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Coomatony INtroduction

Legacy nadir altimetry — 1D New SWOT - 2D

i 5 Target Date: 2024-08-12 " 5 Target Date: 2024-08-12
Sefellite:and COR ol 2l Creation Time: 2024-08-12 03:26:16 Satellite:and GOR: all all Creation Time: 2024-08-12 04:32:49

In order to simultaneously correct the large- and small-scales In the
SWOT observations, we need multi-scale data assimilation
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Background 3DVAR Analysis (1)
Large-Scale Observations
Large Decorrelation Length Scale

3DVAR Analysis (2) Increments (1) to Background
Small-Scale Observations
Smaller Decorrelation Length Scale

Increments (2) to Analysis (1) Background + Increments (1) + Increments (2)

Forecast

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

Souopgui et al., 2020
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Two-Step Multi-Scale

Decreasing skill
Increasing skill
Decreasing skill
Increasing skill

ESEARC
Increasing skill
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Sboratory. TWO-Step Multi-Scale
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Souopgui et al., 2020
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Seonatory Variable Scales
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We reduced the horizontal scales of the assimilation where high-resolution

glider observations were concentrated.
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Coomatony Variable Scales
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Seonatory Variable Scales
Standard Assimilation Variable Scale Assimilation .
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«  Wavelets are composed of different basis
functions convolved over a signal to separate that
signal into frequency/wavelength components.

« The wavelet decomposition produces:
1.  Approximation (low-pass filter)
2. Details (high-pass-filter) =———
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TaBoraToRy. Wavelets

Approximation Vertical
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Diagonal

Thresholding allows us to control the wavelengths
retained in the wavelet assimilation process
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TaBoraToRy. Wavelets

Overall effect is the ability to assimilate a much denser set of
observations in a single assimilation step

SST Observations Super Observations Wavelet
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Sciacca et al., 2024

" 2.0 1 ] | 180
No skill
160 -
(o) 120 A
:
u 3 - 1 1 ! 4 4 4 $ + -t 4 4 S J
Skl” ﬁ 104 ==r=r——— = pe K g 100
o I ! L (5 I N O c
threshold £ 2 801
a g
60 -
0.5 -
) 0 I T 40 A
= Free Run I
Perfect ~ —— Super Observations - 20 -
ski" 0.0 1 —— Wavelet
ettt . . v et 0 -
10% 10! 10° Free Run Super Observations Wavelet

Wavelength (km)

25 km skill gap
Smaller ocean features

15



ace of Naval Resﬁ‘ap
©cean Data Assimilation Towards Submesoscales ,°“°‘
ence & Tec'm\o\"‘%ﬁ

U.S.NAVAL i
ESEARC
CABORATORY SUMMmary <
Two-Step Multi-Scale Variable Scales
1 1 1 0 ] 1 1 1 1
I MSsSH
:E:ZOO i \!?c’. 100 m Temp|| -
2 150 E 400
= £
8 s
S 100 - $ 600
%E) 800
é 50
= 1000
0- 04
SS-Reg SS-All MS-All
200
180
] E 400
140 4 =
512(% _§- 600
E 100 1
Wavelets 800
= 60
40 1000
20 1200 1000 800 600 400 200
Wavelength (km)
0

Free Run Super Observations Wavelet 1 6



U.S.NAVAL

ESEARC
LABORATORY

Ocean Dynamics
and Prediction Branch

U.S. Naval Research Laboratory
Stennis Space Center, MS

18N+ T T T .
116E 120E 124E 128E 132E

Immediate Positions Available

e Postdoctoral Fellowships

e Permanent Researchers

e Variable work schedules with partial telework options (No remote work)
e NRL is an equal opportunity employer

Send your resume or any questions to:
7/320jobs@nrissc.navy.mil
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