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The primary objective of this work was to test the new “stress recovery model”
developed by Bowman and King. We decided to focus on a magnitude 5.6 earthquake in
northern Baja California that had been forecast by a computer algorithm devised by
Rundle to identify areas of “anomalous seismicity”. The objective was to see if this
anomalous activity was consistant with the Bowman-King model, and if it was generally
consistent with prievious scaling relations we have developed. This is particularly
interesting since it is a bit smaller than the earthquakes we used to establish the scaling.

We did indeed find accelerating seismicity in an optimal region, the size of which was
consistent with our prior scaling relations. We found that the stress recovery model
performed better than the simple cirular regions that we used previously. In fact, it
performed so well that we were able to simulatneously optimize the start-time of the
analysis, thus removing one more arbitrary parameter from our analysis. This work was
presented at the last ACES meeting and is currently in press in PAGEOPH. The title and
abstract are as follows:

Sammis, C.G., D.D. Bowman and G.C.P. King, Anomalous Seismicity and Accelerating
Moment Release Preceding the 2001 and 2002 Earthquakes in Northern Baja
California, Mexico, Pure and Appl. Geophys., in press, 2002.

In this paper we analyzed the regional seismicity before a pair of Mw=5.6 and Mw=5.7
earthquakes near Calexico, Mexico. This pair was chosen because an algorithm
recently developed by RUNDLE et al. (2002) identified this area as a region of
anomalous seismic activity prior to the events. We used the time-to-failure algorithms
developed by BOWMAN et al. (1998) and BOWMAN and KING (2001a,b). The former
finds the radius of a circular region surrounding the epicenter that optimizes the time-
to-failure acceleration of seismic release. The latter optimizes acceleration based on
the expected stress accumulation pattern for a dislocation source. Both methods found

a period of accelerating seismicity in an optimal region, the size of which agrees with
previously proposed scaling relations. This positive result suggests that the Rundle
algorithm may provide a useful technique to identify regions of accelerating



seismicity, which can then be analyzed using signal optimization time-to-failure
techniques.

We also compared the stress recovery model with other models for accelerating
seismicity. Didier Sornette and I presented the following paper at an N.A.S. meeting on

self-organizing systems:

Sammis, C.G. and D. Sornette, Postitive feedback, memory, and the predictability of
earthquakes, Proceedings of the National Academy of Sciences, 99, 2501-2508,
2002.

We review the “critical point” concept for large earthquakes and enlarge it in the
framework of so-called “finite-time singularities”. The singular behavior associated
with accelerated seismic release is shown to result from a positive feedback of the
seismic activity on its release rate. The most important mechanisms for such positive
feedback are presented. We introduce and solve analytically a novel simple model of

geometrical positive feedback in which the stress shadow cast by the last large
earthquake is progressively fragmented by the increasing tectonic stress.

Finally, Stewart Smith and I completed a critical analysis of the Chinese LURR approach
to forecasting which they claimed was based on the concept of a critical state before large
events. Unfortunately, we could not reproduce their results and also concluded that the
theoritical analysis supporting the effect was fatally flawed. We also presented this work
at the last ACES meeting and have a paper in press in PAGEOPH.

Smith, S.W. and C.G. Sammis, Revisiting the tidal activation of seismicity with a damage
mechanics and friction point of view, PAGEOPH, in press, 2002.

The Load Unload Response Ratio theory (LURR) puts forward the idea that the ratio of
seismicity during times of increased tidal loading to times of decreased tidal loading
takes on anomalously large values as the preparatory region of the earthquake

approaches a critical state.  Our analysis shows that this function is largely
controlled by the occurrence of a few moderate to large earthquakes.  It is our
opinion that the reported anomalous behavior of LURR prior to large earthquakes is
of no predictive significance beyond confirming that foreshocks often precede large
earthquakes.  We test an alternative method of evaluating the influence of tidal
stresses on earthquake based on damage mechanics.  As in rock mechanics
experiments, it may be that anomalous activation of seismicity prior to large
earthquakes occurs only during those time intervals when the applied stress exceeds



values previously attained.  We applied this approach to analyze the same data set
used to test the LURR hypothesis, and it also failed to reveal any significant
precursory indications.  It may be that time dependent failure processes such as self-
driven nucleation occur on a time scale longer than the diurnal tide, thus destroying
the expected synchronization.


