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IWENacElacy Of an earthguake: prediction method Is
556N IIy predefined by the accuracy of the data

Vellable, which is far from ideal. The unavoidable
=~ hatural difficulties in observing seismic events as well
= a's ini correlating them with other geophysical
- phenomena and fields complicates the design and

testing of a new generation of earthquake prediction
technigue.
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Trie z -umulated case-histories of predicted and
nr - predlcted earthguakes provide us unigue

= 1d'50 far- very limited information that may
= elp understanding the ultimate limits of
“seismic predictability.
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SHMEIEss predlctlon of‘earthquake PrONE areas

reclictior) of cl loczition of =il 2elgtgie|tiele gf
oE] ain magnltude

Terr por ‘ _ln years Spatial, in source zone size L

JHJ" 1) 10° |Long-range up to 100
_—._H.kﬂr-' ~term 1= | Middle-range 510
ﬁort term 0.01-0.1
{Immediate 0.001

* Moreover, the Gutenberg-Richter law suggests limiting magnitude
range of prediction to about one unit. Otherwise, the statistics would be
essentially related to dominating smallest earthquakes.
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are rare T R s
fthe M8 ’
limiiediion

f,._.-_:u [ es-the annual
%ge AUMBEr of:
—earthguakes with
~ magnitude 4 or larger in
the 667-km (above) and
427-km (below) circles
centered at the point.
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S——TA Uﬂm\éﬁformance effearnthguake prediction s
AlEprithims,Vi8.and M8-MSc: MagnituderCii S

=
| Large CafthgUakes Measurerels | Confidence
- | Tota Dicellgicie) 1) dIdifiis; 7o evel, 7o
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39- 9 7 5 28.214.5; |99.6c 99.s

I present

The significance level estimates use the most conservative measure of the
alarm volume accounting for empirical distribution of epicenters.

o drive the achieved confidence level below 95%, the Test should
encounter four failures-to-predict in a row.
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19/09/1985 Mexico Earthguake
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Dhgtance, km

20, October 19867 M3 3
kermadec earthquake
w, Al its aftershocks
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20/10/1986 Kermadek Earthguake

3 = _hlﬂ- 5 r.
= ra + A .
=1 - 3 3 ke 0 1
i-* e .

Sl g ] ]

P i A

S ?
* o & 35

- + -

30

Kermadec, 1986/10:20,
M=8.3

Al

r_ﬂw.i

LLLLATY

-\.-"

ENNNBN|IBG (WEnd

8th Workshop on Non-Linear Dynamics and Earthquake Prediction

B i—



Outside Test Area,
NOT COUNTED in
the overall statistics
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Mac quarie earthquake

and its aftershocks
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23/05/1969 Macquarie Earthquake
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08/06/1993 Guam Earthquake
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08 August 1993, ME.2

Guam earthquake
and its aftershocks
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Outside Test Area,
NOT COUNTED in
the overall st_atistics
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09 June 1994, M8.2

o ) Bolivia Deep earthgquake
m earthquake at distance W nd its aftershocks
fabout 250 km. o

=]

-__::_ -:"fh_e; previous earthquake
~ that deep happened here in
1963.
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04/10/1994 Shikotan Earthguake
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04 October 1994, M8 3
Shikotan earthquake
and its aftershocks
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07/04/1995 Samoa Earthquake
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03/12/1995 lturup Earthgquake
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Outside Test Area,
NOT COUNTED in
the overall statistics

25/03/1996iBalleny Sea Earthguake
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204/06/2000. South Sumatera Earthguake
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Seismic events that big
Wer n the Indian
ean subduction zones

only twice in the 20™
ST

These are

the 1941 Andaman, Ms8.1
and

the 1977 Sumbawa, Ms&.0
carthquakes.

his implies local
1 probability gain of
more than 20
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b 26/01/2001"Gujarat, India earthqyake
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India earthquake is just
outside the area, where
the NEIC data permits to
run the original version of
the M8 algorithm. Note

that one of the circles,
nearest to the epicenter of
the 2001 Gujarat
earthquake was in state of
alarm, although the MSc
N Gufﬂﬂgfgﬁi Eyﬂ;f;alj#w predicts an opposite side of
e eechoet it as the most dangerous

/.’(lf“ll ZAnc TIF imlil ANM&EA1-1. o~ area
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AR COAST OF PERU

This earthquake is
the first failure-to-
predict in M8-MS¢

testing aimed at
magnitude 8.0+.
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11/2001 QINGHAI, CHINA earthquake

No earthquake of suchimEgMIGE had heenreve
| reporte InsideNc#Zss hetore the 2001 Qinghai
- earthquake.

glargestionenn the 20thrcentury has
magnitude MS= 7.9/and happened on November
08, 1997 four months after declaration of the M8
alarmiin our Test. (The next largest magnitude is
7.3.)

A conservative estimation of probability gainiis
about 20, so that the prediction is not trivial
indeed.

The nearest magnitude 8.0+ earthquake
happened on November 18, 1951 near Lhasa,
Xizang (Tibet) 375 miles (600 km) south of the
November 14, 2001 epicenter.

14 iw 2001 QIIIQGHA,I CHINA Earthquakﬂ
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Regions of increased Probability of Magnitude 8.0+ Earthquakes
as on July 1, 2003 ( subject to update on January 1, 2004)
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- indisates mducton of the alarm arsa
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2570972003 19:50:06 U1c HOKKAIDO, JAPAN REGION earthquake

hisisithersecond failure~torpredictithe
WordNaraesteartnauaKkestn course :
Global real-time prediction experiment
aimed at M8.0+ events.

Can we exclude a possibility that the Time
of Increases Probability, TIP, in Cl#64 is
related to the occurrence of 25 September
2003 great quake?

The analysis at a shorter-term lower-

maghnitude scales [shebalin, Keilis-Borok, zaliapin,
Uyeda, Nagao, Tsybin, 2003. Short-term Premonitory Rise of the
Earthquake Correlation Range. In [UGG2003, June 30 — July 11,

2003 | suggests that, perhaps,
Cl# 64: TIP as on July 1, 2003 we can not.
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The M8.0+
alarms in
1985-1999.

1905 Bpems, rogpl

Time; years
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The percentage of alerted
area as a function of time
for
M8.0+ (above)
and M7.5+ (below).

The obtained estimates are
based on the counts of
magnitude 4 or more and 5
or more earthquakes in the
period from 1964 through
1984, while the counts of
magnitude above 6.0, 7.0,
and 7.5 in 1900-1984

‘ —t— M4.0+ —8— M5.0+

e ADAU
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-~ W Uﬂm\éﬁformance effealithguake: prediciion™
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The significance level estimates use the most conservative measure of the

alarm volume accounting for empirical distribution of epicenters.

The prediction for M7.5+ is less effective than for M8.0+. Nevertheless, we
continue testing the algorithms for this and smaller magnitude ranges.
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Regions of increased Probability of Magnitude 7.5+ Earthquakes
as on July 1, 2002 {subject to update on January 1, 2003}

0° 45° 90° | 135" ‘IBE]E 135° 90° 45°

FHRUnAT A o -0! Eighenine I:l - indizatea no incleased probability 4
. inumqtm:mﬁmtp SERLRES . :
d | 4 Eari Wi Pradiciion Thhﬂl“j:. ; i:E indicates increased probability
i WW[-ﬁgmwﬂm B - inoicates regucton of ihe alarm area
G hg,,r the BAS: algorithm
A L i : A i I I

T JHHF b Yl n":- hﬂ-ir;rﬂtﬂ

The Abdus Salam ICTP
Miramare ¢ 12/10/2005 8th Workshop on Non-Linear Dynamics and Earthquake Prediction




_— |
Sent on Monday, W.h_at Wa S‘pf@fCtEdr

July 15, 2002

(Subject: The

2002b Update of .

the M8-MSc 5 Earthguake(s) with magnitude 7.5
predictions) 5 or more willoccur in CI' #5

along with the $yellow) during the time period
updated S rom July 2002 through July 2005.

predictions of

major earthquakes In the second' approximation; the
worldwide. MSc algorithm has identified the
area (red) that stretch between

24.52S - 21.16S and
178.76E - 177.53W.
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WisE E'Was redichec J""

“..'.

.;a

e position of the
MB-MSc alarm that
narrow down
substantially the
prediction area
suggested the
occurrence of the
great deep
earthguakes (depth
of about 240-700

Depth Scale (km) km).
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Whatbgga@ﬁ'ed;—

s. EARTHQUAKES:
OGN UIMES -
2002/08/19 11:071:01
2002/08/19 11:08:25 ;
Coordinates —

21.80S 179.49W
02/08/19 FlJ] ISLANDS REGION 23.855 178.41E;

MW 7.5 aind 7.7 Deep Earthquakes = :
and their aftershocks Depths - 586.8 and 693.7 km;
Magnitudes —

MwGS (MeGS)
/7.5and 7.7 (7.7 and 7.4);
F-E Regions —
Cl #5: TIP until 2003/07/01 FIJI ISLANDS REGION and
SOUTH OF FIJI ISLANDS.

The two August 19 main shocks mark both northern and southern edges of the prediction
area. Does it mean that sometimes exact prediction is not possible?
This reduction of the uncertainty provides probability gain of more than 25.
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S TIElaccuracy aehieved by IVIM

Zeerthmssin the erR=going Elobal testlng IS
MErmedanate Th ttme domain anag varie |
chJ-a 1@ exact In space domain.

*.
J' me €ases, the accuracy could be improved by

aklng Use of additional short-term monitoring of

-
_r

:__-i.-—'

:— “seismic activity and, perhaps, other geophysical

__...—_—--5"'7

= —fields in the alerted area of investigation.
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