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Subduction megathrust earthquakes are one of the most destructive phenomena on Earth. Unraveling the role of
parameters governing this process is difficult, mainly due to the short historical and instrumental observation period. To overcome this we run previously validated analogue and numerical seismic cycle models to study two of
the most significant parameters; the width of the seismogenic zone W and subduction velocity Vs.
Both simplified, essentially 2D, models have a comparable setup representing a rigid, straight slab with a seismogenic zone subducting beneath a viscoelastic forearc. We create thousands of years long time series of stress build
up and sudden release via frictional instabilities (i.e. analog earthquakes) to study the resulting statistics of these
events. In particular, we analyze seismic rate τ , maximum magnitude Mmax and moment release rate MRR. We
show that: a) τ is directly correlated with Vs and inversely correlated with W; b) Mmax is directly correlated with
W and insensitive to Vs; and c) MRR is directly correlated both with W and Vs.
Wider seismogenic zones are associated to larger fault strength, which causes a longer recurrence time (due to the
larger stress that must be reached for the rupture initiation) and larger seismic potential in terms of maximum size
and release moment. Vs tunes the recurrence time and MMR. Similarly, in nature wider seismogenic zones are
associated with the largest events and Vs tunes τ . Correlations in nature are however generally weaker than in our
models, suggesting that other parameters (e.g., sediment thickness and trench parallel extent of the megathrust)
may play a relevant role for the seismic behavior of subduction interfaces.

