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[S08-20] Estimation of seismic moment and corner
frequency of acoustic emissions induced by
hydraulic fracturing in laboratory
OMakoto NAOI', Keiichi IMAKITA', Youqing CHEN',
Kazune YAMAMOTO', Rui TANAKA', Hironori
KAWAKATAZ2, Tsuyoshi ISHIDA', Eiichi FUKUYAMA',
Yutaro ARIMA® (1 .Kyoto Univ., 2.Ritsumeikan Univ.,
3.JOGMEC)
11:30 AM - 11:45 AM

[S08-21] Radiated energy and source complexity of small
earthquakes estimated from a large source time
function data base in Japan
OKeisuke YOSHIDA1, Hiroo Kanamori? (1.Tohoku
University, 2.California Institute of Technology)
11:45 AM - 12:00 PM

[S08-22] Source-parameter dependencies appeared in
earthquake pre-P elasto-gravity signals and the
difference from seismic waves

OKantaro Kawai', Nobuki Kame' (1.ERI, UNIVERSITY
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Ritsumeikan Univ.)
1:30 PM - 1:45 PM

[S08-24] Extraction of Low-Frequency Earthquakes from
Tectonic Tremor
OSatoshi IDE'  (1.Department of Earth and Planetary
Science, The University of Tokyo)
1:45 PM - 2:00 PM
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chairperson:Noa Mitsui(Nagoya University)
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Mitigation Research Center, Nagoya University)
2:15PM - 2:30 PM

[S18-03] Search for reasons to believe in earthquake
prediction by a private sector using Yahoo
comments
OYoshiaki ORIHARA" (1.Tokyo Gakugei University)
2:30 PM - 2:45 PM

[S18-04] Treatment of earthquake and its disaster
prevention in primary and lower secondary
school science in the 2017 standard curricula
OHiroo NEMOTO'  (1.Ritsumeikan Univ.)
2:45 PM - 3:00 PM
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Dynamic simulations of coseismic slickenlines on non-planar and
rough faults

*Takumi Aoki1, Yoshihiro Kaneko1, Jesse Kearse®

1. Kyoto University, 2. Victoria University of Wellington

HWEDRENDFERAETI2ERD 1 DTHHIMEOHIECE AR EZ, HHEBICH L TKDZ Z L ITEERR
BETHhd, F, BEOHETHAINAFRE B TEETE COEBMBIEETIVICE o T, HMERFICEE
ELICEREFEIN DXL & RIBEIE AR E OBOBERMEITEIN (Kearse et al.,, 2019; Kearse and
Kaneko, 2020) . BRI SWIEGEFALHEETE 2N IRTI N, — A CTEMLEER TR
BINAKRICIE, ZOBERMEZHOMMAATEBEEICA > TVWEEDBERESINTWS, DL D AEHA
FEEICAS>STVWARIEASAT 270, AR TIIRMEICHRES A -MBYEHE AR AT ONET
TIERAWTHERIED I 2L —>YarvaiTok, TORR., TEAMEBODSGE &HEE DOMMNZERFDOKEN
Bont, THIRMBICHRAESEZ 22 THERLODEISHHIZELL L, HICFDIHERDPDELICL-T
VEZOZHMMNMEOLINLEEZEZIOND, FLAAETIK. BICHHISONREIE EEHICEMNTEEORETIL
TIIMEREA CHEAZOZHIBOND LI BRNTA—SGEHEIEL, HRMOETEHOMEZZHICT ST
ED#LWZLEDND ST AARDERN S, BB R ZF OMRTORBEOERICIHEOZES
EZRTI2ULENHY. FIEOZHMLSHWEGEFAEHET ZRICITMBHRIEMAR R TORREAWNS
RETHBEEZLND,
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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

*Takumi MOTOKOSHI', Satoshi Matsumoto?, Yoshihisa lio®, Shin'ichi Sakai®, Aitaro Kato*

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

BEOKMEES (¥7)Lhy FILEME : DCHE) TIIHRBATERWEAI S TILAH Yy TILE (NDC) ih
EEMR, NDCHIEIX, IhEF TEICANLMECHEMTE THRESINTH Y. NDCERD L. BB DHRIROEM
IRREDEEREEZRTEDELTEALNT WS, NDCHEDIHTEIL. MEEED O R PHEDRE
MELAIEBERTI-HICEETHY., MRBROEHCEREICEBIZHLWEREBI MR TIEEZILN
%,

2000F ICHRE L-RRRASRMES RS TIIKk2 RFRNIN TS Y. O TIF2017E3F M 520184
ABETI1000 5 DEE 2R E T 2N ThbN (0.1MathEERR) . Hayashida et al. (2020) (320.15# 5=
HESRFEOEE & EEEA R TH SHi-netBLAmDEHE A WVWTPROER EBEZHRAIY . ERRAE
BiTol, REMEMAMTET 2 EHEY JIVEMEICDCTIEEFCHBATERWVEBESENH Y, NERE
FEBZTNDCHIEANGRA SN EDRSI N, RRRIE. PRDIARY ML SNDCHEE & DCHEE D
BT ZZET, NDCHEADERAZZEHBIEEBNET S,

AR TIE. NDCHEEDCHEICDOWT, BAIRI & ICPREERBERIEDRA R MLERD, chb%k
A—4RDARY ML THEBIET B ET. BEARDARY MLOREEERK, £/, EERK TP, T
HBEIBAREERL. AR MLOEIL AL DT, RASEROBEIZII—RK/ /41 XDARY MNLtht 2
b ER2ERBAZ VER R A ERL

RTDIER., DCHEENDCHETERARY MUIZKEZEMEWEIRON RN >, ZDOA, HIEICE ST
/4 XDKREL, BWERBIEBTARY NVOEBEERICRZ2ZENTERL >z, TDRD, HETS
DCH#EENDCHIEICDWT, SEBEDPRARY ML EZDLEDOEH A H-D, FAFICENRDAMAEE AR
I MVOBERIEEON AL 7z, SEIZDVBOMEBICDOWTERARY MLOB#BAERZE L0, SKIEL
%< OEEDCHIE - NDCHEDHAGHEDERANRY MLORH AN DS I & T, NDCHEDHKE
B\REEZEEL TV,
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Estimation of seismic moment and corner frequency of acoustic
emissions induced by hydraulic fracturing in laboratory

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

1. Kyoto Univ., 2. Ritsumeikan Univ., 3. JOGMEC

EEHZF%=BVWZAE (Acoustic Emission) i, BMcmiREDERERHI SH+mBREDRGEHAICE W
THIRBARDOERICAVLWLNS. HI00KkHZU EOFERETREVWERENMEONZDT, MEETIIRMTER
WIUNREIRZRE TZ 28, TORBHSFHEIIERTHY, M ORBERBOFEEZRE(ZITZDT, K
EPARY MV ERWTEHEMABITZTO ZEBETERVL. fIZIE, B0ty oMy aEsRED
BEWIL > TZORENMEESIBELLLT 20T, REXAVEERICIEZTNTIhOE Y Y ORELM - #iE
PMURETHZL, MHRENTHATH27-ORMEZRNSWIBORIBRERODZIEERHETHSD. AFRT
&, 1) AEEVHoisaEtsmE#HE, 2) RRICAWVWSRBAEICS IT2RBEEE AL —Y— - Ry T
S—REEHEZRAWVWCHEM, 3) ERBIC2EVYOENBEZZREBARICLK > TIME §22&TINhS
DOREBERRL, BERKERRERTEONIAEOMEE—X Y MMo%5MT % & & H12, Multiple
Empirical Green functioni® (MEGF;% ; Hough et al. 1999) IC& > CTZD O —F—REREfcA M L 7.

fRNTICIX, Tanakaetal. (2021; GJI) AEELZILOREEZETEES A VWEKRE, Naoietal. (2020;
Gll) BERELEKEEASA—I - 74— REEZAVWEZRRTHEONIZAET —9 AW, 28

I%, 65x65x130 MmO EAEFIRICER LI-EHEFE*AVWTEREL, HEAFRFARBIC 5 MPaD—EE R % 0
ATIREET, HERPREBICEA LAHBRILICHAEZEATEZIIETERRELEZ. AET—4 1, HEFREICE
B L7-24BDAEE VY (HIRBIAEL VH8E, V7Y THBSREAEL Y H16/E) IC&>T, 10 MHz
sampling, 14bitDEFEMHINERKICK > TEIG L /2. BohEREK T —9b0 5, BFIVHL, EREEIR

B, BFREET>TCAEAYOTEERL, INSEDARY MIHLT, MosfcDHEEEEMEL 7-.

8% DAEDPRANRY MLIZKL, 1) -3) OFEBEMELLEUMIARY MUIC, BRARI ML A
749747 LTMo, Mw (E—XY b -9 =Fa—NK) #§MfiLiZE T3, -9.2H15-6.80DMwiF
7=. MoMDFHEICHEICAR BT/ N9 — VR EBDBIEIL, Naoietal. (2020; GJI) , Tanaka et al. (2021;
G, BEEVHOHENBEE Y HiEEEATM - HELALTROLZE—XAV N - FTUVILEBERWT
To7. INLOETHETIE, 1—JILT7+—REETRHIFZIFTRTOAELFEAORTHE L, REERHE
BEDRERTIE, B8 - B0 - AAREA2ESUEHRAB AN ZZALDAENE LI EDDM>TWS.

RIC, AEE VY ORIREFECEEDORERROET ) v VBREDOHEEERITELMEGREEZ AW TE~Z D
ARV hDfceE L& T3, 100-1000 kHzDEHEDIEZF 7. BEFTHMEN &P, AEDERX H=
A - FEOFREEICERT 2/ PADERI N Z70IC, BROBRICEENMLETHZD, Bonhk
AEICH LT, 1) BAMBEBIRICH L TRYRLEBESN TWSIENETE—ER &AM LMo-fcBIfR Z #F
DARYIDBRANZALICESTERL, 2) HFICHORIPEBTZEDICH LT, LEBRT—Y Y
JANLFRINZ LY BBARKIDEHT 24XV ISR LE, WO ERIELONL. 2) 5

&, BRICBIIZ2EVEBRREEDEFED, MOZRMORELEBRESDEBICHEST 5 EHNTREREN
%.

AFRIFIMIIITECEABBRRAAR - £BIEMEREE JOGMEC) 8 &L U, BFE (16H04614), WEKZE
HEFRIREMEOEBICL 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

*Keisuke YOSHIDA1, Hiroo Kanamori?
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, JMA, 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 3.6x107.
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/T3 and
REEF, or any clear dependence of these parameters on depth, focal mechanism, and seismicity type.

The scaled energy E; M, =3.6x10" 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

low cut-off frequency.
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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
% 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.
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2006042122432589 (Mw3.670) / 2006041810162333 (M2.3)

Er/MO= 3.11e-05, REEF= 6.78e+00, Td= 2.90e-01s (median)
0 60 120 180 240 300 360
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Source-parameter dependencies appeared in earthquake pre-P
elasto-gravity signals and the difference from seismic waves

*Kantaro Kawai', Nobuki Kame'
1. ERI, UNIVERSITY OF TOKYO

WMEDEMNKIEIZMEBRLDICEEFTPE 28I TR L. FLMERIIEADBEELH 2 WA SIEET

%, MBRIEPRIERNIOGEENRENEEFAEIZTRIT, TOLIAPRIIEAGESIE. BREMTICEVWTE
BOKMEDOT—YFHICREINTERL, LHL, REEEERDICRESIN/ 1 XOFWKERD IEFHES
ncahanrort,

AAH(2020, ZAIERX)IE. Hi-netZKEMEEE (tiltmeten) 7 L 4 T — Y ¥ D 5201 1ED Mw 9.1 itihith
EICBITEPRERIENESOKERD ZMNHTHRE LE, %, LKEBEHESFOESEERS EHAEHE
SEALRMERVWTERNASA—IDT )y RY—F&iTo7& 23, MBOMENA §%11.5-15.3°, Mw
8.75-8.92 ICHIM T B T & ICHII L7, HIKBRIREDERMRICS VW THEROREIZ. § ANE ERN
EOHEBICH L THEE—AY MM ETBE M, sin(28) ISEMBIICHHIL. & & MwiZZhEhIRIZIC
RETERVWETH B Z ENTENS(Kanamori and Given, 1981), AN DIFRIEHERD B HIRENIER Tl
AINTUVWAVLPKIIESOEEMEERESEEARLTVWS, ZITARRTIE. ZOHFEICRWEINALES
FHZIEMT LI E2BE LT BmEEANEtEI - N2V REERRZT >,

BIEEBRICIE Zhang et al. (2020)& Wangetal. (2017)IC& > TS h/AxEI— R
QSSPPEGS_potential_Code AW /=, ZOFEI— NiE. REORAHMERFAKFTELR LCHEE R
LREADHERAZAVTIEEN LIRS ICH T EPRINENESORVARETREICT S, TNETICRE
SNTELHERERARY, —tIOELHEE LTWAWI EAREBTHY ., FERENLRRCEREED
BHEFHZENTE D, TITHEL. 20115FE Mw 9.1 RiLHEDER A % REMICEL S /- EEPKREIE
NESEREZEN L. RIBOERAKEEZANL, KRERZKREL. Mw=9.1 ICEEL. §=10°15,
20°,25°,30° &b B, BHSEMAE LT, WMEINEE (F/df)u. ENREDOELL SgDEFNETRDMK
DEABL. INSERVWTEASINEZPRITENGES2RKDKL, TIT. MEEEVH—DOHAs IFEHZEL
ZDEDTIIARL, WEMEEDHLEEZT s= (F/dP)u- SgERBIEITEBIVETH %,

R, (dP/dP)u & Sg DKEBDIEHIC sin(28) DikFHEEZTTH, ESEA s=("/df)u- Sgicld
sin(28) IEERZENAKREMEAH SN, FEROBEBRY IC (d°/df)u & Sgid M, sin(25) TRIRRIE
SN, TNODEEE B EHLWVMERAKEENRNZFERER o, — A, BELZERY (F/df)u s §
g DEBERD DIRIEIZIIC, sin(28) DERFRE RIS BN o7, HIS, s=(P/df)u- Sgld sin(28) DkFH
ERIERER STz, COPKBIENES sD SIKEFEMIZKERD & EBERSD & ICAKF(2020) DT —4 2
WEREFAMMNTH S, LHL, BIEEROEBERSDERIIEEL TS ST, 5%, HIKEHIREDERE
DEEGHEDREDPVETH S,
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Stochastic source time functions satisfying the w >-model, the cube
law, and the GR law

*Shiro HIRANO'
1. College of Sci. & Eng., Ritsumeikan Univ.

ERFERE(STF)IE, HEROMEE LDEY BFELH 2 EBMES LELRRIITH 2. £ < OERERETS v
N=I 3V DERNT—IR—RICEBINMER, STFICODVWTUTOREBRRMNBELSACINTWS:
#RERRIT) STF (ZEH <, AROIFHFEEZRS, ZITFEEN DHIE.

RERRI2) STF #BERESD LT — X ¥ MBS, BIERIAD S DR BIFRI D3R ICEAI L THRE.

#2BRRU3) STF O Fourier IRIERA XY MLid w2EFITRGEMSI NS,

RERAI4) RICHRE— X Y MOHIRSEE IE Gutenberg-Richter BIIZHED.

BERANICOWTIE, <K &EEEIL ST, STF OSEILBIE, 2R)IEIETH 2 & DD > TW3B [Yint 2021
SRL]. ZDEME & HIADEEIL, ERBROETIHIEREMTHY NS, HEREDERILETLERIN
5Z&ERBLTWS. 7, B20EFICEVWTREDELOIREARE VWD DIFTIIAL, ZL0EBIELZH%
IRFRINTHDZEHLALHLTHS. BERAU2ELVIICOVWTIE, B DSHON, INSARBAT KA LE
BETFTUMRIESNTE L. LA LHANABRET I AL IROBIA2B8SICBRTEAW. —ATEERE
BB 7% EDEINZERETIVIE, NIAIHEEERABRTONAICHLIHY, T— 9 2 BREEICRIAT 2 ICIEFRH
RTHBDEDD, < HOBEMART O—F o/, REAFHWVERICET 2L’ HS. BICRRA4BEE
Z5E, HROMEIZEIET 2 & LT, METNICRBRAU A B ITHERANT TO—FHAEMTHE S EEZ LN
5.

WMEICE OO IMETNMELEM T 2-ODOERBNAEE LT, BEMD HTEX(SDE)IC L % ET LI
AASLNTEA.SDE & IF, WOARKIC/ A ZEEMATHELITRZEICEY, SV LI EREBLEREE

TIETB2EDTH 2. LR EDIEIEY R LIHEDRERR [Matthews+ BSSA 2002] » 2 O—#1E [Ide 2008
GRLIICDWT, WFht REEEEZEHLZEDTHS. INSITEEDHEARVYMNDSTFE2ETIET S D

DTIERRWD, HEZZICH 7S SDE DAEMMETRERLTWS. L WERBOERERE LT, BEORFRICEITS
BrEmE L OESHRRNICERENE / 4 X528 A L72EH [Wu&Chen 2019 arXiv; Wu+ 2019 Chaos] n'#% %
D, BRSSO ERRELEHBLEZEOTHY, WEDREBEFEEICDODVWTIHEARIATWS.

FITEAMEICEWTIE, HEBED STF 2 SDE ICEDWTETFTIVEL, BREBRAN-45 BRI BDZ & A2RT.
L SDE OMEL S MRS, BEZHOBERIIL, ZTORBRARY ML ' ICEHEST 2T 5V VB THS.
o TIDOMEREHOBRINAL T T, BEOHEICOWVWTORRABE BT ILIETERL. TI T, AN
JMILD 0 ICENET BRI A2DAEBEL, ZORIAAEDHN STF THZ BRI 52 & T, BERRISAEHA
FTIENTZS. INEREODEREE LT, Bessel B2 & (EN 5 SDE ## X 5. Bessel BREDRITHTIEE
T, MONFT A Y HBNICERET NISERFHEEZF O I EMHENISRINTWS 8O, BBRAN 25727
ETEHENRW. F, RS A YU TIIFFREBOHIBEENREZ DA TELSI N, > TRRA4LHERT 5.
BRINBRABICOVT, AAROREEICL VREMICHE SN I E/BELMIAR>. - T, 4D
DIRERANIZ LT, 2D D Bessel BREDBIAAHTEDIC L > TEHATRETH 5. 08, 2D D Bessel BIZ D E#AFRI
EHERICL > TREZEDENTNICELR S D, MENPKE L ERZGEICIIRBRRBMHmAZIhAW. 22T
WEDLE % 2L A (case A)ICHIBR L7354 & 10L LA (case B)ICHIR L7358 % E X, B DIT S ' STF ICZHkiE
NEL B Z &EA9h o 7=(Figure 1).

=IRIZ, 2D D Bessel BRRDEAA BN FOMPENERIC D WTERT 5. Aki&Richards DRIFEEHL 5,
STF SMBE LDISHBETEREDEEIEL &, TNICH T 2HERY OB CKHEEHOEAHEL TR TE
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3. BIEDRAME TEED Bessel BRELET 2 &, MBLATHEL LELIBY EISHDOBERTIE, BRIEYEHNR
KBYED20-50%FRETHDLOABYBLAEFMTHE D27 BEICDWVWTIE, SRRBEZTDE
RANBEATIZARWD, DR EEMBOBDRBENRIEMEARDE D TR, BRRTHRE ISR T 2 8KEL
BREDZ VI LXANEHTEEDTHD L FEIND.

a) 25| b) 2.5+
2+ 2 -

o @
Eoast £ 15 -

g 5
S 8 1t

= =
05 - 0.5 -
0k 0=

0 02 04 06 08 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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Extraction of Low-Frequency Earthquakes from Tectonic Tremor

*Satoshi IDE'

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

FONZy OBBERBERME (LFE) &, EEEAO0—tEOSERK (1HZUL) RO DELBZRETH
U, BA Mg THRESINTWS, LFERBEOBREREEAONTVWSY, REFEKCHBIOFICIE, B
MEREABEDLFEZRDIF2 Z EHAR#LIFEELE WV, £ THAMATIE—RBICHEIPH S5 EHLFE, D
FUBEBIREMBICE TEM VL ANERS S OMEGEEMETIHLWEEERRE L, &K

LFEIX, %< OEBIETCRBICRET ZWMEMES DA V/LAMERVWTESESI N, \BELLTRY v oL
WENRFE DENIRIBRAMEEARALET S ETHEINS, ZORAEERIE. BHTLZENLDT, BEH
TILTYXLERENREEMAAALRBELFEEAVTIEKRNLET S, 9. COFEOZHEMEET N
T—HIEA L THRIEL 2%, AR TCLFEANIFE A ERBIN TV AR WHELEENICERT 5, —fFlik. YIS
DIEBICBETHE I EPMONTVSELOME TH D, ZOMBNHT L THE LZEMLFEIX. ERL
ERMABDREY. YYFRI7 49 —BNICKZ2RABICH 2 BENLHENEEOIBRICEIID, EFMIC
BB SECBNTVWRICEMDD LT, BUOHMBDRS IEH26kmEBH THWI &AL D, D
EDIC, LFEAWEIDA /L AMZRWTHAICERTE S 2 & E, BRI 2MEINTENEL. SV LRES
ETCHEHRINTWEEWDREESFT D, AO—MEOEE %= L VRCERTIHICIE. ZOLI BTV
S LA EENICRBOTRZENEETH D,
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PM-1
chairperson:Noa Mitsui(Nagoya University)
Sat. Oct 16, 2021 2:00 PM - 3:00 PM ROOM B (ROOM B)

[S18-01] Planned exhibition for the Great East Japan earthquake held at the
National Museum of Nature and Science
OSatoko MUROTANI"  (1.National Museum of Nature and Science)
2:00 PM - 2:15 PM

[S18-02] Questionnaire survey for experts on long-term evaluation of active faults
and evaluation of ground motion
ONoa MITSUI", Takeshi Sagiya1 (1.Disaster Mitigation Research Center, Nagoya University)
2:15PM - 2:30 PM

[S18-03] Search for reasons to believe in earthquake prediction by a private sector
using Yahoo comments
OYoshiaki ORIHARA! (1.Tokyo Gakugei University)
2:30 PM - 2:45 PM

[S18-04] Treatment of earthquake and its disaster prevention in primary and lower
secondary school science in the 2017 standard curricula
OHiroo NEMOTO'  (1.Ritsumeikan Univ.)
2:45 PM - 3:00 PM
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Planned exhibition for the Great East Japan earthquake held at the
National Museum of Nature and Science

*Satoko MUROTANI'

1. National Museum of Nature and Science

2021 FIFREAKREXLDS10F L RZETHS. EuURFEYWE (UT, #HE) Tk, HWEREHTHS3A
1MTB.2&0M1, BB (3A9H~4811H) #48& LT, tEE [REBXKELHNS10E-HOEI S DH
EME—] #REELAE. KXEEZREIEARWVED, LEFOHECPEHROKEFEZIRVIESEEHIC, TOI10FEME
@f@&nﬂﬁﬁﬁh@ﬁi%’?ﬂﬁb‘ DIOERTIT > CELERAL AF 1 —FEPERIEEZIOVTEENL
. NEREMETORRTHZ70, HERAXAKEXLDI EARVERS LT TIERL, HEREBEMRETE W
9#4I/Z®%ﬁkiﬁ%%§ A-BERIERTEATWE EWS A RTRBREBELAZ. 2O
DH, ABABCERTRBIOGEIREITI AN TORETIEH o7, W3AADAHICERERBDTWEIEWE.

ARTIIBISIBSE+FE2RIFEWVOIERE Lz, 1Z 1 TFRILAXEEGE S RARKEL] &L

T, HWEOHMECHRFOHERRZEFROERHKERN (RIMARERLVER) &6k

Wot-, 28 1F THEFEMEOEM] & LT, ZOI0EBOKRZIAMREEE A D HREEBREMEERE
@ (S-net) PEIMERBROUE, 2020FENMBAINLERK I IV (REFLVEBH) OBNARE, B
KLAEICERMEICT T 2K - BEICATTITHONTETCWIRERRO—BEBNLE. COTBEEDE
FER-DIFBERMERRHUZE (AARAESHKAEH - BARERMARAL VER) T, BRE—I&
RICBRLED, DRUDAVRINEEZEITHS. EBEISIE, BRIV IOBRYEAEIRDT
HoceWHAXYIAEZD o7, 3FWEF IKYIRLEIZME - K] £ LT, RibtvAE<KWRLESL

HE - ERICOWTBN LA, BRA=REHICES 1T 2869FEHHRMED R, FAZEHE, BI=(EHhE
ICAT 288, R5UCICIIATEH COEREBYOIXENY & Z0RERASE (EERMHRAMEAFRLYHE

) #BARL7E. £, SEIF1SITEREMENSI30FEEVWIEBDODETEHEHD. 4ZFTIE TWDTHEZ
THMEREI 2] & LT, BETRELAGUILE LRRKOMETH 2201 1 FRILMMAREFHFE IS L

T, BEETRELLBARLSEROMETHZ189TFREMEDCEEZRARL L. 5EE TEILRZBMEED
YA &LT, COI0FBICRHEE LTI o B EMOBERL AF 1 —FHPEMIASARI I -V T LE
HIOVWTBNLE., SHICEZRB T TRAXKEXLISDOEREER] & LT, ZO10FEFD=[EHA
DEBRDOFEFEWUSMEPEE (NHKF2/ OV —XLUER) &0, RBEAKREXICET D& ER
DBNNRRIVERTL.

BRRCTELDEIEXICETZIEAD—HTHY, BETIHERRZRABETZ L TEAN 2D, KBHIE
ﬁ%&?‘iot:‘:b\ilt%%”) BFENVPRABLTRICEONILZADN SN o7, BRERTVWCHT, &

TEVWHLAEZEPEINTINEZIEEEZDIENTEE, EWHREBLIRONE. SEREMEL WV
Oﬁﬁé’}’&ﬁib\b, BRRFZBLT, REFICHE - BRPHXICETIHBELPERICEOHTLELWL. &R
IZ, RRTICHE>TRESDARICBHEFEICRY Z LA, FRBHBLLEITHT.
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Questionnaire survey for experts on long-term evaluation of active
faults and evaluation of ground motion

*Noa MITSUI", Takeshi Sagiya'
1. Disaster Mitigation Research Center, Nagoya University

SEMTETRZ 2MBICHEAZICIE. NF— NMEROBIRREIVLETH D, LHL, FEHBOBRIGTHERE
MEHT 2, FlZIE. —DOMBFTICHEITI2ERMBOXEZERICRETERWVE WD REEEN, v/ =
Fa1— FPEXER. BhEBORESSOTHEEEZEL D,

CORBICH L TRER, EMENRICET 2EELZEHEL. ARTHIAETHLLTWS, BEMICIE. &
EMBTICE W TSHEIOFLRICKLE T ZM7.0LLEDFEMBHMEZHERTRL, BEICIWLLT VI THRSK
I 5A%E (FEEMBORATME) 25 0IC, JMIKICHIFEME.8LLLDFERBMEDREREERRT D
% CEMTE OMIgETM) AN hERFEEMEHEERER (LR, HEAER) ICL>TThhTW3,

BERZAVWCRLAEICOVWT, EMBORMFMEATZERICOOY PTEAOLND L IICKRREZTIRL
TERItezm<HAT2FEEHS (ILA, 2008) , —A. INSDFMEABENICERINT, FEROEH
ERERBDIFTHERAINDIFHNMER SN TVS, T HORINSDHFIE LT, Geller (2011) (&, #
KEmHEES T AN TEVRERRZ R BAMNABENSOEHOREBBZORESGME —BL AV L 2R
LTW3, HIRRIZMNICEHI N MBS FAMKE, ABORKBIT —ILTRETE 2HBEMWEN—RL 4
WeEWd Z ek, MEEBFAMRIETZ ABIERELICK WERTHDAENEZTY.

INSDORAEEERBLTHAIE. RTUORMYIEAE LT, REDEMBBROEA A, Thbb, HERERIC
LB ARER CEMTBORIME BB TR OBUSA2RETT 2, DREROZIFEHAICET 2BE
&, WEARIA—HRERCHALAEAEKETRICITo>TWVWS (XEREA, 2011-2019) . —H. EMELH
EICET2EMROERIE. REBFTMCHES FADOEXBETIERMINTVSE D, AKRBERORBHENFE
LB 5 AR > TULARLY,

Z I TAMETIE., REPFHMECHES FRAMBMOARERICOWVWT, FMEVHEDOEMRADT7 VI — A
BEEERLE, AEANRIZ. BREMBEAEE262ABLUARMERZAREBER123ATH S, FAEHBI
SHMI3FE2H22H~SMIE3I R4 H (BXREMEZRIISMIFE2H24H~5M3E3IF4H) TH

5, AV9—y NEDEIL T TV 5 — MY A MQuestantZFIB L72Y T THREEITV.,. EF2EDXA—-Y VT
DR MEBL T, OFORHEKBEL, BMEZFHRELE 47H (OB, OFEOMEERIE. FEMERR
D#H#36.2%, MEHFEDH27.7%. TWHEER34.0%) THol,

Tor—MERNL, £Y. BRGBERICIEENEICET 2BMEBASH > TVWTRLWL, EWS BFDOS
ShmAENT, T, AERDORFITSEILITRE TROEZERAIME LN,

1. BT YMKEHEEEER

2. REBFHMBEZEORER L : AEORMHZ L

3. iR & DEE DOV EM

4. 5l KELBERERRD Z EHBE

5. ARERDFAAEICODVWTERT B EHNRE
6. AEOMREZEY AND Z EDNME

Zof, FREEEOKBCHFEANDOTMA LS, BERMDINBRAREOFEEHAONCR o, HIX
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. ZERROBEICL > T DEMBOMISTMI ORMEDEZWNS, s OEHICBET2EAADEN
ARELN, BFICDOWT, ZERROLVWEOEER MNEHREZZITNZA (ERVEEA) | OFKRICIT
5. FEMOHRECNHOEREZERB LLERN S ok, —H. ZERRER THEROREEA (B

FF) 1| DFERUCILE, FATOEHNDEVND, BREM—IIELAMMEZERBLARRALIELERONE, &
DEDIC, EMRETE—DOBEICH L THADEBEWCE D EROEBEWSAONLILIBEETH D, X
oo TOESBERDEWVG, EMREOERICL > T, MRRZTESTREENEZION S,

tRDOEREZ, —MRERBLSGICHMAAHKEAEZNRE LLHATRR (XERFAE. 2011-2019) &L
oo TOFRER. EFRIBAMBELY FRAShZKEZERY 2R ARXHAKIBRRDOEELCREEHTEDHR
ErRODRAE, BFAREHBIDZIBREN S HAONL, Ty INSORRICKY., EMRZEHLIFR
REMDORELALSMNI A>T, BIZIE, MHEBI2EEREZEHOTERICIGAZEOITIRT S, HREND
DR RBF KRB PEHBFREDIEEITA > TITONTWVWE I ZMFATERRMAEEZRET S, BED
RENFEITFO5N D,

FROBRCIRETREL. ZANCRRIDNOEFNLBREREZRTIRETHS, TDLH. HEHPKER
R EDEMARPHAAHBAGORKIBLE, BAREREF. HEERADHREELZTVL. BERZENL THE
ROREICDRITB I EDNSEDRETH 5,

i
FEEFRICEVWTT Y7 — MBEICCRDVE LWL BAENBS AR 5 U ARRES R ORHICHHO
BERLET,
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Search for reasons to believe in earthquake prediction by a private
sector using Yahoo comments

*Yoshiaki ORIHARA'

1. Tokyo Gakugei University

BEHARR N TREICHD., KX ERZIRERE (JESEA) ICL 2 MEFMBERISEL TMECGAHEF
Bl #BEHLTWD, 2021F4826HIC “FRBHD TMEGAETE] CGWHICEZROLESTY 77
EREL7=WebiZENNEWSKRR M T VD SEESNA (NEWSKR hET >, 2021) , MEGAHET

Bl k. T—9DOHRVAHLISFRHOHE LA, BOEMARERA LR TCHRE HD EEHINLTVWS (BR - R
EE, 2015; JIlI& - ANfk, 2016; #4614, 2020) , LA L. BREREDAT A 7ICLZ2ELRDOEELHY. TEW
RERITHBICERINRBRNEE SR,

SEDONEWSKRRA 7 v DiEEIFYahoo NewsTHEEY EiIF 5 N7z (Yahoo, 2021) ., Yahoo News®D K
BRESEICHEEOIXAY MHBHINTWS, 20O IMEGAETEI] DREICOVWTH, BEN. BEN
MADIAY MBEHINTWE, F2IT. AETIXZIOAA Y S, BREELDZDH,. FLIFELHEV
Dh. ZTOEBHEEZEZZEARA, BEENRIA Y MNELTIE, FEBREELTIDL I REEBEZIFAN
28RP. TMEGAHETH] ONHBEKZEHFMARE LTUSNMETZ2ERAENH#ONE, —A. EEMROD
AV HNE T—Y9DHRWAICEAT IBERDER. BTULIZLOIBREVANOHEBRETH>, £z, 5
BEOREICDOWVTIK, FTANREBTHEGW (T—IT Vo1 —7) FICKYTHIHMENREELTWDS
(20215 THEREDTRAEESEBOME) . MERER. BEEROIAY MIFEIYL L LEE
THEIENSE Do/, TNICRHLEBERIE. FREEDAIZBERT 22X ME<HONT,

<B|A>#>

NEWSHRR k7>, 2021, FRKHED TMEGAHE TR GWHICEZMDLEST 7,
<https://www.news-postseven.com/archives/20210426_1654811.htmI?DETAIL>, (Z882021-5-6).
HRERA - REES, 2015, tHERIKIRR ZRE T 5, #RiHE, 232pp.

NNIE—BA - 1NEkiRz, 2016, Rz - RFEFZORMAZEY 2 HEFNARICOVTORKEBIEDOH A, hE
2,69, 11-22.

HEIL#3E, 2020, *ET HHEFH : BEOHRIE W, #EY v —7 )L, 70, 55-58.

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

<S>
AMBIIRERRZMERRFAEREFE (2020-KOBO08) DIEEIZ S ITE L7,

© The Seismological Society of Japan -518-03 -



S18-04

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

*Hiroo NEMOTO'
1. Ritsumeikan Univ.

1. IELC®IC

Em20 (2008) FHEINERFZBI/EEME (UT, BNZBEBZRELRYT) SLUHERZEBIEEER
(LF, IBRZEBEEEMREET) (FLHTRITRKIE, [BNPEBEEEHREELT) OFRUE, FK
29 (2017) FICHETSn/NERFBFIESER (UTF, RIT/NEBEEEREELT) SLUCFERFEEEE
ER (UT, BOPEERETMHEEET) (FeHTRIRFE, RITNMPEBREEHRERLT) MERSINB
X TOMEIC, FEHX23F (20115F) Rt A RKEFHAMELCFHK28F (20165F) BAMEBERERAERE 7 %=
BRI HIABKEZMEDIBERDIRELTVWS. [IREHITH, FH245F (20125F) AMILERWN, FEK265F
(2014%) 8 AxM, FH274%F (2015%F) 9AMN - RILRMAEHELRBEL L5 LEIRKENHRE
LTETWS. 2 L-EBRKEDSREAZ, MMERICTHEPRR, BLUTBRKEBICEL TIHNZE
BEEEHICLZ2FUDNORTINFEZEREZBRICLIZ2ZCICTERNICEDL D BREENH > T-DHI A RE
AL TELLZ EIF, SEOMEHE, WERK - BABEZFLEAZ2LTRETHDIEEZ, RITHFEOH
RESIMET o, d, BFERTOECICEAL TIE, FH30 (2018) FHRETOEEFFRFBIBEEMHEIC
L BEFERBISME (2022) FLUBETH B Z &5, 2021FRFRTIKERY EiIFShiun,

2. &8

AERTIE, BRER, BREEDS>S, MhER ER] TOME, HEBK - BEXOZVICER%EZDH

T, IBNPEBREEES LUORTINPEBREZEMECORER (UT, IRICIHERER, RTHFRERT) L5
MER FREORBEATOURIMBLUERZT >LEREHRET S, £oT, BVWLERIIERES L
VIRTERETONRER MR O2BRE (NERO6IER, HEROEH) THS. 4H, HRETODHN
ICB L TIZMRA (2015a: 2015b) ICTHREFATH S, BHIAIF, IHFRR/NFER EBE] TE, 6BHROHH
EICHBLTEDNTVWRIEICEKRT 2HEIFENC25E (WE, WE) LI ThHholet®/RELTVS
(R4 (2015a) 1.

3. BEBLUER

WITEREO/NER TER] BRETE, CEROHBEBICHBLTEDODNTVWRHEICEFKRT 2HEIR ‘M
B, “BTE”, R DIZ{EER-TWS. ER23E (2011) FEHRILMAREETEIC K 23RO
BEZITEEREEZONDS., ‘B & “ME” S OHREANMERZMICEN LARRE L > TVLWBIHREN
IBEERE /N2 TR HBRIECTII6EERSEEH - 72H [IBEX (2015a) 1, BITRROHRETIL6RE
P 1BELREIEATVS., 01 EEOHMEDOHRAXS, HEFMNICELWEHTHZ & LHEAMN
BCIFEWCEND, BEREORBEEEZAZ20HME Lk,

BTN 2EREERTIEIRBORBWICT TARKEICOVWTHEMNE I &0 EIR/NEBIEEEHEICIKEI N
TWANEXENMbok. ZhERF, 6RBREOHERIZLEICEX, MUKEDORBEIN1TTHND LI
Bofeh, BIRVWODEICEENELTWVWS., R—IJHTHERTZ L, KUKFLEDLETIR—JDHBE
EHNELTR—VDOHREELHD. FONTVWIABEIHREICLIWVKRECER>TEY, HIZIEE, BREAME
RRIFABHOBRECTEDATVWE—F, BEBE, MULOK, NHY—KRvy TR 1 BEOERET
BEONTWBEITTHS. 5 LERRKIE, NEREETIEADNZHERK - RKXICEL2AERRDY, &
BREHREDOHIBTICE > TWBDICE LTV B HESEAEV. TEER ICTERWIRD #ERHK - B I
RTDIAEBEBCPHABOEENNETHS.

FHHEIROEMFKRT MEaf PRTFROHER ER] HREOABRICEAL TEAFRTIEMNRVS, NE
B MER] BHRE L RROBFENENT LD >TETWS.
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4. FEw
RERRR S & URTRIRO/N 2R (ER] ZRBOSTH S, HECHETZRBORESRSNTVST

Y, BLCNFEBIEEBECORMOBIICL Y B, BEFK - BCET2RBAMD 71, ZTOK
BUHRNEBICEEOHE I ENEONER T, S, INARERES & CHRPREEICT M2/ 1CTRY
BOAE, BB WK BRCELTEAT2MES LCATORELTVNERT ZUEND S,

S

|HER S K CIRTHFERO/NFER [EBR] HRE.

RARME, 20158, (Att) BAMEBERERE/ V57, 4, 44-48.
WBARE, 2015b, (A%) HAMEFERE/ V57, 4, 56-60.
< https://www.zisin.jp/publications/pdf/monograph4.pdf >
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