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Introduction
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Legacy nadir altimetry – 1D New SWOT – 2D

In order to simultaneously correct the large- and small-scales in the 

SWOT observations, we need multi-scale data assimilation



Two-Step Multi-Scale
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Large-scale correction Small-scale correction Multi-scale correction

°C Souopgui et al., 2020



Two-Step Multi-Scale
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SS-Reg = Single-scale, 

no SWOT

SS-All = Single-scale, 

with SWOT

MS-All = Multi-scale, 

with SWOT

Souopgui et al., 2020



Two-Step Multi-Scale

5

Ocean Data Assimilation Towards Submesoscales

Decreasing skill

Increasing skill

Decreasing skill

Increasing skill

Decreasing skill

Increasing skill



Two-Step Multi-Scale
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SS-Reg = Single-scale, 

no SWOT

SS-All = Single-scale, 

with SWOT

MS-All = Multi-scale, 

with SWOT

Souopgui et al., 2020
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km km

We reduced the horizontal scales of the assimilation where high-resolution 

glider observations were concentrated.

Standard Single-Scale Assimilation Variable Scale Assimilation
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km km

Jacobs et al., 2023
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Variable Scales
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Variables scales assimilation has 55% 

less error variance when compared to 

standard assimilation



Wavelets
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Wavelets
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W-1

Thresholding allows us to control the wavelengths 

retained in the wavelet assimilation process



Wavelets
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Super Observations WaveletSST Observations

Overall effect is the ability to assimilate a much denser set of 

observations in a single assimilation step



Wavelets
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SST increments SST errors

Super Observations Wavelet Super Observations Wavelet



Wavelets
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Sciacca et al., 2024
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Increasing 

Skill

Two-Step Multi-Scale Variable Scales

Wavelets



Employment Opportunities

Ocean Dynamics

and Prediction Branch 

U.S. Naval Research Laboratory 

Stennis Space Center, MS

Immediate Positions Available

• Postdoctoral Fellowships 

• Permanent Researchers 

• Variable work schedules with partial telework options (No remote work)

• NRL is an equal opportunity employer

 Send your resume or any questions to:  

            7320jobs@nrlssc.navy.mil
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