Sounds of the subduction piping system?
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Fluid circulation is a key component of deeper subduction dynamics The elementary low-frequency source in this framework: a pore pressure

Elementary sources interact through pore pressure transients diffusion
valve
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Interaction is measured as the cross-correla-
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(Are LFEs the sound of Creaxing subduction pipes 77) Shear slip and simple force mechanisms are difficult to tell 0.0101
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SNR signals are mainly observed at short epicentral distances,
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Model of a subduction “pipe”: pore pressure diffusion in a permeable
channel
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A valve opens by instantaneously increas-
ing the barrier’s permeability to back-
ground levels.

The opening of a valve is controlled by a
threshold of pore pressure differential

across the barrier. The valve c/loses when
the pore pressure differential is back close
to the lithostatic gradient. 0-0107
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In diffusive systems, characteristic time and ™ ' LFE)\
B pk 3 D length scales are linked by:

In a two barrier system, a
characteristic distance of in-
teraction is observed, and it
controls the style of synthetic
LFE activity.

We use a bimodal description of hetero-
geneous transport properties:
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The activation of a source thus triggers a short scale
- — — P9 sin(a) g pore pressure transient, increasing the pressure updip
v oX D~LT and lowering it downdip.

q

tremor
dp o 3p e-
ﬁ = a—x D (x) a—x A numerical solution for this system of equations is calculated

for each time step using a Crank-Nicholson final difference This is the basis of the interactions in the model, each source has the
method, second order in time and space.

' ' ' ' P Il . RVANAN ‘- > t . I|
where: potential to trigger other sources at a characteristic distance and with _ Lo g gmepeten

D ~ k(x) All numerical calculations are computed using a non-dimen- a characteristic velocity, depending on the valve strength, the pressure
(x) = up” @ sional formulation of the previous equations. state and the transport properties of the medium.

Forcing
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- pore pressure
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- Source distribution/strength
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