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(J Introduction

Ocean surface dynamics from models

SSH reflects the signature of various dynamical
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regimes with distinct space-time scales:
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Introduction

SSH reflects the signature of various dynamical
2009-07-15 20:30:00

regimes with distinct space-time scales:
« Balanced Motions (BM)
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« Barotropic Tides (e.g. M2)
* Internal Tides (IT)
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Introduction

SWOT — Surface Water Ocean Topography 2D kilometric observations Resolved scales
Morrow et al. (2019)

* 120km-wide swath down to 15km
Interferometer < - | > Interferometer

Antenna 18 - _Antennaz * Accuracy 10x higher than conventional
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@ NASA-JPL P To be launch in one month !! I R 0km — 100km  GWOT 10km

Opportunity: SWOT open the way to the systematic quantification of submesoscale ocean surface dynamics, including BM and IT.
Main challenge: quantify BM & IT separately (e.g. to estimate associated currents).

Our strategy: Data Assimilation using simple dynamical models and well-chosen control parameters.



Experimental setup

California * OSSE using MITgem [1c4320 1/48° simulation with tidal forcing
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What we observe

SWOT + 4 nadirs,
corrected of barotropic tide
without measurement noise
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) Method

Dynamical models

Assumption: @ = nBM + nIT

n = MBM(¢BM) +MIT(¢IT)

MBM - Quasi-Geostrophic model, controlled by a forcing term ¢BM

M!T . Shallow-Water model, controlled by ¢'", representing open
boundary conditions and equivalent depth.

Data assimilation

2

4Dvar cost function: ](quM, qb'T) =
e e e T

Order reduction using reduced basis:
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Method
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What controle the dynamics?
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- Incoming waves n¢** through open boundary

- Equivalent depth field H,
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Results

Separation
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Results

Estimation Lo PSD-based score
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@ Conclusions

« We developed an original data assimilation method based on simple physical
models and reduced basis to separate Balanced Motions and Internal tides in
SSH maps derived from altimetry.

- To be improved to handle wave generation in the study domain

* The method has been tested with a realistic OSSE focussing on the SWOT
Californian Xover.

- To be improved to handle SWOT random/correlated errors

 First results suggest successfull seperation of Balanced Motions (scales >80km)
and Internal Tides (30% of the total signal).

- To be tested with upcoming real data (Cal/Val & Science phases)
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onclusions

Handle situations where internal tides are generated inside

the study domain Future work will adress the following:

How to model internal tide generation inside the
domain?
£ How to define (and estimate) the controlling
. t,.-,i,-’?;;'.'f’f';::.f’,:fi*"‘;"',, Giiy e 0 Z =k parameters?
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Bathimetry

Generation rate of the first-mode M, internal tide (log(W m™)) q rad ient VH
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Falahat et al 2014
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Method

1.5-layer quasi-geostrophic model
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) Data assimilation
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Experimental setup

—-0.02 0.00 0.02

High pass
Low pass

Band pass JL
intime  in space oy

0.25 0.40 0.55



) Experimental setup

OSSE - Reference simulation
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Results
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