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Effects of lateral viscosity variation on thermal convection in a spherical shell
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Abstract In this paper, the effects of lateral viscosity variation (LVV) on thermal convection in a
spherical shell are studied for the case of the summation of constant viscosity and LVV. The
results show that LVV may accelerate or decelerate thermal convection and adjust thermal
transport way in a spherical shell. However, the LVV of affecting thermal convection will be
limited in a certain range and can’t change the patterns of thermal convection. The ratio of
the toroidal velocity due to LVV to total one is at most over ten percents, which can’t match
the energy of the observed toroidal field of surface plate motions.
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