
�3. Since a week or more is required to
identify an accelerating trend, seismic forecasts of eruptions
after long repose are unlikely to be reliable more than days
in advance. Improvements will require the integration of
additional precursors or extension of the model to earlier
s tages of f rac ture growth in s t ressed crus t .
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1. Introduction

[2] Volcanic eruptions are commonly preceded by short-
term increases in geophysical and geochemical parameters,
from rates of seismicity and of ground deformation to rates
of gas release [Scarpa and Tilling, 1996]. Quantifying such
increases is important for defining the maximum warning
times that can be expected during a volcanic crisis.
Increases in seismic event rate are particularly important,
since these are often the first, and sometimes the only,
quantitative data available during emergencies at previously
unmonitored volcanoes.

[3



where (dNp/dt)0 is the peak event rate at the start of the final
acceleration at time t0
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numerical results from the bulk shear model if g* is
reinterpreted as

g* ¼ S2
f =Y 1 � af
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where Sf is now the critical stress in tension.

4. Critical Strain for Bulk Failure

[11] Equations (3) and (5) imply that g* is the ratio, per
unit volume, of the energy for tensile failure [Sf

2/Y(1 � af)
f(n)] to a rock’s internal energy (nRT/V). This interpretation,
however, does not explain why g* should show a restricted
range of values. From classical thermodynamics [Young,
1992], atoms in solids have an average potential energy,
associated with elastic deformation, of (1/2)(nRT/V) for
each of their three components of motion. Because the
strain at failure, ef, can be defined as the ratio, per unit
volume, of [Strain Energy for Fracture] to [Initial Potential
Energy], it follows that ef = (2/b




