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INVERSE ESTIMATION OF BED ROUGHNESS COEFFICIENTS BY USING
VARIATIONAL APPROACH AND SHALLOW-WATER MODEL
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This paper describes the methodology on the inverse estimation of the bed roughness coefficients of
open-channel flows. The method is based on the variational approach and the shallow-water model. The
optimal control theory is applied for the parameter identification. The requisite gradient information is
efficiently obtained by the adjoint equations. The fundamental twin experiments were carried out with the
synthetic data in order to verify the validity of the method. The data assimilated consists of values of the
water level and depth-averaged velocity. The results showed that the accurate coefficients can be
predicted and these estimates are stable with respect to random perturbation of data, if sufficient data at

observation locations are available.
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