "I(’I’hod’ Considered the seismic slope failure only at limiting conditions
_F _mgxcos@xtang _tand

Critical acceleration (a)
i 20 (FS—1)xsin@ (neglecting the inertia force effects)
g

a, (FS—-1)xsmé

—- = ﬁ (considering the inertia force effects)
g tangxtanf+

Static state Downslope sliding

Methodology — 1D Shaking table test

Conditions of simulated earthquake waveform -sine wave

1 2 3 4 5 6 7 8 9 10
Frequency (Hz)| 1 2 2 4 11 8 10 1 11 s

Amp. (cm) ] 2 4 1 0.050 | 0.153 | 0.098 | 0.081 | 0.098 | 0.25

Acc. (2) 024 | 032 | 064 | 064 | 024 | 0.40 | 040 | 0.40 | 0.4

Dip slope model Artificial rock ball

Layers and slope angle of the dip slope model

(@
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Experimental results

- - o O e - - O e
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= R| o =04 315 EU-— ErEy = |
| n ®
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04l . 0.0 "‘EI o__ ""u__"_ o C YT
| [ B < T Qe
L i = nigy  LITHZ o f= e
0 - . L el P NP P P P P I P A ) NP I PN PRI NP PO N B
b1 2 343 6 T8 0011215 D Dl 02 D3 &4 05 @6 07 OE 09 | 001 B o0E B4 05 06 07 &F 08 1
Frequency(H.) Topuat Aceleratiomip ) It Avceeleration(p)

Peak acceleration Amplification of model under various Influences of (a) layers and (b) slope angle of the dip slope model on the critical acceleration (a,)
maodel layers and frequency of simmlated earthquake

ARRRE - | KEEER| |-

AR | ARARRA |~ =

N e e e e e

Rhnnn N (R

ARRERE | o (KEKERER T,

ARRRR |0 AERERR - »
=5 0=25"

Sliding surface of the dip slope models
2 R e T ——— Conclusion
I = ! ! mammas| v The dip slope models were composed by stacks of
layer structures made of artificial rock materials,
and its seismic responses illustrated that the
maximum peak acceleration occurred — when
frequency is 11 (Hz).
+  The cntical acceleration (a_) increase when the rise
4ot of imput PGA. With the increasing of model layer
b M ° a. and slope angle, the a_ decrease.
I ' +  The shiding surface of models were various with the
slope angle , frequency and PGA of input sine
i 1 1 i 1 1 i 1 i [ 1 i E Wmm&nﬂ
o 5 1 15 i} 25 E1] 3 M 45 s * The critical acceleration (a) were lower than the
Slope angle(degree) theoretical values obtained by Newmark's sliding

Critical acceleration under various slope angle block analysis

(b)
E7 BRI RE+ REGEZEZBFZIEZEFR 2" Experimental study on the seismic responses of
dip slope using shaking table”

LR o

Lo ato-B 2 Reblal oy ] Sy e ]

Critieal aceeleration, ag (gl

B -
07 f= e * o e
-4
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BEAN - HEREEIRAYBH S — B R ERRIEE - HE BB A A ) B SR E R L HYERE - A
WS AR BRI 4% < BRI ECR ek T =R AR IR e — R R B R EAINSE
(1) FICKREREGIREREAITREE RN a A e A R AR B S R RO T R
FHEWZE (EAREEREE A - 2017) - 40fE9 » HEREUA [F] & 7K B E B bR 2 H A BREETE
e 7 s AG R D 500 ~ 55082600°C Z bR T » 4KIRkER 1% B ERAG < FLIR A BLPIRZ 87 IR
 FEDRSTE A TEAN FERYE K ~ TR SRR R T B A BBV 5 R T ARG 98
T3t EL £ %t (Enhanced Geothermal System, EGS)Fffz fF5 Y JJEE FE - Kitamura®: A
(2017)ER K B {Ci 5 (Oshima  granite) PRaT HAE = BB IP AR HY JIER R - SR i R 57
iIRRE(supercritical state) 2 Z4& fb={4-(hydrothermal contition) 2 A28 - 20iE 10 5 &
LLEFEE A (2017) DA 2408 2 1 FHA G e o 70 Al A D& 350°C (58P S T b ) E1450°C (¥
PEEERTAGREE) T ERE T R BR B TE1E » A0lE(LL
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() EEREREGHENFEREFRARICR S BRI T 22BN E
T > A0ELL - EERTRHAYEBA (R (£ 20 MPa B 40 MPa > fLFREET]Fs 1.5 MPa
» PREUEEEFLIS MR SR B AT LA e e B A 1B AR T2 R -

l9 E A R AR BRI SRR T ZBERET R (EARERFEA > 2017)

[E10 FordeE MBI ERHE » RPN BERSLIRAE Z BURIRIE T Z B3R (Kitamura
FE A 0 2017)
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E11 &3 RO R A - e PR b;‘fE%{fF—FZ%%K%&'-ZE’\J;‘%%’?%T
(EEEZFEA > 2017)

E12 =gkt N 2 a2 BN RIR N CREFAZEA > 2017)
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TE CIBH R S BV R AR B0 7y » S T 3 i I B 0k} R 3 2247t (Seismic monitoring and
processing system) ; &A% 41 > H AR ST B S8 f 15 (Japan Agency for Marine-Earth Science
and Technology, JAMSTEC)j* H A5 E 1 150{EBUHIRE (K€LY 1,500m) » (AR
PO RS T BRI KBRS - W] [ERR T E BUEREEUH - DUt H A SR A R E
BRI 2 TR - A1E13(a)(b) o B H IR E R 2R e TR 2 3% =% 1 I FIMEMS (i
)RR R EsP-alertE T HYREHIAESE - HIF P-alertge B 1T = S HYEE /o AhlE - ¥
R ETHE A E EEAVER - A& 13(c)(d) -

FE B S 2 (Strong ground motion and disaster) | sEF2H > Hikimaff&s T 20164EHE
RS0 SAYRH AR R EL B 2011 4 311RHEAIRAA - 20[E 14(2) 5 Kenta A#RE T 2016
M E R SHYREAH B B A B FHAGIHST » 200E 14b) 5 Ryosuke®E A $t H ATEE J7HY
Beppu-Haneyamalédr /& 7 12 tH BN AR ZLBAZ A E AT BLER] - 20[E 14(c)(d) - ¥ FoT
H PR Ay E 315 2 (Kinematic model) £ #Z 12 fE A7 1B LA TR BhREMHZ(Dynamic
modeDTE R FRHLIE T ISR - WFRIRBIREIE AR = E &t ~ HmiRiHESEH
R R BE o iR TR i [ S8R FE R RETRE 5 HEAh » Tl o L R EE S B 5 P R 5 52 B
FEEIR AR SIS BB E TR B o MTaRE < BH5E - A& 14(e)(D) -
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BA AR (Snet)  xenTaccoMBatRARE BAE N R (Snet)

| (Bt i g e AR SOnUAORRTE . BECInREORERY wEr— 0
- — N BEUORNEREARCEE
. IBOulﬂl nlﬂtll*ﬁh l. 8 r—IN W HLF—SE T RLMYEDBRES

. MMAEE RS 0mDRBRS —T N THRELRU. VT NEAL

MEMS Acceleration Sensors S
7&&5&&”M£E&E§Iwﬁ!

ERA200680 K CoITmREHEER

The Palert acceleration sensor

Low-cost
Easy to install

Dynamic range : 16 bit
Sampling rate: 100 Hz
Sensitivity : + 29
M RERE
| <001z - 200 Hz (s34 1)

+
Ukathey. . ;
-5 B ; !5! Ia 0.01 Hz - 250 Hz RRETH |
3 RN B8 017 e, KR B 0R

E13 jA T b AR B HIE Rl R FH 2478 (Seismic monitoring and processing system) | sBfEH : (a)(b)H
AR TR RS JAMSTEC) it H A S B 2 th 7= VR U HI A AR BR A 9T ~ (C)?jiﬂqj
%%\%EB%L%“B’Z%?E%T*U%MEMS(W’I‘&E';_E)W E e P-alert B ILAYE HIAE4S
A T S AR AAE - BN KR E A HE IErEER) - (d)L/Lfﬁ'Ej‘%i/}/F%(laser
interferometer)#E 7T E S8 HY 2= {7 (broadband seismometer) Y% IERFFE
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RO %ATHE

131.3° 131.4°
pE——

Fault plane and slip distribution of 2016's and 2011's events

1315

Altitude [m]

HEERERICTLAMETEZERAL TS ERLE
DJ—ADLLE (L hOAF) EXESEHETE

(b)

Dynamic source model

08 Mk o by CoRAPET Depth dependence of absolute stress level
Principal stresses S ‘ o = St = Noral ke Difficult to determine with observations
7; e U ki‘ Fault geometry O Stress ratio
/ R=(0,-0,)/(0,-05)"1
* R'=g0,/0,

o

« Indirectly determine

-»0,=Litho stat.-Hydro stat.
=16.7z [MPa/km]

* pg=0.2and R'=

w

Numerical method: Spatio~temporal BIEM + FDPM

« Merits of Boundary Integral Equation Method (BIEM)

+ High accuracy due to semi-analytic formulation 0 150 -~

« Easiness of unstructured meshing over for nonplanar faults Stress (MPa) -Stress drop ~ 5MPa
* Demerits

* Large computational costs (CPU and memory)
* Fast Domain Partitioning Method (Ando. 2016, GJI)

+ BIEM: O[N) > FOP BIEM: O(N?)

Depth h (km)
|
3

|
8

INTRODUCTION -
METHODOLOGY o s e

.‘mwwnm Motion Variability, Bull Seism. Soc. Am., 106(6).

)=G+CM+GM +Cln( R+ ™) o, Sigma or Standard Deviation r
+c,.(mq!r,..)+qr'.+¢;l'.0;:: Ly g i [1: L

Lo
Predictive ground mation
Different sigma results in different
hazard level. fizz.-,_ ». §22"a.,
(Bommer and Abrahamson, 2006)

Remaining unexplained
intra-event residual

l LR TR 9

intra-event Sigma

L ,z»,“}
= 5 -

fE14 A T saih e € == (Strong ground motion and disaster) | FF2H : () HikimadEst T 20164854
EHUEO 3NV B E e H L 2011 4 311TARHIEERVRA ¢ (b) KentaSE AFEE T 20164
EHBEIINEEANMEZ AL E 5T+ (©)(dRyosuke FF A &1 ¥ H A PG 7 HY
Beppu-Haneyamald & 12 i BN REH ALERZ VIS EE AT B 5 (e)(DFE 9 R E st &

FERT R E R ST E AR 2 B R v B MraReE 2 B 4E
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R SE I ER YRR BA (AGU) B S — [E I & 58 A ST R M 2 e h Bt
dio N2 EERE MR LE > ErE (e ERPERAEMSOREEF - 1 B HAR S
BN AR ET L S HERVEH > RIRE S 3R SKE FEIRE - Ry 3t
[EIRAVIAYERRE » NS A BB & HY SR - WL AEER - HhAh - ESEARFEEE
» ottt MRS

(1) AXWETGSIAEETE 8,148 N - S#RAEm REETH 5562 fF > 2H &R
A~ REAEEGE T - BITAEERT 2223 A RBESIIAEHT 33% » HEFREHEAHERS
KARMHARRE 2 -

(2) W& LR WIS BCE A FIRER g B H S RV & % - EHE
fir BfR BLEA S E R B R E IR SR 2 TR - R - BL BRIV CR NS » FiilfisE T
APPEREG B & 3 S0 2 TN WS & PTIR AV P A S i 22 o] B APPHIG &5 5 Bl el 3

» HE LA an A SR m] F Ry BRIBIR AR R R BT & 2 i

W

N\~ EER
JpGU-AGU Joint Meeting 20178 & & K& i f2 I — 4 -

€~ BEH
AR Rt 28 JpGU-AGU Joint Meeting 20174 & VKB HBY - FEILARRELHS -
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