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This study delves into the dynamic interaction between fluids and fault slip transients
within subduction zones experiencing slow earthquakes. It focuses on the permeable
subduction interface saturated with fluids derived from metamorphic dehydration reac-
tions in the descending plate. Drawing from the framework established by Farge et
al. (2021), the research employs a model featuring a heterogeneous subduction chan-
nel containing low-permeability plugs that act as fault-valves. This system exhibits in-
termittent fluid transport and rapid pressure fluctuations, which influence fault friction
and can lead to transient slip accelerations. Numerical simulations in a 2D in-plane
shear geometry are utilized to explore the effects of rapid fluid pressure variations on
fault slip behavior. The fault dynamics are governed by rate-and-state friction laws with
velocity-strengthening characteristics, while pore fluid pressure varies both temporally
and spatially. Initial tests demonstrate that periodic pore pressure oscillations can accel-
erate fault slip, resembling observed slow slip events. Subsequent analyses delve into
more complex pore pressure histories generated by the dynamic permeability model
proposed by Farge et al. (2021). The results underscore the critical role of fluid flux and
permeability structure in modulating variations in fault slip, particularly in facilitating slow
slip events.
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