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Monitoring seismicity anomalies by statistical models
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M8-MSc algorithms: Keilis-Borok & Kossobokov (1986), IASPEI Software Library, 1997

RTP (Reverse Tracing of Precursors) algorithm ; Shebalin et al., 2003, EPS)
FITEES MR (precursory swarm) (B84}, 1976; Evison, 1977) >
EEPAS ET JL(Every Earthquake a Precursor According to Scale; Rhoades & Evison, 2004)
HIERDEFI : Jones (1985, BSSA), Agnew&Jones(1991, JGR), Consoleftt (1993, BSSA),
BITHE (1993, #1EE), Maeda (1996, BSSA), Ogata et al. (1995, 1996 GJ/)

HERFBRRL:

R (F17E, Gap)
§4781E (3 L, 1965 BERS4R)
A ROESTEIE (Ogata, 1992 JGR)

bil:

22/ Gutenberg* Richter (1949BSSA) etc., B§[E] Suyehiro etc. (1964, PAGEPH) etc.
Coda Q: Aki(1967), Jin&Aki (1986, JGR, etc.), Sato (1986, JGR), etc.
RS LD /0O:

Load/Unload Response Ratio (LURR): Y{E, Yin et al. (1995 , 2000, 2006, PAGEOPH)
Y{E*ETAS; Thang & Zhuang (2011, tectonophysics)

Shuster test: Tsuruoka et al. (1995, GJI); Tanaka et al. (2002 JGR, GRL, etc.)
Fourier series +/x ETAS: lwata & Katao (2006a, GRL; 2006b, #tEF &
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Orange color represents aftershock sequence of the threshold magnitude with
Relative Quiescence, otherwise white color.

“Felt” represents felt shocks, and “0.0” represents all the located events

in the catalog
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Fig. 12. Series of events and their cumulative numbers for the
aftershocks of the Western Nagano Prefecture carthquake (M

= £.8) of 1984,
|

Fig. 13. Residual point process of the aftershock occurrences of

the Western Magano Prefeciurs earthquake: (a) cumulative

numbers versus the transformed time; (b) magnitudes versus

the transformed occurrence times; and () time seres of the

number of poinis on a moving interval with & =8 (see the

caption to Fig. 10 for a more detailed explanation of the
graph).
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Fig. 14. Cumulative numbers and magnitudes of the swarm
activity befose the Magane Prefeciure carthquake versus lapse
time [rom 1978 1o the occurrence time of the main shock:
events are selected with a cut-off magnitude of 2.5 from the

IMA caalog.

Fig. 16. {a, b) Cumulative number and magnitudes, respec-
tively, versus occurrence lime of the residual process of the
swarms obtained by the epidemic-type model with the esti-
mated parameters in the text for the data of the first time span,
1978-1979. The vertical dotted line shows the end of 1979, (¢,
d) Similar to (c) and (d) in Fig. 14, respectively, but extrapo-
lated for the last time span from the beginning of 1980 1o the

occurrence time of the main shock.
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2007 Niigata-Ken
Chuetsu-Oki Earthquake
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Rate/state dependent friction law of Dietrich (1994, JGR)
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Global Forecasting using NEIC-PDE catalog (M=4.7)

Single-link-clustering by connecting the space-time distance dg; =

A e +(CAgye )? < 0.45° (0r 50km)

time

1973 ~ 1993: learning period, calibrating the forecasting parameters in Ogata et al. (1993, GJI)

1994 ~ 2013 April: forecasting period

Foreshock probability for isolated or the 15t quake estimated from the NEIC data from 1973 — 1993
Given location of a future earthquake, probability is calculated by the interpolation using the including Delaunay triangle.

Global Forecast Result using NEIC-PDE catalog (M=4.7)
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1994 ~ 2013 April: forecasting period
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Zhuang et al. (2005, PAGEOPH)

E% Al ETILZERFELI-&LSIZ, GPSERAIDRFZEMT—423 5%
THIFAF M OEDEELE DB EICE - ZEFRIETIL

ZEEITRENDHD.

o Time (Days) M0 'Vl 24 é‘
0 1000 2000 300 4000 500 6000 B @ '3
N ] S S S S x-éﬁﬁfa%
Se gl " s AtIH) = e+ [ g(t-9)aN, + [ ht-s)am,
5 . LY __‘:.-‘ 0 0
E | Al —§ = u+ Y glt-t)+ 3 hit-7,) f(m)
81 n N2 o NE Ne 2@ {i<t} {iirj<t}
el 2 g Lashda 1 B it DML L 0D R OD S8 45
Langilude :4 - :) é; =1 Sanhe (S) @It (‘;z g(S)
& S o] 8 8
g °] DN |
g, Bk e s L | L P S “" e T Tl T “ ] 000 005 010 015
‘,ts : rangan‘g e e e : 1982 1?8’1/198& 1935TimL9(9$ear)1992 1994 _19_9\!5‘ \1995 B Time (/100 days)
BIENC
LU By
o w3 $ 3|
T T T T T T T T T (=} ; = ; ; - mg_’
1962 1934 1985 1968 1990 192 1934 1996 1998 1989 1990 1901 000 005 040 015
Time (Year) Time (/100 days)
EE - (= — »
g FOEOALERETE=SYLY
MR RBHRT HMEFALHMIHETIV QuISFRERITTE)
s BREOEYY T—2DHEAT-HEIZEL-LT, AIkMBLNGNE
I T —_— S . - s 2 = i%o) 2 5'0) % — D tsé
BEREHNMITELET AT MEDME EIZDHA S, Bl ERAE: WROREFHUOTE - TOR
ZERENMECTHEZDLIBREFRERET RETHD. EORARBEE: MEFAOFME-OLT
S g amy — . EEEZEE: MEFHOEREEHEETIVY
© BRGRETRLHNM T SORBTTLIHT R i T
ERIZEDNTOoEADOLNAMMEEEBRSEH5. ISR AEERNSOREFHOUTILAALEHFTAEHE T
S —. ETETRRYIR HEDSBEETILEZTOEYRETA
MBI NTh, B ot CEIEE S — A T S e WEEORARETA
FIB UM EEEHICHELEER SR DARIFHIEMAK SRR BT TSR '
g—w)éo HEEH RN RREDEOREERL I EEH TR
s MEFHEEZRYEI OIS -HEFIHDIZ




