Flexure Deflection Simulation of Subduction Systems

and Relationship with the Seismic Activity

Abstract

Near oceanic trenches, the lithosphere is bent by plate stresses, including vertical
and horizontal load. This bending effect, generally known as plate flexure, causes the
formation of the outer rise which is often observed on the bathymetry data. The
width of the outer rise is directly related to the flexural rigidity of the lithosphere.
Moreover, the wavelength and amplitude of this flexure can be used to constrain the
state of stress. In a coupled subduction zone, the stress is largely accumulated across
the plate boundary which should affect the flexural properties of the subducted plate.
Thus, the variation of the outer rise in shape may reflect the seismogenic
characteristics of the subduction system. In this study, we estimate the flexural
parameters of subducted plate based on the available bathymetry data. The values of
the flexural deflection (wp) are between 100 and 700 m. The worldwide distribution
of wy, shows that relatively larger values occur in the center of the trench system. The
standard variation of wy, is generally larger in the weak coupling subduction system
than in the strong coupling area. Correlation between the numbers of earthquakes
with magnitude 5 to 7 and the flexure deflection of the plate is better than the
numbers of earthquakes with magnitude 4 to 7 and the flexure deflection.

There are a good relationship between the flexure deflection and the numbers of
earthquakes magnitude 5 to 7 at strong coupling subduction zones(R*>0.4), but there
is lower relationship between the flexure deflection and other parameter.The
number of earthquake occurrence are small in weakly coupled subduction zones, but
the flexure deflection in weak coupling subduction zones changes greater than
strong coupling subduction zones.

Weak coupling subduction zones and all parameters are no obvious correlation.
There are not likely to suffer plate forces at weak coupling subduction zones, so

characteristic of the plate seems to influence the flexure deflection.
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