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A Model Based Approach to Earthquake
Forecasting

Bill Ellsworth (U.S. Geological Survey, Menlo Park)
It has been 30 years since Utsu (1972) and later Rikitake
(1974) and Hagiwara (1974) proposed that earthquake
recurrence could be understood as a renewal process in
which elastic strain energy must re-accumulate after the
occurrence of one earthquake before the fault is prepared
for the next earthquake. This hypothesis has its roots in
the ideas set forth by Gilbert (1884) and Reid (1910).
The conventional approach to earthquake forecasting has
been to apply the "usual suspects”, such as the
lognormal, exponential, Gaussian, Weibull or gamma
distributions to the earthquake forecasting problem.

In this talk, a new (to earthquake forecasting) probability
model that is based on a simple physical model of the
earthquake cycle will be presented. This model has many
desirable statistical properties that make it a suitable
candidate for describing earthquake recurrence.
Application of this model to the next M 6 earthquake on
the San Andreas Fault at Parkfield, California, suggests
that the annual probability of the earthquake is betwen
1:7 and 1:14.

58108
ZEAEMNOEEMBLEZDXFRITAIR
—RE - FENET RAHBEOWBETIL—
AlES
LENVHIIE & SGHE R L D TS T —
B ERREME LTROT-ZLWEOWEE T L
ERERT 5. RAWROMEG - RBEIMICHKET D
WA O AL, Ty Y« AT A RRA
HodFTHZ LIk TIEAENTZLDEEZD
No. Fiz, FAYRORGE RS B & O
BEHETHET 2D 2 v VEKROMBIERICH 2
DT s, IRTET 2 F4 M8 oW fEEE) I L -
T, EHMBRYICECEEE ey N THD LR
SND. E EEEE SRR EE -
72 E SRR IS N R ET DY, Thb 2B
DTG —1E LW R O E T v X OBLE D
DA DZENMETHD.

58178
KIRFEHFD 3 Rt igigs

HE ) 1| B 52
B E T RZEF — LT, F—20ETH
% B i ¢ oo #ER g T IRIERL & B f5 95T

10

FEHEMRE A2 —=a2—X No.13 2002

DHEREL LT, KBCEE 0 3 Yot A &£ 7L Gl
ESBEDSAMDOET V) BER L. AR, Z
DFERZEABNT 5.

HAR RS T L OIERRIL 2 DO BRMEN S 5. K&
WNCHUERE S A HEE L, WIS, & 2 TH DAL HERE
ERREELZ S Lo, s T L2 ER LT,
BoNZET VLD &, KB O AR X,
KBCFE & bl E£2 ERTEE VD TRER) 12X
0, AEBR LA & KBRS E D 2 DD EHIZ Sy
5. ZOREE, WBEICELNET LV EFNT
b5, RETNLVOFRREL, HBERME L TOWEE
BHRIICEBE L TWAHZ EThD. ZDid, AT
T A BEENIT L0 SRRl S AT AR O R AR
ET L LT, MEBOARKICK X LY &
EL 95 2R THEE O LN IEREICERBL S
TV,

5824H

FEERRBIIRHEDOE R

—REHE R LUBOMREE L ERESH —
ZIRIE—ED

ARFICIE, FEBEFRIZ 3407 D B Fe i OFw A7
5, FEBEEOMBRAE) L Ja— LR A E) & B
ONCTHEL O ESS Z L H B E L.
FERE) I D B Frifi &, B Foif O bh im0, Bt
b7 7 7@F 42551 L T8HIZXs L.
B it OB HERE ) ) 6, E D 8 OB T
D9 H 6 A sk CHEREICERE L T\, Z &
DR E T, Mk Bbn 2B EE O 5 bbbk
DIBEITRREEZBR DICAMNE L, ZTO/RREHWT
FERE) 1 B30T O 2 JEHEM R & U7 PRl & SR oD 7.
ZOFER, 2.2m /1000y & W IHENFLNTZ. Z
DAL, TERNO T RSO EE A 2B 11
ST LA 2 VTR 7= B L IFIER U
Tholz. LIeh o THEITRT LIRS, Atk T,
VEIERIBR 2 PR kL S vz &b s.
BITHREE, 2 OFEE LSOV 2 &R 7= il
B A T, g e E Ao L.

T ORER, AEEHT (FE3C) WEREIICET L
ANZIE, L3 0~ L4 THRIIZ -11 ~~13 m, 2.8
FTAERNC =33 m, BXO4 HHERNT-39mE VS 3
OO EMFH M DIFAET D 2 &AM S BRI
SHTe. 2.8 THEETE 4 JTAERTO @I >\ T
X, FREEXAR D THLILOD, X7 T =a—
X =7 @O Huon Y5 DML IEIIEE: OIS
EnopoEINT T EInEEEEETLE,
DOFERBUCHBEIT VW E b s.

Active Fault Research Center



EMERtE 2 —=a2—X No.13 2002

EEMIRE 2 —FEHmE (2002F4 A)

Bt HEAR

B X EE HHEERFE)
4A2H wEREZESRYFTMMBEE 26 A BXEHELI R (FREE / ®R)

4A2H FRFNOEBREZHERBRTTY FNAHFY—EBRNEES (BILLEE /ER)
KAEIEENE NP - REBICET 2 BEFHII OV TR 21T o 72,

4A5H RFNLREZERRFHFREEMEER (B1790E) (HHE/R®R)

4R5H ERATZESRAT MM BRFHREI R (526 E) (EBLHE/RR)
H ]l 47, A% 1L i e 7 L O TR LT

489H pRFKEE (REhENREMAETSR (F2E0) (HLUEE/ER)

HEERG St iR s b ik o RIE LIZ W T, BRI E SR SN B REZHE 2 C
WS, FORE, BIEEOEANH -8, =&, %, W54 Ro&EH5
i 29 BTAf Z b o N2 2 Z L CRANE Lo 72,

48108 WERAEEZES (F98E) (HHE/R’R)
4R17H wEREZERE 65 ARMAFMHSE (BILLHE /'R

4R17H FEFALAREESR (EXRFR) (HHEE/ ®R)
4R818H8 wEREZESRYTMMBEE 20 ABEXEMBLITR (FHIHE/ ®BR)
4R 19H BRZESE 0 @HREHAHERNE (BILEHE /'R

4R 22H wRATZTESRAT ML BRFTHREI R (B 27EH) (EBLHE/RR)
J el 7, BT Y, R SRR T A oW TR LT

4R 248 wEREZESRYFTMMBEE 27 b EXEHES R (SREE / ®R)

4R 25H 1 ERMAEHERERZESR (FREAHE /=)

* RZA—ZADNY I FoN—I, BHEMELL 2 —HR—LX—0FENKR
(http://unit. aist. go. jp/actfault/katsudo/index. html) TZEW=1EITET.

2002. 5. 31 17 T 305-8567 XIKEDL (AT 1-1-1
R - 1T WMIITEBCEAN EEBRMREMER RRETHA +
EHEME 2 — tel:0298-61-3694 FAX:0298-61-3803
REHEY  BEIREF URL http://unit.aist. go. jo/actfault/activef. html

11 Active Fault Research Center



	表紙
	地震被害予測チーム紹介
	断層活動モデル研究チーム紹介
	活断層情報研究チーム紹介
	活断層調査研究チーム紹介
	2002年米国地震学会
	研究集会・学会
	フィールド・トレンチ情報
	新聞，テレビ報道
	招へい
	講演・訪問等
	セミナー
	2002年4月活動報告

