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Tab.3 Cost functions and RMSEs after assimilation in Group 3
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Estimation of the time-varying vertical eddy viscosity coeffi-
cient in an Ekman layer model through the adjoint data as-
similation approach
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Abstract: A method for estimating the temporal distribution of the vertical eddy viscosity coefficient (VEVC) in an
Ekman model is developed based on the adjoint data assimilation approach to obtain an effective approach for
computing oceanic eddy viscosity. Three factors that affect the estimation results, optimization algorithm, initial
guess, and number of observations, are investigated through ideal experiments. The main conclusions are that the
following: (1) the gradient descent (GD) algorithm is better than the quasi-Newton conjugate gradient and lim-
ited-memory Broyden—Fletcher—Goldfarb—Shanno algorithms in optimizing the VEVC, (2) the closer the initial
guess and given value are to each other, the higher the convergence rate and accuracy, and (3) the inversion results
are more sensitive to the observations in the upper layers than those in the lower layers. The Ekman currents are
extracted from the measurements obtained from Bermuda Testbed Mooring. Then, the VEVC is inverted in practical
experiments. The main conclusions are that (1) the GD algorithm is still the best among the three algorithms in
practice experiments; (2) the strategy that assumes that the VEVC is time-varying exhibits a better performance
than the two other strategies that assume that the VEVC is constant or depth-varying; and (3) the VEVC of the study
area is approximately 0.01 m?*/s. The study extends our understanding of the Ekman layer model and provides an

effective approach to determine the temporal variations of the VEVC.
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