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Abstract

The sensitivity of the least-squares state estimation to observational data is considered in
the context of nonlinear model-constrained optimization. The sensitivity equations are de-
rived from the first order optimality conditions and a second order adjoint model is used to
provide Hessian matrix information. Practical implementation for large-scale systems and
order reduction are discussed. Numerical results and sensitivity to time-space distributed
data are presented with a two-dimensional shallow-water model.


