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Abstract. In this contribution we present an adjoint based a posteriori error estimator
for (nonlinear) parabolic problems discretized with the fractional step θ time-stepping
scheme. This scheme combines several highly desired attributes: it is second order accu-
rate, strongly A-stable and shows very little numerical dissipation. The drawback of this
time-stepping scheme is its time-stepping character based on a finite difference approxi-
mation which makes it ill-suited for variational and in particular adjoint error estimation
techniques.

We will propose a Petrov-Galerkin scheme, that is shown to be algebraically equivalent
to the fractional step θ time-stepping scheme for linear problems and that can be regarded
as an approximation of this scheme for general nonlinear problems.

The error estimator is split into two parts: the first is a traditional residual based esti-
mator of the Galerkin scheme, the second measures the defect in Galerkin orthogonality
given by the numerical quadrature error. Both estimator parts require the solution of an
adjoint in time solution.
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