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Summary:

The interface between the continental shelf and the deep ocean is a place of high mesoscale activity, such as slope current variability, vortices and filaments. These processes play a major role in
water mass exchange, transport of nutriments, and interact with large scale currents. Unfortunately, they have short space scale and are thus difficult to observe continuously —especially by
current altimeters-, therefore to predict. It is a major issue for future altimetric missions, as well as in situ networks, to be able to observe such dynamics.

In this study, we set up a 3D coastal ocean model on the Bay of Biscay during summer 2004. We focus on the variability of mesoscale features. Two ensembles of runs are performed, the first by
perturbing the wind stress field, the second by shifting the depths of isopycnals in the initial conditions. In each case, the ensemble variability is assumed to be a good proxy for the model state
error associated to uncertainties in the perturbed parameter considered (winds or initial conditions).

Thanks to ensemble statistics, it is possible to assess an observation network with the idea that a “good” network is a network that controls model state error. This ability is tested by studying
the eigenvalues and the associated eigenvectors of the scaled representer matrix. This method is referred to as RMS, for Representer Matrix Spectra. It is here tested with two types of
experiments: the first compares two altimetric scenarios, the second two /n s/itu networks configurations.

This method appears to be a promising tool for visualizing which model error modes the observation network can detect, and has potential for discriminating between observing networks based
on the number and nature of degrees of freedom of model error captured.
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= Study of the scaled representer matrix X (Jorda, 2005, after Bennett, 1985) : model (10km, 3h)
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- H is the projection matrix from the model space to the observation space (continuous arrow: slope current, dotted arrow: general circulation,
circular arrow. eddy). Black square. Landes Plateau zone, see Part 3.
" Focus on the spectrum of X | | Sources of model errors:
- if >\i<<.l, the observation error is too high for the network to properly detect and constrain = Ensemble 1 : Uncertainties on the wind : random realistic perturbations of the wind along
the associated model error mode the dominant EOFs modes of the reference wind field during the study period
- if A >1 or A =1, the network is ab_le to (_)bserve the model error and thus to correct the = Ensemble 2 : Uncertainties in the initial conditions : random displacements of isopycnal
model trajectory through a data assimilation step depths, with space scales close to those of mesoscale

- Eigenvectors provide a qualitative analysis tool

2. Altimetry experiments: test of two altimetric network scenarios thanks to the RMS technique
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For both ensembles, the Wide Swath altimeter has more detected modes than the nadir altimeter error associated to coastal mesoscale dynamics
What is the physical meaning of the detected modes?
3. In situ measurement network deployment strategy : test of various scenarios on the Landes Plateau
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What is the physical meaning of the detected modes?
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