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Not yet, but eventually

MAX WYSS

Unfortunately, it is typical for debates about earthquake prediction
research to be based in part on incorrect assertions1,2. The first two
sentences in the moderator's introduction follow this tradition.
Contrary to his suggestion, the recent earthquake in Colombia has
done nothing to show the inability or ability of science to predict
earthquakes, because this problem simply has not been studied in
Colombia.

Significant global effort?

Also, to say that a "significant global effort [...] has gone into the investigation
of the nucleation process of earthquakes" does not present the correct picture.
When the USA or Great Britain seriously mean to solve a problem, they put
several orders of magnitude more resources into it, as they have done during
the past few decades in detecting underground nuclear explosions and
discriminating between them and natural seismic phenomena. The massive
effort of rigorous science that is actually needed if we want to understand the
nucleation process of earthquakes is not made in any country.

Do all earthquakes strike suddenly?

The next statement in the introduction, that "earthquakes [...] appear to strike
suddenly," is a phrase used by people who wish to argue that earthquake
prediction is impossible, however, it does not reflect the facts correctly. We
should not argue about the facts in scientific discussions. Yet the small group
of scientists who argue that earthquake prediction is impossible1,2, as well as
those advocating the view that the problem of earthquake prediction is already
solved3, often distort the facts.

The fact is that many main shocks do not occur "suddenly": 10-30% of them
are preceded by foreshocks during the week before their occurrence4-8; some
are preceded by year-long pre-activity9; some are preceded by increased
moment release during the years before them10-14, and some are preceded by
seismic quiescence15-17. On the basis of these seismicity patterns, some
earthquakes have been predicted correctly18-24 and one case has been
predicted, but with incorrect parameters25-27.

What is a successful prediction?

By defining a useful earthquake prediction as one based on which "a planned
evacuation can take place", the moderator sets up the rejection of the idea that
earthquake prediction should be studied, because it allows him to make the
misleading statement that "few seismologists would argue that deterministic
prediction as defined above [my italics] is a reasonable goal". The well-
known element of randomness in the initiation of a large rupture28, which
comes into play at the very end of an energy loading cycle, foils the use of
short prediction windows in most cases. Nevertheless, many benefits derive
from predictions that have time windows of up to several years. These have
been spelled out repeatedly. Hence, most seismologists would agree that any
well-formulated and well-founded prediction is useful.

Advances of science might be unexpected

When the "standard practice" of "time-independent hazard" estimates is held
up in the introduction as solid, well-established science, this is in the
mainstream of engineering seismological opinion, but some serious
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shortcomings of this method have recently been documented. The existence of
precariously balanced rocks near active faults in the Western USA29-32 shows
clearly that accelerations calculated by the "standard practice" are
overestimated in many locations.

Also, we are developing evidence that asperities are the only parts of faults
containing information about the frequency of main shocks, and that a new
method of estimating local recurrence time might correct the flawed estimates
by the "standard practice," which relies in part on information from creeping
fault segments that are not capable of generating main shocks33,34. My point is
that, regardless of how well accepted or attacked some research fields and
methods are, curious human beings will always investigate further and
eventually come up with advances of our knowledge, including unexpected
rejection of standard practice, and will arrive at solutions to problems hitherto
thought by some to be unsolvable.

Main problems plaguing prediction research

The problems plaguing earthquake prediction research on which we should
focus, in my opinion, are (a) the improvement, or elimination from journals, of
scientifically weak work35-37, and (b) the exposure of work that contains
errors38,39 and statements made by scientifically unqualified publicity seekers.
Unfortunately, human psychology is such that hasty workers and true believers
will always mess around with the problem of earthquake prediction that
fascinates them. Therefore, we must learn how to conduct rigorous,
quantitative prediction research in spite of the distractions generated by
unqualified people.

We have not yet arrived at this point. Currently, funding for earthquake
prediction research in most Western countries is puny because it is considered
a 'hot potato' by most funding agencies and many peer reviewers.

The future of earthquake prediction research

So, what about the future of studying the earthquake failure process applied to
possible prediction? I am pessimistic about the near future and optimistic
about the long term. It seems that we are destined to hear more invalid
statements in the debate about the value of earthquake prediction research.
However, there can be no doubt that a preparatory process to earthquake
rupture exists (foreshocks demonstrate this), and I am confident that ingenious
and resilient people, who will come after us and will be amused by this
tempest in a teapot about the prediction of earthquakes, will eventually
improve our ability to predict some earthquakes in favourable areas, although
not often with time windows as short as demanded by the moderator.

Max Wyss
Geophysical Institute, University of Alaska, Fairbanks, Alaska, USA
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