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Abstract Since recent years there has been the controversy on whether accelerating moment
release (AMR) can be regarded as a reliable intermediate-term precursor of strong
earthquakes with generality. Taking the March 21, 2008, Yutian, Xinjiang, M;7.3 earthquake

as an example, we conducted a case study focusing on the reliability and physical relevance
of AMR. We investigate the generality of AMR by mapping m, the exponent in the power-law-

like ‘time-to-failure’ function describing the moment release, in the (T.R.M,) space, where T
and R are the scales of temporal and spatial window, respectively, and M. is the cutoff

magnitude of earthquake catalogue in use. Various factors potentially affecting the result are
considered. It is observed that declustering of catalogues has less influence on the

distribution of m(T, R, M), while the ‘interfering events’ with magnitude larger than M, 6.0

have more influence. AMR can be observed before the earthquake, albeit the pattern is
complicated. The distribution of m(T, R, M) in the (T, R, M) space shows two clusters of

accelerating-like m. Furthermore, when the spatial range is taken as a fixed circle centered at
the epicenter of the main shock, m value is found to decrease gradually with the time window
approaching the earthquake, implying the strengthening of AMR behavior before the quake.
Spatio-temporal mapping of m value shows that the region with accelerating moment release
correlates well with the source region, but such correlation depends on the sliding window
selected. It turns out that AMR does exist before the Yutian earthquake, and such AMR
behavior may have physical relevance in the process of earthquake preparation. Being only a
retrospective case study, however, statistical significance of AMR cannot be confirmed by the
present result. Moreover, constraint of failure time by AMR analysis is shown to be difficult, at
least for this case.
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