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Three-Dimensional Steady-State Finite Element Model

Governing Equations
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Three-Dimensional Steady-State Finite Element Model

Model parameters

« Subduction rate (v): 82 mm/yr
* Trench-side geotherm:

« Backarc-side geotherm:
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realistic slab

 Incorporation of a
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Model-Predicted Flow Directions at 80 km depth
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Model-Predicted Flow Directions at 105 km depth
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Inflow Direction and Volcanic Cross-Chain Orientation
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Model-Predicted Mantle Wedge Temperature at 60 and 80 km depths
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Compared to Tohoku...
« 50-100°C cooler in Hokkaido due to oblique subduction and steeper dip
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Seismic Attenuation and S-wave Structures in the Mantle Wedge
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Low-Velocity High-Attenuation Regions:

Hot Fingers vs. Wet Fingers
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Summary

In Tohoku, a 2-D approximation is reasonable.

In Hokkaido, oblique subduction results northerly inflow
and west-northwestward outflow.

In the hinge zone, the convergence of northerly inflow
from Hokkaido and the westerly inflow from Tohoku
discourages inflow from northwest.

Compared to Tohoku, Hokkaido and the hinge zone are
colder.

Mantle inflow direction correlates well with the
seismically fast direction and the orientation of volcanic
cross-chains.

A mechanism of volcanic clustering remains to be
investigated.




