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Presentation of the subject:  
The last two decades have revealed several new dynamics of fault systems (or networks) that have fundamentally upended our classical understanding, and models, of earthquakes and tsunamis. These recent observations can be broadly summarized into three distinct, but interrelated, observations: (i) faults in a network interact much more strongly than previously assumed, (ii) they also interact, and are intimately coupled, with the abutting (off-fault) fracture networks and (iii) they continuously release energy with rich spatio-temporal complexities. The discovery, since the late 1990’s, of Slow Slip Events (SSE) along various subduction zones (Central Ecuador [1], Southwest Japan [2], Guerrero [3], Cascadia [4,5], Hikurangi [6], Northern Chile [7] and others). SSEs, like earthquakes, correspond to an accelerating slip front propagating along a fault. However, un- like earthquakes, SSEs themselves do not radiate any detectable seismic waves and are hence sometimes nicknamed “silent events”. Until the discovery of SSEs, it was thought that only earthquakes release the accumulated energy along a fault. Since SSEs also contribute to this release of energy, they should play an important role in the estimation of seismic hazard along fault systems [8]. The fundamental mechanism that generates these events, and their link to earthquakes, is not fully known.  As mentioned earlier, fault networks are hierarchical in nature. We have already shown that two faults (in 2D), of same lengths, when allowed to interact over multiple seismic cycles produce a spectra of transient energy release without appealing to heterogeneities in stress and/or friction properties [23]. Until the path-breaking algorithmic development [24] the state-of-the-art model for long term response is currently limited geometrically to a single planar fault[19] or an oversimplified, and mechanically approximate model like RSQSIM [21]. It is not a leap of imagination to now say that when fault networks over multiple length scales, and realistic 3D geometries, are accounted for, the continuous, spatio-temporally complex, energy release can be captured by appealing to geometrical, rather than mechanical, heterogeneities. This framework would use tectonically, and seismologically inferred fault geometries and would cross-validate with decadal scale continuous geodetic data. We would also like to reproduce characteristic scaling laws and statistical properties like Gutenberg-Richter and Omori decay laws.
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