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BIRIRET LD OER T 2EMBMBIRDE 5T RIENOHE

Dynamic simulations of coseismic slickenlines on non-planar and
rough faults

*EAEE. £F EE'. Kearse Jesse®
*Takumi Aoki', Yoshihiro Kaneko', Jesse Kearse?

1. WERKRZE, 2. Victoria University of Wellington
1. Kyoto University, 2. Victoria University of Wellington

MEOBENDIHERETZ2ERD 1 DTHHMEOHREHE AR E, HHEICH L TRDOZ I EITEERE
BTHD, BF. BEOHETCERAUINAZRKREBEMATEITE COBMBIBEET ILICK > T, HERICHKE
EEICERHEFINDFMROEHERIBEE AR E DBOEBZRMENREI (Kearse et al.,, 2019; Kearse and
Kaneko, 2020) . HWEMBRRN SIHIEGRE A EHETZ 2NN IRRIN, — A CEMLKER CC
FEINFFKRICIE, COBRRMEEZHOMMDAFERZICA>TVWEREDHEHREINTWVWS, TOLDAZHA
WAZICHR>TWVWARRRERAT 2720, AR TIIMRMEICHRES 2 B EMATMRERF OMET
TINERAVWTHEREDY I 2L —2aviaiTok, ZORR. FTEAMBOHRSE & RS OMMERDREDL
Bonhi, CThIZMBICERES5 A2 2 THEBELEDOMBISANEL., HICEFDHREXRDDELIZE ST
VEZDEMIMEONIEEZIONDG, TLEAARTIE., FICHHBEAMNEI EEHITEMTEZEORETIL
TIEHMREE THEREZDERIAFOND K DRI A—SEHEIES, MRMETEHOBZ A2HICT ST
EDEELWZ EEDD 2T, AFRDERIS., BRELBH R ZF OMS TORIBOERICITHEOFE S
ZRTIVLENHY ., FIROBHAI SWIREEAALHET 2BICITBER R B TORREAVS
RETHDEEZOLND,
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Estimation of characteristics of the epicenter of double-couple
earthquake and Non-double-couple earthquake in the focal area of
the 2000 Western Tottori earthquake

REORE. WA IS SRR 8BRS, EH . Nk B A
*Takumi MOTOKOSHI', Satoshi Matsumoto?, Yoshihisa lio®, Shin'ichi Sakai*, Aitaro Kato”

1. AMKRBRZRIEZR HIKRENZER, 2. ANKZAFREZHREMNBHEMUENHRREY 5 — 3. RERFE
BEEIRFURR. 4. RERKFEHMERAR

1. Department of Earth and Planetary Sciences, Graduate School of Science, Kyushu University, 2. Institute of
Seismology and Volcanology, Faculty of Science, Kyushu University, 3. Disaster Prevention Research Institute, Kyoto
University, 4. Earthquake Research Institute , the University of Tokyo

BEOMEBES (¥ 7)Lhy TILEME : DCHE) TIEBATEAVWEARIES TILAy FILE (NDC) it
EEMR, NDCHIEIEZ, IhETEICAKLMMIECEME TRESNTHE Y., NDCRO L. BTEDIIEDEM
IVHRERDEREREERTEDELTEALNT WS, NDCHMEDHEIZ. MEESHD 7O R PHEDRE
MEZIEETZ-DICEETHY ., HRBRDISNPHEEICEAT2HLWEREZB2HEEZREHETZEEZILN
%,

2000 FICHRE L-BNEARMEERIE TIEKR2 MRS INTE Y. ZOHigTIE2017E3AH1 520185
AR EFTI000m DMEE A#RE T AP ThNA (0.1 EER) . Hayashida et al. (2020) (£0.15% =
HEESAEOES & EEER R TH IHi-netEB AR DEHEAWVWTPEDER EBMEEHANY . ERRE
HiTol, REMBEAMET 3 EHEY XIILEHHEICDCTIX EFKGBATERAWVEESmLH Y., REHE
FHEZTNDCHENBFR I N/ Z &N RSI N, FAFIE. PRORARY MLH S5NDCHIE & DCHE D4FE
BRI B2 & T, NDCHIEANDIEREZREDZH I BN ET 3,

AR TIE., NDCHIEEDCHEICDWT, BRI & ICPRIERBEDANRY MLERD, Thibs
A= BDARY NIV TEBIET B ET. BEARDARY MLORE#HERK, £/, SRR TP, T
HEELBARAEERL. AR MLOELEELI D, BAIREROBIEI—SRK/ /41 XDARY NLEH 2
D EERBDEREBINZ VAR EZERL =,

RMTOFER. DCHEENDCHETERARY MUICKEAEWIRSN AL >/, TDI A, HEICE-T
/A ZXDBKREL, BEVWEFEBEBTARI MLOBEBAEERICRZ2ZENTERN >, ZDRD, EETS
DCH#E ENDCHIEICDWT, ZEBHEDPRANRY ML EZDLEOEHE R, BARICENRDOMEE AR
I NMLOBRIERONAD 57, SEIFDVEROMEBICDOWVWTERARY NLOB#MARRELI-H. S1%IFL
W< DMMEEDCHIE - NDCHEDHEAEHEDERARY MILOFHZEND S Z & T, NDCHEDHRE
B\REEZERL TV,
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FRNKERBRERICE > TERSINAMNEZEOEET— XV
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Estimation of seismic moment and corner frequency of acoustic
emissions induced by hydraulic fracturing in laboratory

EH . S B AR, WA, BP 2. )IF RS AEE. BLUE-" 85
AR

*Makoto NAOI', Keiichi IMAKITA', Youqing CHEN', Kazune YAMAMOTO', Rui TANAKA', Hironori
KAWAKATA?, Tsuyoshi ISHIDA', Eiichi FUKUYAMA', Yutaro ARIMA®

1. REKEE, 2. UMEERZE, 3. MIUTEBIEAGRRAATR - @BIIMEFERE
1. Kyoto Univ., 2. Ritsumeikan Univ., 3. JOGMEC

EEHZF%=HBVWZAE (Acoustic Emission) i, BMcmiREDERERHI SH+mBREDRGEHAICE W
THIRBARDOERICAVLNS. HI00KkHzZU ELOBRETEVWEENMEOLNZDT, HEETIIRMTER
WUNRBEIRZRE TZ 28, TORBHISFHIIERTHY, M ORBRBOFEEZRE(ZITZDT, KK
EPARY M ERWTEHEMABITZTO ZEBETERV. fIZE, B0t oMy aEsRED
BEWIL > TZORENMEESIBELLLT 20T, REXAVEERTICIEZTNTIhOE Y Y ORELM - #HIiE
PURETHZL, MHRENTHATH27-ORHMEZRNSWIBORIRERODZIEERETHSD. AFRT
&, 1) AEEVHoisaEtsmE#HE, 2) RRICAWVWSRBAEICS 2RSS AL —Y— - Ry T
S—REEHEZRAWVWCHEM, 3) ERBIC2EVYOENBEZZREBEARICLK > TIME §22&TINhS
DREBERRL, BERKEBRRERTEONIAEOMEE—X Y MMo%MT % & & H12, Multiple
Empirical Green functioni® (MEGF;% ; Hough et al. 1999) IC& > TZD O —F—REKEfcA A L 7.

fRNTICIX, Tanakaetal. (2021; GJI) AEELZILAOREEZETLES A VWEKR &, Naoietal. (2020;
Gll) BERELEKEEA—II - 74— REEZAVWEZRRTHEONIAET 9 ZH W, 28

I%, 65x65x130 MmO EAEFIRICER LI-EEFE*AVWTEREL, HEAFRFABIC 5 MPaD—EE R % 0
ATIREET, HERPREBICEALAHBRILICHAEZEATEZIETERRELEZ. AET—4 1%, HEFREICE
B L7-24BDAEE VY (HIRBIAEL VH8E, V7Y THABSREAEL Y H16/E) IC&>T, 10 MHz
sampling, 14bitDEFEMHINERKICK > TEIG L=, BohEREK T —9 05, BFIVHL, EREEIR

B, BFREETO>TCAEAYOTEERL, INSEDARY MIHLT, MokfcDHEEEEREL 7-.

8% DAEDPRARY MLIZKL, 1) -3) OFEBEMELLEUNIARY MUIC, BRARI ML A
74974V LTMo, Mw (E—XY b -5 =Fa—NK) #fLiZE T3, -9.2H15-6.80DMwiF
7=. MoMDFHHICHEICAR BT/ N9 — VR EBDBIEIEL, Naoietal. (2020; GJI) , Tanaka et al. (2021;
G, BEVHOHENBEE YA - HEL/ALTROLE—XAV N - FTUVILEBERWT
To7. INLDOETHETIE, 1 —JIL7+—REETRHIFZIFTRTOAELFEAORTHE L, REERHE
HODRERERTIE, B - O - FAARASTUERABANZZALDAENEL I &b >TWS,

RIS, AEE VY OREHBEPEEDORERHROET ) VIV REOHEA BB TAMEGREEAWVWTE4 D
ARy hDfcEHELE TS, 100-1000 kHzDOEHDEEB /=, BEBEIMIEWNZ &P, AEOERXH=
AL - BEOEBZECICERT /34 PADNERDI D B0, BREOBRICIENMVETH S, Bo5h
AEICH LT, 1) HAMBBEICHL TRYIELBESNTULWRIGHETE—ER &AM Mo-fcRa R %
DARYMHPEBRANZZALICEOTEHLE, 2) HICHORIPEBTE2EDIC/LT, LERT—Y Y
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JANLFRINZ LY BBARKNIDEHBT 24XV ISR LE, WD ERIELONEL. 2) 5
i, BRICEITZ28VERRAEEDHFED, ROLMORELBRERNADEBICEST 2 ENRERSH
%.

4

AFRIFIMIIITECEARBRRAAR - £BILMEREE JOGMEC) 8 &L U, BFE (16H04614), WREKZE
HERRIREMEOEBICL Y IThhE L.
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Radiated energy and source complexity of small earthquakes
estimated from a large source time function data base in Japan

*HH EE . 5 Eig
*Keisuke YOSHIDA', Hiroo Kanamori?

1.RIEXRE HE - BEXFHIMARANLE S— 2.0V 74 =TIRKE
1. Tohoku University, 2. California Institute of Technology

Although the corner frequency is widely used in earthquake source studies, its relation to physical source
parameters is often ambiguous. Specifically, the source corner frequency or source duration does not
explicitly include information about the complexity of the source process. The radiated energy is a more
direct physical quantity for studying the dynamic characteristics of earthquake rupture. In Japan,
high-quality seismic waveform records are available from the dense national seismic networks, which
allow the determination of detailed source time functions even for small earthquakes (Mw > 3.3) (Yoshida,
2019). We systematically examined the radiated energy of small earthquakes in Japan using the abundant
source time function data.

We estimated the radiated energy of earthquakes for which the moment tensor is listed in the F-net
moment tensor catalog from 2004 to 2019 (Mw3.3-5.5). The waveform data were derived from the
stations of national universities, JIMA, NIED Hi-net, F-net, and V-net. We applied the deconvolution
algorithm developed by Ligorria and Ammon (1999) that employs the method of Kikuchi and Kanamori
(1982) to SH waves and estimated the apparent source time functions (ASTFs). We used the waveforms of
smaller earthquakes that occurred close to the target earthquake (< 3 km) with magnitude differences
from 1 to 2 as the empirical Green’ s functions (eGFs). We first applied a low-pass filter to the raw
velocity waveforms, with a cut-off frequency increasing with MO'”3 of the target earthquake.

For approximately 1300 earthquakes (Mw3.3-5.5), we derived ASTFs at more than ten stations. Many
earthquakes show a coherent azimuthal dependence of AMRFs. Some earthquakes are characterized by
distinct multiple pulses (Fig. 1), indicating complex ruptures of multiple patches. Then, we estimated the
radiated energy E, from each AMRF using the method of Vassiliou & Kanamori (1982). We also measured
the source duration T and computed the radiated energy enhancement factor (REEF; Ye et al., 2018). As
representative values of E;, source duration T, and REEF for each earthquake, we used the median of the
results estimated from the different AMRFs.

The estimated values of E; are generally proportional to M, with a typical ratio E;/ M, of about 3.6x1 07°.
The duration cubed, T°, tends to be proportional to M,, with a typical value of MO/T3 about 3.9x10'° (in SI
unit). This corresponds to a stress parameter of 2.0 MPa in Brune’ s (1970) model. REEF is typically “3
but tends to be larger for multiple shocks. We do not see significant spatial variations of E./M,, MO/78 and
REEF, or any clear dependence of these parameters on depth, focal mechanism, and seismicity type.

The scaled energy E; M, =3.6x107 obtained in this study for small earthquakes (Mw<5.5) is comparable
to the estimates for larger earthquakes (e.g., Kanamori et al., 2020) in Japan. E;/ M, in our dataset does
not significantly vary with the earthquake size, as suggested by Ide et al. (2001). The typical values of T/M
01/3 and REEF in our data set tend to be smaller than those of larger global earthquakes (Duputel et al.,
2013; Ye et al., 2018). At face value, this suggests that small earthquakes have simpler source processes

than large ones. However, this trend may be affected to some extent by our low-pass filter with a relatively

© BxEZS - S08-21 -
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low cut-off frequency.

Although the median values of E./M, and MO/T3 are fairly constant with M, (or Mw), the individual values
do vary over an approximately 1.5 order of magnitude. E./ M, in our dataset generally increases with M,/ T
3 with an approximate slope of 0.5 on the log-log plot. This suggests that MO/T3 or stress parameter can be
used to approximately estimate the scaled energy. However, the proportionality relationship does not
hold for complicated ruptures (high REEF events). The variation of REEF ranging from 1 to 40 obtained in
this study suggests that considerable rupture complexity is involved in small earthquakes too.

© BxEZS - S08-21 -
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2006042122432589 (Mw3.670) / 2006041810162333 (M2.3)

Er/MO= 3.11e-05, REEF= 6.78e+00, Td= 2.90e-01s (median)
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PREIMEZENESICRN S MERY & 245 AT ORRBEKRENE

Source-parameter dependencies appeared in earthquake pre-P
elasto-gravity signals and the difference from seismic waves

“IA BAER. 2 st

*Kantaro Kawai', Nobuki Kame'

1. REARZMEFRAR
1. ERI, UNIVERSITY OF TOKYO

MEDEMNKIEIIMMERLDICEEFTPE 28I TR L. FAMERIIEADEELH 2 HWVWANSIEET

%, MBRIEIPRIERICBENRENTHEEIZRIT, DL RPRITENESIE. BEFRICBEWTE
HOAMEDT—IHICKRESNTEL, LH L. REIZBERDICRESI N/ 4 XDFWKERDEFAE
hTTHh o1,

AF (2020, ZA156320) 1. Hi-netZKEMEE ST (tiltmete) 7 L 4 T — F BTN 5201 TED Mw 9.1 Fibidith
EICBITPREENGESOKERDEZ=HOHTHRE Lz, %, LEBEHESOESEERS EHAEHE
BEDERHERVWTERIASA—IDI )y RY—F 4T/ 25, HBOEMNA §%511.5-15.3°, Mw
8.75-8.92 ICHIMT B T & ICHII L7, KB HRIREIDERMERICEWTHEROMEIZ. § NI CERD
EOHEBICH L THEE—X Y MEM,ETBE M, sin(28) ISEBBICHEIL. § & MwiZZhTNMITIC
RETERVWETHB I ENRINSB(Kanamori and Given, 1981), AN OHRIZHERXD B BHIRIIER T
SN TUVWRVWPKRESDERMEKREEERLTWS, TITAMETIE., ZOFLICEWEINAES
HMHZIEM T2 2BE LT BmEEANEtEI - N AW REERRZT o7,

HUEEBRICIX Zhang et al. (2020)& Wangetal. (2017)IC& > TSI hAEtEI— R
QSSPPEGS_potential_Code # A\ /=, ZOFHEI— Nk, ®ERORAHMERFAKRGTEER LCEEENE
LREAOARXEAVCIRENRMIREEICH T P EIIENEESDOREAMEAREICT 5, INETICRE
SNTELHERERARY, —tIOELHEE LTWAWT EREEBTHY ., FERENLRRHCERHED
B EFHIENTE S, TITHE. 20115E Mw 9.1 RALHME DIER A % RIEMICEL S /- EEPKREIE
NESERZEM L. RIBOEMAKEEZANL, KRERZKREL. Mw=9.1 ICEEL. §=10°15,
20°,25°,30° &b S, BUSEMAE LT, MEINEE (F/df)u. ENHDOELL SgDEFNRETRDMK
PEERL. INSEAVWTEHRINSPEIIENESE2KD, T T, MEEEVH—DOHIs FENZE
ZDEDTIRARL, HWEINEEDOHEE ST s= (°/dP)u- SgERBTEICEENVETH S,

R, (FP/df)u & §g DKERDIEIEIC sin(28) DIkTFHE TS A, ESHA s=(*/df)u- Sgicid
sin(258) LIEERZENAKREMENH SN, FEROBERY IC (d°/df)u & Sgld M, sin(25) TRIRRE
SN, TNODEAEEDEHLWVMERAKREENIRNZERER S, —H. BEEFERY (P/dPu s §
g DEBERDDIRIBIFILIC, sin(28) DIKFERETRSBA >, BT, s=(P/df)u- Sgld sin(25) DIRIFME
HERIERER T2, COPKBIENES sD SIKEMIFZKERD & EBEKSD & ICKF(2020) DT —4 2
R EFAMNVTHS, LHL., BERROBERSOERIIBELTH ST, 5%, MIKBHIRBIOERE
DEEME DRFADIVETH 2,
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w PETIV, E— XY MD3EA, b & UGRAIA 7z I RERM EIRIFREREK

Stochastic source time functions satisfying the w >-model, the cube
law, and the GR law

*LEF HpR
*Shiro HIRANO'

1. IR RPE T Y

1. College of Sci. & Eng., Ritsumeikan Univ.

ERFFEREE(STF) I, HEROMBELDEY REL M2 ZHRS LERFRITHS. < OERBRES ~
N= 3 VDERNT—IR—RICEBINER, STRICOVWTLUTORBRAMNAS M IR TWS:
#2BRRAIT) STF ILER T, BROBHEREEZFS, £ FIEAHN DHIE.

RERAI2) STF 2B D L2 E— X~ MRS, BRIRRIIA D S5 DFXBERERE D3F|ICLEAI L THRE.

#ZBRAU3) STF D Fourier IRIERA RV MLiF w2EFILTRGEMEI N S.

RERAG) RIEMARE—X ¥ NDOHIRSEE IE Gutenberg-Richter RIICHED .

BRERRATICOWVWTIE, T<RAEEI/ILE N, STF OSE L EIE, 2E|FBIETH D Z EDDH > TWS [Yint 2021
SRL]. ZDEME & HIADEEIL, ERBROETIHIEREMTHY DD, HEREDEHRILELERIN

5Z&ERBLTWS. 2, B20FEFICEVWTREDELOIREARE VWD DIFTIIAL, ZL0EEZH%

IRFRINTHDZEHLALHLTHD. BERAUE LV3ICOVWTIE, B OS5I, INS%5RBAT 2RARE
BETILMRIESNTE . LA LEHEMNABRET I A ERIDRDEBILABZICBRTE AW, — A THER
BB 7 EDEINZERETIVIE, NI A SR EEHERABTONAICHLHY, T— 9 = BRBEICHIAT 2 ICIEFH
RTHZBDEDD, < HOBEMART IO—F o &7/, REAFHVERICET2HEEL’HS. BICRRAN4IBEE
ZA5E, BROMEIZBIET 2 & LT, METNICRBRAU A HAITHERNT7 TO—FHAEMTHESEEZ LN
5.

WMEICE OO IMEAMEE AR T 2O DERBHUAEE LT, RO AR (SDE)ICL %2 EFTILEHLEE
AASNTEL.SDE &I, BOARKNIC/ A XBEBEMATELTZIEICEY, SVITLIEREBLIERETE

TIETB2EDTH 2. LRI EDIEIEY R LHEDRERR [Matthews+ BSSA 2002] % 2 O—#1E [Ide 2008
GRLI ICDWT, WINEREBAEZEHLAEDTHD. INSIFEEDOHMEARY KD STFAEFILET S E

DTV, HIEZICH T2 SDEDAMMEETER L TWS. L WERBOEKE LT, BIEORHICE TS
WrBE EDES AR ICEEREAE /4 XEZA L 7=FH) [Wu&Chen 2019 arXiv; Wu+ 2019 Chaos] h'% %
N, BB OSEEREEAZRLAEOTHY, MEORBREFEICOVWTIHEARINLTWS.

FITCARRICEWNTIE, HERFD STF %2 SDE ICETDWTEFIEL, BERAN-42BRTH I &R, 1272
L SDE OB 5 hARMIC, EREHOBERIIEZ, TORBARYT ML o' ICEHEST 2TV VEHTH 3.
Ko TIDDHEREHOBERINAZ T TIE, BEOHEICDOVWTORERAIER LTI EIETERWN, FIT, AR
JMILD 0 ICENEY 2RI A2DABEL, ZORIAAEDH STF THZ LRI 52 & T, BERAISAEHE
FTIENTES. INEFRBODERSDE LT, Bessel BI2EM(EN 2 SDE #E % %. Bessel BIREDRITNT IS
T, MNONRSAY BICERET NIEERFHBEERBEZFE D ENMBENICRINTWS O, BEBRAN &G/
LETHENRW. £/, RS A MATIIFRFBOHREENRNEDFETHEMUS N, > TRBRA4EERET 5.
BINRRANSICOVTIE, A ROHEESTEICK YRETHISHIZIND I ENBPELMIR . > T, 4D
DIRERBIIEZ LT, 2DD Bessel BIEDBAAESIC L > TEHATRBRETH 5. 1P, 2D D Bessel BIZ DRI
ITHERICE>TREZEDHEFNFTNICELRZ D, MEDPKELC ERDIGBEICERRABISAFE INARWN. 22T

© BxEZS - S08-23 -



S08-23 AAMES 22021 EEKEAS

WE DL A 2L AR (case A)ICHIFE L7384 & 108 R (case B)ICHIRR L 7= 852 & X, #EDIT D A STF IS
NEL B EDPh > 7=(Figure 1).

=&%&IC, 2D D Bessel BRROEAAED N OMEMEKRICDOWVWTERT 5. Aki&Richards DRITEEH 5,
STFIStfEm LDISHETEREDEEES &, TR T 2EERY OB CRHREEBOEAATED TR TE
3. fIEDRAOBETRED Bessel BIRZ & T 2 &, BIBLATES LBY LI NDORERIIE, BRREBY ENR
BYEBED20-50%FRETHBLOIWBYBLAEFMTHE I Db >/ BEICDWVWTIE, SRBEZDE
BRANEBATIZR WD, D7 & BB DB CIGENRIEMEAEDE D TId A <, BWHRE & EICERT 5 8EL
BREDT VT LRXANEHTE2EDTHDEFEINS.

a) 2.5 b) 2.5

Moment rate
Moment rate

0 = 1 | |
0 0.2 0.4 0.6 0.8 1
Time Time

Figure 1. The 1,000 computed convolutions of the two Bessel processes for (a) case A and (b)

case B. Time scale and total moment are normalized.
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TONZv OMEINSERERIMEZHET S
Extraction of Low-Frequency Earthquakes from Tectonic Tremor

*H
*Satoshi IDE'

1. REREREREERAER KR EREER
1. Department of Earth and Planetary Science, The University of Tokyo

FONZy OBBEBRBERME (LFE) &, EEEAO0—-EOSERK (1HZULE) RO DELBZRETH
Y, kA THRREINTWS, LFERHMEIOBREREEZ ONTWSA, REBKEHMEIOPRICE, #
REREAREBLFEAR D2 Z EMRBSIFEEEZ WV, FITCAMETIT—RBICHEIDH SAHLFE, D
FUBEIREMIHICE TBAM /L AHERL S DHMEISEAHMETIHLVWEEEERELL, &K

LFEIX, %< OEBIETCRBHICRET ZWEMES DA VLA ERBVWTESZESI N, \BLELLTRY v oL
WENRFE DENIRIBRAMEEARALET S ETHEIN S, ZORAEERIE. BHTZENLRDT, BEH
TILTYXbERENREEMAAALRBELFEZAVTIREKRNLET S, 9. COFE0ZHMEETR N
T—HIEA L THRIE L7, A TCLFEANIFE A ERBEINTOWARWHELNEENICER T 5, —fFlik. YIS
DITHEBICBETHE I EPMONTVBELOBWE TH D, TOMBNHT L THE L/ZEMLFEIX. ERL
ERMEBEDREY. VY F KT 1LY —BITICLZ2RBICHIZ 2 EMNRAMENEEIOBIEICKIID, BEEMIC
ISEBEMNSELBNTVRICEM DD LT, FILOHWEIDRS IFH26kmEBHTEHEWI &L DD, TD
£DIC, LFEZWEIDA /L AMZRWTHAICERTE S 2 EE, BRI 2MEIMTEEL. V5 LRES
ETCERINTVWREWSRERELZRT 2, AO—EDEEA L VIECERETIEHICEK. ZOLIRSY
S LMEEEENICHBOTRIENEETH D,
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EIMFEMECHELLCRAFREXNSDI0FEREICOVWTOLRERE

Planned exhibition for the Great East Japan earthquake held at the
National Museum of Nature and Science

EAEHF
*Satoko MUROTANI'

1. BRI F 1S8R

1. National Museum of Nature and Science

2021 FIFREHAAREXLNST10F L RZETH . ErfitFiEWE (T, #8) Tk, MEXEHTHZ3A
1MTB2&8CMWIH BB (3A9E~4A118) 2488 LT, tER RAXAEXLHLIS10E—HDELSDIH
ER—] #RELE. $EE2RALIERVED, YEHOBREPEHROKFEIRYIRESZ DI, ZDT0FEM
@ﬂ%ﬁﬁﬁ%@ﬁ%%ﬂﬁﬁzmmﬁﬁfﬁorétﬁxbz$1 EECEREREEXICOVWTEHERNL

. NZREYETORTITHDIH, FERAFRKEXD I EZIRY RS LT TIEAL, HEREMETE W
9#41/10)¥Bﬁkiﬁé%§, ABIEEI =R THEATWREWS ZEARIBRZBi LA, JOFH
D, AGABCETRBIOGIREZITI AN TOREETIEH 7D, WI3AADAHICREZBHTWEIEWE

AETRIZBIRBSE+FE2RBEVOIBHRE L. 132 1F THRIEMAREFhbEERAAKREXK] &L

T, WEOHMECHFORERRZEFROEEMAEEN (RMARERLVER) &6k

Rof, 28 THEFEMROEM] & LT, COI0EBOKRELKRREE E 2 2 ARESEEMEERED
B (S-net) LPRAMEZFHRONUR, 2020FEHISLBAINLERIS v Y (TRFLVER) OBNAE, B
KLBRICERMEICRT 2K - BEICAITTITONTETCWIRABERAERO—HBEBNLE. ZORBERDE
FER-DIFBEMEERGFAZE (BEAESHKHIAT - AR EEMHARAL VER) T, BRE—/&
RICBRLED, DRUYDAVNRINEEZEITHD. EBEHLISIE, BRIV ITOMYBEAEIRDT
MofcEWHIOX Y IDEHh o7k, 3FEIF IKYRLEBIBHE - 3K & LT, FibthAECWIRLE- &
HWE - ERICOWTHEN L. BASREFICH T Z869FEBRMEDRR Y, BAZEME, BN=[EhE
ICEAYT 288, ROTCICIIEATES TOERMBYDIIETIY & Z0RAETRAE (EERMMAMRMLYE
) #ZBARLE. £, SEIF1SITEREMENSI130FEEWVWIEHBDETEHS. 4EFTIE TWDTHEZ
THMEBIEFEIS] & LT, BETRELABALLSERKOMETH 22011 ER LA KFEFHEICT L
T, BEETRELALBULLEROMETHZ18NFREMENDEEZR A LK. 5EIF EZRZEMED
BUMA] ELT, ZOI0OFEMICHEE LTI o OBRERL 2AFX 1 —FHPEEITHRI1 -V TLE
FICOWTIBNLEZ., SSICEZLIBTIE TRAXKEXLISDOEBEEEEE] & LT, ZOI0OEBD=REMA
DEBRDOHFEFEWUSMEPEE (NHKF2 /O —XLUER) &1, RAFAAREXICEAT 2n&EESE
DBNANRIWVERRLE.

BRCELDEIEXKICEBTZIFAO—ETHY, BETIFBHERREZFBETZIEETEAL >N, SEHIE
ERHIPE2FEWVWDSI T EEHY, BFENCPRARLTHICESNAEADNZS I . BRERTWCHT, ®
OTRVWHLEZEPADINTEIREZIEAEEZIDIENTER, EVWHIRBELRONE. SELEYEEWV
IEAEENL, BRELZBLT, REFICHE - FEPHRICETIHEPERICBDODTVELWL. &RE
I, RBRTRICHEZ>TIEZ K DARICEHEEICRY F L. FBREABALLEFET.
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EETE O RIFHMA BRI FAICAT 2 BEZREMARAITT V7 — MR
—TMEEEZB T HEBROREAEZRSICAITT—

Questionnaire survey for experts on long-term evaluation of active
faults and evaluation of ground motion

I RERE . B B
*Noa MITSUI", Takeshi Sagiya'

1. 2HEXRE BICEHERREY S —

1. Disaster Mitigation Research Center, Nagoya University

SEME CTEZ 2BBICHEAZICIE. NY— NEROBULREIVETH S, LHL, FEHEOERIETHERE
MEET S, fIZIE. —DOMBHICSITI2ERMEBOXBZERIRETERVE VD) THEEEN, v /=
Fa— ROEXRER HMEBOXRESOTHEEZEL S,

COREICK L TIREE, FEMEBMEICE T 2HEZHAEL. ARITIAETHLLTWS, BENICIE. &
TEMBTICE W TSEIOFELURICKET HDM7.0LLLDOFERBHEZEETRL, BEISLELI VI THRK
¥ 34%E (EEEMBORIATE) 25 U0IC, JMIKICHIFEME.8LL LD FEMBHMEDREREEHKKRT DA
& CEMTE O l) »hERAEMREERT (LI, HEXRR) ICL>TITbhTW5,

HREZRAVWCRLTEICOVWT, EMBEORMFMATZERICHOON I PTEALND L IICKRZIRL
TEhIezm<fET2FHH5 (lLO. 2008) . —A. INHDFEANBEDICEREINT, FROER
CRRRBIETHERAINDIBHMERSINTUVS, £ HORINSDHFIE LT, Geller (2011) (&, #
KA EE TN TEVWRERKE R BANBENIOEROREBBORESME —BLAVWI L 2T
LTW3, HIRBZNICERINSMEFSFAMME, ABORKEX T - TRETE 2HRJEMWEN—BL L
WEWS Z ek, EESTFAMMIETA ABNERELICK WVERTH AR ZTRY,

INOSDRREZEL THRAIE. RMORMYEHRE LT, REDFEMEBBROEAH. TRADLE, HEKRIRIC
K BNKRER CEMBORIFEME HEEFR) OB ZREFTT 2, ARGEROZIFUEHAICET 2RE
&, HMEREHN—BRERPHAAEARETRICIToTWS (XHRZA, 2011-2019) . —A. SEESi
EILEAT2EMROERIZ. RIPFHMCHESH FTAOFEBETIIRMINTWVWED, AREROBANE LT
LB 5 AT AR > TULARLY,

Z I TAMRE TR, REFTHECHES FRHMHOARBERICOWVWT., FEHEPHEDOEMRADT7 V7 — NE
EEEBELE, AENRIZ. BREMBEASSE2602AB L UVAKXMEZASNREE123ATH S, FAELEIE
SHM3E2H22H~SM3E3IH4H (HEEMEBEFRIISHMIE2H248~4M3E3IH4H) TH

5, 19—y NEDEILTZT V5 —bY A MQuestantZFIFA L2V T THREEITV. E2E2DA-1Y VT
DAKEBLT. OBEOHAOEKELL, BVMOBZHIILE 4748 (55, OBEOFMBERIL. FEMEES
DH36.2%, "MEFZEDH27.7%. MFER34.0%) THo7 .,

Too—MERNL, Y. BRGBRICITENEICEAT 2BMEBAESH > TVWTRLWL, WS BFOS
SHFmARMNT, T, AERDORATSEILIRE TEOOEERAIELNT.

1. RENZHMLEREZER
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2. REFFHBIZF DO REHE : ABORMHZ L

3. iR & DEE DK EM

4. 57l KEELBERERRD Z EHBE

5 ARERDFAAEICODVWTERT B EHNRE
6. AEBOHREIY AND I &EHRE

ZOM., BHRIBBIEDOXBPHFEANDAERE, BRADIPNZREFEOHFEEZLHL MR o7, HlX
I, ZERBROARICK > T NEMBOMBETM] ORMEDEWVY, MEE s DEHICEATIZEZADEN
NRLHNE, BEICOVWT, ZERROAVOEE NEHREZZITESA (ERYEAE) | OESICT
5, AEEOHECHNHOERELEZRBLELBERN SN >, —H. ZERREA T MFROEEA (K

FF) | OFRRICILE, FETOEHNDEWVWY, BEHREK—TIELUMEZERLAZERSALIELIER O, Z
DEHIC, EMRBETE—DODBBICH L TEARDEWVCEDICERDEVWVHIALNIZILIZEETHD, £
oo TOEHRBRERDEWVL, EMARBOFERICE > T, ERERETEIARENIEZISONS,

tROBEREZ, —MRERAGSCICHAAHBGREZNRE LAAERBR (XERF4E. 2011-2019) &L
oo TORER. FRIBAMBEY FRASNZKEZERY 2R, ALHAKIBRRDOEEECREEREDHR
ErRODRAE, BFREHBIDIRENE S HAONE, Ty INSOLRICKY., EMREZEHIER
REMORELPLSNMIR o7, FIZE NHEZGEIEEMZE3HOTERICIGASZLIIRT S, TREAND
KD REEKSBOHBFRDOEHITA > TITONTWVWBE I L ZAFTATERRBAEEZRET 5. BED
FENEFO5ND,

LROBRCIREIRER. ZANCRRDOEFNLBVERERTIRETHS, TDLH, HEHPKERS
R EDEFARPHAAHBAROR KB LE, BHARERE. HEERADREELZTV. BERZEHNL THE
RORRICDRIT B EDNSEDRETH 5,

S
NRABEMRICEVWTT v — MABICIHBAVWEEZWBRNENEFZFRE S5 CICHAMEZROBERKICREH O
BERLET.
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YI7-aAXV D OLRDZEBEOMETAZEL HEH

Search for reasons to believe in earthquake prediction by a private
sector using Yahoo comments

“HiE R
*Yoshiaki ORIHARA'

1. RREZEZXREHEFH

1. Tokyo Gakugei University

BEHARR N TREICHD., EXREERZIRERE (JESEA) ICL3MEFMERISEL TMEGAHEF
Al =8EHLTWD, 2021F4826HIC “FRMHD TMEGAHEFHI GWHICEZEROLEST! 77
EBL7=WebiBEHNNEWSHER T UM SEEINE (NEWSHER M7V, 2021) , [MEGAHEF

Bl &, T—9OHRWVAISFROHE LA, BOAMAREHRA LR TCHRE H D EEHINTVLWS (BR - R
B, 2015; JIlIE - 10k, 2016; #&1L, 2020) . LHL. BHFELREDATA PICL2EGCOHELHY . BEM
RERIGFHBICARDRBRNET SR,

SEIONEWSHR b7~ DiEEILYahoo News THELY EiF 57z (Yahoo, 2021) . Yahoo News®D kK
BRESEICHEEDIAXAY M BHINTWS, 20O IMEGAEFAI] DREICOVWTH, BEN. BEN
WMADIAY RBPBEINTWE, FIT, AARTIEIDAXAY MHS, BEEFELZDH. FLIFELAEV
D, TOEHEZFED I EERAAT, BEEMNABLIA Y MELTIE, FEBREELTIDEIBRFHEZITAN
2E2R». MEGAHEFH] ONHEBELEKREZEMARE LTINETIERARE N HON, —A. BERDOI
AV RME T—YDHRWAICEAT 2BERDERE. BTHEIZLIBREVANOHEBRETH >, £z, 5
BIDEREFICDOWTIE, FRNKEABTHBCW (T—ITFTr o4 —72) FICKYTHHEINFRELTWS
(20215 1THEREHFTRAEESEBOME) . MERER. BEEROIAY MIFEI YL LEE
TEENEDN ST, TNICHLEERIE. FRBEDOLEI ZBERTZ2IXY MBS HLNT,

<B|AE#>

NEWSRZ k7>, 2021, FRIHHD TMEGAEFH] GWHICEEMOLESTY 7,
<https://www.news-postseven.com/archives/20210426_1654811.htmI?DETAIL>, (Z882021-5-6).
HRZRA - REES, 2015, HEBERIKIRRZRET %, #x1HE, 232pp.

NE—BR - MNiEkERZ, 2016, BZEH - HFAZORMA LB Y 7z MEFHNHARICOVWTORK[EEOHA, hE
2,69, 11-22.

ILAIE, 2020, RET 2 HEFH : SREOFRARE W, #EY v —F )L, 70, 55-58.

Yahoo, 2021, FRIHD MEGAMEF R GCGWHICEEROEESTY 7, <
https://news.yahoo.co.jp/articles/a9f45647b8ce8b00189151ea0b80afe8514b7715>, (£882021-5-6).

<>
AR IERRKREMERRAZLEMA (2020-KOBO08) DIFEBI%Z S IF X L7,
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k29 (2017) FHRETFEBERSEHETOMRZR TR ICE175H
=, WEBK - B DERK L

Treatment of earthquake and its disaster prevention in primary and
lower secondary school science in the 2017 standard curricula

IR R
*Hiroo NEMOTO'

1. MGBRERFET
1. Ritsumeikan Univ.

1. [FLC®HIC

20 (2008) FHEINERZBIREEME (LT, BNEZBEEEELRY) BLUHERZTIEEER
(LLF, HRZEESEMRERT) (FE&HTRIFKE, IBNREBFIESERERT) OEFRUE, EK
29 (2017) FICHETIN/NERZBHREESE (UT, RITNEBREEHREERLY) BLUHEREZEE
EE (UT, ROPFZEREEHEEEYT) (FEHTERTHE, RONVFPEZTIEEERERT) PETRIND
FTOMEIC, FM23F (20114F) LA REFHAEPCFH28F (20165F) BAMELRERAEE T &
BRI IAEKEZMDIBRIRELTVS. [IREBHITH, FEH24F (2012%F) AMILERM, FEK265F
(2014%) 8 AZM, FH27%F (2015%F) 9BEAR - RILRMAECHELGBEEEL 0 LEIRKENRE
LTETWS. ZH LEEBRKEDOSHREZZ, NMMERICTHEPIR, SLTBARKEFICEL TIHNMZE
BiEEEHEICL2FUDORTNFEBREZHICLIZ2ZCICTERNICED LD BREELRH > T-DI A RE
AL TELL I EIF, SEROMEBHE, EMK - BABEZFTZ2EAZ2 LTRETHDIEEZ, RITHFEREOH
RESWMET o, BB, BFEFRTOEUCICEAL TIE, FEHK30 (2018) FRETDEHFEEZRFBTI/REEMEIC
L BZ2BHBHIEMS (2022) FLUBETHZ I DM, 2021FERFRTIHERY EIFS5hi,

2. &x

ARERTIE, BREAR, BRKEDOS>S5, MhhER [EBR] TOME, HERK - BEDORZVICERZH

T, BN EBREEEFES JCRTINPEBIEEEFETORE (UT, BICIHERRE, RITREEERT) IKL3
MERl] BHREDEHABTOLEBOMBLUEREZIT > ABRA2HKRETS. £oT, AVWLEERIZIRREES L
VURTRETONRER BR] OL¥RE (NER6TESE, hERLESE) THD. Ab, HEFEETODH
ICBE L TIEARA (2015a: 2015b) ICTHREFATHS. FlzL, BERNER MEBR] TIK, 6EEOHEFR
ECHBELTEDLDNTWSHEICEAR T ZHEIXENC2EE (HE, HB) I3 Tho7z2&E2HRELTVWS
[#84& (2015a) ] .

3. BRBLUER

WTRRONER T8BR] BRETE, 6EEOHREICHBEL TELDATVLWIHIEICEKRYT 2MAEIE “H
2, ‘BE”, “EER O3FEEA->TWS. ERK23F (2011) EFRILMAKREEHMEICKL 2RO
BEZITEBEREEZAONDS., “BIBE" & “E” S DOHRANMEZMNICEN LASKRE L > TVLWBHBEN
IRERRRD/NERR [ER) HRETIZI6EERSEEH >0 [IBEX (2015a) 1, RITRROBMETIH6TE
Hh 1 BEEUENEATVS., 201 BEOHBEDHRPXS, HWEFMICELVEHTH S EHEAIN
BRIFEWC EDL DS, BRZEOBBEESZA 200 E Lk,
RF/NFBREEETIIRBOIERWNICT TERKEICODVWTEMNE 2 &0 SIHNEBIEEEEICIEREIN
TUWAEDNSEXENMbo7. ThiaZlF, 6FEEOHMELHICEK, NUKEDRRNMTHhBLDIC
Boh, IRV DDEICIEENELTVWS., R—IUNTHETEE, NUKEEEHOETIR—VOHBE
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EHNIETR—VDHERZEHS. FONTLWIABEEREZICIYKRZCER>TSHY, Hl2E, BRME
R IFATBHOBRECTEODNATVLWE—F, BEBE, MULSOK, NHY—RKvy TR 1 BEOERET
FEONTWBEITTHS. 5 LERRIE, NEREBETIEA ZNEMERK - B ICEL 2 AERERDY, &
BREHREDOHIBTICE > TWBDICE L TWBHESEATL. TEER ICTERWIRD #EREX - B I
BRI BAEBCHABROEENVETHS.

FHEPROEMRT LR PRITFROFER EBR ZREOABICEL TEAFRTIEMNAVD, hE
® TR BREERAROBFENZNTEN > TETLS.

4. F&H

IRERRE S L ORTREONPER MEBR HREOSWHL, MEICET I2RBOHRENIROLATVDEI

&, BEOWNHEBRBEEEFRTOXRHOEICEYERK, tEK - BEICET BN Mbo72h, TDOR
BREMEBICRHEZOHZ I ENALHER ST, SR, NEREIES L UHEREREICT MER ICTRY
mONE, HERK - BK, BERICEALTERYT2AZSSICATORBLZITWMERT Z2LENHS.

SE X

|BERFE S & CIRITEERO/NPER TR HRE.

RARMHE, 2015a, (Kt) BAMEEZERE/J 57, 4, 44-48.
RAZRME, 2015b, (%) BARMEFKE/ V57, 4, 56-60.
< https://www.zisin.jp/publications/pdf/monograph4.pdf >
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