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2000 4F 1 5% [ B0 H % L (Southern
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TR A 58— BRI, alid BRI A
IR e S WSS B E2 b B L R i
W RGEHF T K. 2007 4F2E 2018 4F42 CSEP THHIFI 28
—Br Bt (CSEP1.0), 2018 4F 2 Ja & J|& 25 H AT HY 2.0 Bir
Bt (CSEP2.0), MAEBEE T M-S JLIE bR & 1EHF S
MR TAEE EfpIRE, FFO83E CSEP2.0 TARRIA
FeoT IR ST | AR SCAE A M S SCRRAY Rl B, LA
PR RS AR R 25 T RELM AH K TAER I &+ 4F
CSEP1.0 B Bt A St e, LARAIE T T2 2.0 BrBe
A 20 X HLR S RN

—. CSEP2.0 Bt E%

2018 4F SCEC 2f AR 4 4 CSEP & WL fiff i+ 2, 1]
W 5E 2018 4E 9 H J3 8 CSEP2.0 i1 X, A IA W

éEﬂ%ﬁﬁ%ﬂ%@Zﬁ%ﬁ%‘k&
HEREIRTUR TS SR

2021 55 503 (R5E26H8) 202138 10H

CSEP Rty @ — bt = O bR 54, IF
T 2018 4 [ b5 35 4% W ) SRL HE IR AR, 2 T RAS
X CSEPLO MR TAEEATAR IR 9 /30w, A 1R
SCEXT CSEP2.0 B TAE BT T % (Akinci et al., 2018;
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Q: How do we assess the potential of .
earthquake precursors?

= No credible evidence for reliable precursors prior to large
earthquakes

= Much intriguing empirical and theoretical exploratory research

= According to some, to make progress, we need:

1. More data Brodsky & Lay,
2. Better physical and empirical testable models Pritchard el al,, 2020
3. Analysis, technigues, lab experiments Ben-Zion & Zaliapin, 2020

4. Improved research methodology and experimental design
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- ' Distance between two focal mechanisms
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Shcherbakov (2020) F] FH Bayesian 77 1 X} -5 4 7= il il
55 TAEIT T8, Ogata and Omi (2020) f#f
FHGETT 7 o0 M i AR R T S A DA
IR Zhuang (2020) 4 T BAFTOFERTIMAGE
TSR RR RS 1 ETAS TR DU B4 A4 5 5K Bt
A ] RAT G, WE 3 ron. ATLVEH, JCiefE
B o — [ R ) ELAAC R I T T, 3 AR X SRS R

BRRSSERMER
(2007-2017)

ZIRSENER
(2017-2018)

LAY T, 5 CSEP2.0 MR TAENAA 1 8
R R,

=\ TEIME BT

CSEP X & 2 Hur, HBLRIBR KB 5
BT =AM B, — RIS BE (2007-2017), B
TR T HA G SRR AAD 2 ) B IR 55 %% CSEP

FRFRCSEPZA
(2018-2022)

G—itEH « SEREIHIE ESEI
2 BT E AR REeEh
G—HIBE &5 - B8 0
« TR REIEY UM B )R
CSEPZ 4% T E—{k
IR
#
o S A

I RS, RERZMSaIrB (2017-2018), X2
—Br B S =W B, RIORIEAE AN [B] A R 55 4
ERTLGEATAE R AL ER A IR R RIS R &
AR 2 M55 g B AT LA ol Sz 0 25 SR Y CSEP #r &
a4, = RKRIEEANAE IS4 L/ERFER CSEP R
48 (2018-2022), X —RA@HHEE H LI EERETT,
Ao 3 b R ERORT Ab AN BCHT S I B[R] 5[] g
TR A A TR AL R RE PEA — A 1Y TAE R, W
4 FI7Ro

P 4 CSEP T & LRI K BUR I BL

= HA X TERE

5 CSEP Tl H 2R LAY [ B & AR RIB AT 2 BN
FIBFSERALN 22, 5 ER 2 A E R X
5 SCEC B RUFHIRH G 1ER R, JUHAE CSEP IX
—HAERZESESROEEERT, SHEHRG
R Prfl TAEMR AR AT RS Tk, 5
SCEC B A GER AW AL 5 Frose

SCEC Institutions

UsSC s Nir

o m ormaon  UCTNE
[ LU — m - Berkeley <o YtahState @Tufts

meswe_ JK ﬂm;lll
W KENTUCKY ﬂ ﬁ‘ R

TEXAS W astey

- e - @ JpL CALPOLY POMON, o Porlond St m Western§g

= rn . et Livaiweary S LIC DAVIS e MAREITIE

ﬁnncm N ° SMU Biviivors  ([Skmmisms  @eesses  LUCDAVE Bliviimros .L"."H'L. &
- . UMASS we—— q X

Appalachian  Gegrats - @ E\iim&%’r fl— ’ * ciCESE.

EE Bl - 0 BF e I Y aee

Kl 5 5 SCEC BATEVER RMEBRF T (FAR(E ST https://www.scec.org/institutions)

YEH CSEP HHRIIFRN 2 5, T 2009 £ I A
CSEP1.0 L1, 7EFX 3k E R b= AT 74 Tl
WMRSRIFNARG IS T il 2 Je, RS 7—& W
AR, AEFEAS ) TS FR RO A 7 3 o P ) 3 8 B
TR S AR A SR T T A KRR A . [
I AE 24 A [R5 ol CSEP2.0 TAEIEIE 8 N IEFLZ
Bri, X EMER AL, BTSHERS
T B b 52 1 B R SRS Y 1 B A TS TR R AG: 56 T
LASN, SESMNAFTT R 2R A1E, I ESE

75 MRS I & AN A B 2 0, X TR
CSEP TR TARR T —BIF i A 2 L

ARXAEEBIE 00 SCEC £ EUR &, I 5H
AN CSEP L Z M, Bahagh 7 R, HA,
v 2= =4~ CSEP Mk X CSEP2.0 M BE Y TAE 4%,
w1 pron. Hr, BoRF CSEP Ml H L F—# T
VEZE AT RN £ PR 1 52 A R A TR T, T
AR A R TR A TAERE RS, JF R E PR CSEP



*=1

AFEZ CSEP2.0 FE TAEJT I

CSEP 2.0 T1EAR

B (3) FF RISE T H A& JRHT 14 1 e s 5
4) JE R AA TR FE TR A9 AR

5) BHTA B R GEARD .

1) #1%F 2014-2019 HAIRIEEAT Y G AR B 50 J MR A 5
2) T RISE (Real-time earthquake risk reduction for a resilient Europe) I H & it TH

HA

1) FXFE ), 23 [E) s AR AN ) M R 2 R RS R A A 732 AU B o7 YA TR A R
2) SRS BN A, KA F 800 B S0, JEFTSEi Tl ;
3) TRAAE Kanto HI X 11 3D BIHIRESY | €04 3D BREARAL . 3D B %5 ETAS ] 3D HIST-ETAS £,

wpes [V NI E A BTSSR L

2) #—# K Ji EEPAS(Every Earthquake a Precursor According to Scale) 157

1385
Wi

LR :

1HZI01D1 DO0MZ0MWIE00 28:00 Na Gl
H 0310006 MAD-EE

1A 130.5° 140 1415
L i i

Magnilade
a4
a5
51

=t 8.0
i9

Dt (ko)

' p

6 ZEEZR HA CSEP B & HBA ST X KR 5t XBE T 3D-ETAS FIEEIY Delaunay MIFSRISME &, b (05 T 1E %

7R 3D B b (AR ERIIER ;

ST, H4 CSEP1.0 B Bt RGACHS AR 28 &
5, HA CSEP HUL MK EEF 7 Rt —£9 K,
AR JA Atk et 1 72 B ) 25 TR R 2 S AN [ 2
FOR SRR B TINIEAL 78, (EHRTT RS B sh b a7
RIS, KA RIET =425 Al BRE . ETAS HiR
WE 6 25 H 7 H A CSEP HF & T PA B XS K A 5l IX gk
1T 3D-ETAS WA i #8237 79 2= CSEP M 35t A0 1]
TERA TR BRI 5T O AR & 250 1 22
B, R RE T R AT H R IE S TR . ]
W, AN CSEP WU HOAE T —25 AR H T B 6
HIBFSE BAR, F55 CSEP1.0 By BUME T KLU A T4
o

P;EI Ay IEI\QE&IEL‘EJ‘

ARILEEE T CSEP2.0 TAERIHIok Bt L ESMA
I X AR, LA, 5 CSEPL.O M B TAE
T, BFFT S ARE ST T A AR, (URXS
ANE I DB A 8 OB S TR B . R TS RE I &
PEACTT AT T T4 H A I 5 B O A3 & A 52
R, A L = R = ORI 5 I 2 2k 9 CSEP2.0

A EFOR N R R T o B R (Ogataetal., 2019) o

W EIBA T R @ F i CSEP ik oLy, H BT CHUSR
TERCR. TR 22 TAE R, BRod AR RRATS
RHATHACREB ASY, 388 H AT A 1] A 27
RIS SEBERIDT S M B SG R X IR SE 3R
ARIH B H bR BAEEE L RN, AT
OB A A R F 22 32 2 WE R N MR R BRI, A
R B S U 2B A RGR I fomE, H
1, WA RE AU R S I ARREPLIA R BYHE,
R B EYT /AR RO A RIS T
RGBT, A RE S AT TR A TAR RS AN
2

S 3k

Akinci, A., Taroni, M. and Moschetti, M. P. 2018. Ensemble
Smoothed Seismicity Models for the New Italian
Probabilistic Seismic Hazard Map. Seismological
Research Letters 89: 1277-1287.

Bird, P. 2018. Ranking Some Global Forecasts with the
Kagan Information Score. Seismological Research
Letters 89: 1272-1276.



Christophersen, A., Rhoades, D. A., Gerstenberger, M. C.,
Liukis, M., Silva, F., Jordan, T. H., Marzocchi, W.
and Werner, M. J. 2018. Highlights from the First Ten
Years of the New Zealand Earthquake Forecast Testing
Center. Seismological Research Letters 89: 1229-1237.

Hainzl, S., Cattania, C., Werner, M. J., Marzocchi, W.,
Christophersen, A., Rhoades, D., Gerstenberger, M.,
Jordan, T. H., Savran, W., Liukis, M., Helmstetter,
A., Jimenez, A. and Steacy, S. 2018. The Forecasting
Skill of Physics - Based Seismicity Models during the
2010 — 2012 Canterbury, New Zealand, Earthquake
Sequence. Seismological Research Letters 89: 1238-
1250.

Jackson, D. D. 2018. Testing the Classic 1988 Forecast.
Seismological Research Letters 89: 1288-1297.

Katsura, K., Ogata, Y., Tsuruoka, H. and Hirata, N.
2018. Exploring Magnitude Forecasting of the Next
Earthquake. Seismological Research Letters 89: 1298-
1304.

Michael, A. J. and Werner, M. J. 2018. Preface to the
Focus Section on the Collaboratory for the Study of
Earthquake Predictability (CSEP): New Results and
Future Directions. Seismological Research Letters 89:
1226-1228.

Ogata, Y., Katsura, K., Tsuruoka, H. and Hirata, N. 2019.
High-resolution 3D earthquake forecasting beneath the
greater Tokyo area. Earth Planet Sp 71: 113.

Ogata, Y. and Omi, T. 2020. Statistical monitoring and early
forecasting of earthquake sequence: Case studies after
the 2019 M6.4 Searles Valley Earthquake, California.
Poster Presentation at 2020 SCEC Annual Meeting.

Savran, W. H. 2020. Pseudoprospective Evaluation of
UCERF3-ETAS Forecasts during the 2019 Ridgecrest
Sequence. Oral Presentation at 2020 SCEC Annual
Meeting.

Schorlemmer, D., Werner, M. J., Marzocchi, W., Jordan,
T. H., Ogata, Y., Jackson, D. D., Mak, S., Rhoades,
D. A., Gerstenberger, M. C., Hirata, N., Liukis, M.,
Maechling, P. J., Strader, A., Taroni, M., Wiemer, S.,
Zechar, J. D. and Zhuang, J. 2018. The Collaboratory
for the Study of Earthquake Predictability:
Achievements and Priorities. Seismological Research
Letters 89: 1305-1313.

Shcherbakov, R. 2020. Bayesian Framework for Aftershock
Forecasting and Testing. Poster Presentation at 2020
SCEC Annual Meeting.

Strader, A., Werner, M., Bayona, J., Maechling, P., Silva,
F., Liukis, M. and Schorlemmer, D. 2018. Prospective
Evaluation of Global Earthquake Forecast Models: 2
Yrs of Observations Provide Preliminary Support for
Merging Smoothed Seismicity with Geodetic Strain
-Rates. Seismological Research Letters 89: 1262-1271.

Taroni, M., Marzocchi, W., Schorlemmer, D., Werner, M.
J., Euchner, F., Heiniger, L., Wiemer, S. and Zechar,
J. D. 2018. Prospective CSEP Evaluation of 1 - Day,
3 - Month, and 5 - Yr Earthquake Forecasts for Italy.
Seismological Research Letters 89: 1251-1261.

Werner, M. J. 2020. Experimental Design for Testing
Hypotheses of Earthquake Precursors. Oral
Presentation at 2020 SCEC Annual Meeting.

Zhuang, J. 2020. An ETAS model incorporated with focal
mechanisms. Poster Presentation at 2020 SCEC Annual

Meeting.












IEBRHR OIS IR AR ELIAER 2 ye
S EHEE AR A RIS 13.\ N J—
MR SR AT ~a

iR Rif 01 & SIPBEERME 2021 1 HY (R 22 8D

“RREIME” IR TR LS R 2021 2 H (2B 23 EAD
Al FFOIBIFTI B Z MR 2021 SFE 3 HA (2B 24 HAD
CSEP 1.0 TEFB&R+FITIERF 2021 SEE 4 (RS 25 HR)

CSEP 2. 0 ES T1ES M 2021 FEES5EH (B 26 81



RE=

TRE THOH MR 5 B NG SBE = B OGHE KL KR BER
nEE B B

“REEER:

HhEhE B ETRN R RHA SRR
E-mail:sycglb@iefac.cn



