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We present a spherical-harmonic finite-element approach to the forward modelling of
present-day mantle convection. The steady-state Stokes problem for an incompress-
ible viscous flow in a spherical shell is reformulated in weak sense by means of a
variational principle. The integral equations obtained are then parametrized by vector
and tensor spherical harmonics in the angular direction and by piecewise linear finite
elements over the radial direction. The solution is obtained using the Galerkin method,
that leads to solving a system of linear algebraic equations.

This technique allows us to treat lateral-viscosity variations of several orders of mag-
nitude. We present some preliminary results for the case of an Earth characterized by
a fully three-dimensional viscosity structure.


