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Development of a new numerical simulation model of an integrated system for the
convecting mantle and outer-core

Yoshida, Masaki
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A series of high-resolution numerical simulations of Rayleigh-B&eacute;nard
convection with a highly viscous outer layer (HVL) and a low-viscosity inner layer (LVL) in 2-D
spherical-shell geometry were performed to investigate the dynamics of convection between two layers with
large viscosity contrasts up to 10**3. Results show that the mechanical coupling (MC) mode is dominant in
two-layer convection when the viscosity contrast between the two layers is sufficiently small, and it
weakens, becoming closer to the thermal coupling (TC) mode, as the LVL viscosity decreases. This
transition from MC to TC modes results in a stabilizing of the convection speed and the heat transport
efficiency of the HVL. Our numerical results imply that thermal convection in the mantle controls the
heat transport efficiency of the two-layer solid-earth system and controls the convective style in the
outer core.
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