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Gironde estuary
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SCOEPUS main objectives in Gironde Estuary investigations

A Process-oriented investigations
A Tides/discharge interaction
A Tidal distortion

A SWOT products assessment

A Dynamical topography corrections accur a

A Measurement corrections (error budget) assessment
A wet tropospheric correction
A Sea state bias correction
A Cross-track correction

A SSH calibration/validation

14

A Geoids and vertical reference assessment
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T-UGOm shallow-water modelling

35E 45E

Ocean boundary conditions:

NEA FUGOmconfiguration,
tides+stormsurges

CMEMS ranalysis ocean
circulation LF elevation

River boundary conditions:
Pessac (Dordogne) and Raole
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(Garonne) tide gauge elevations

Forcing:
Tidal potential and LSA, 10m

o
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winds and sea surface pressure| =~

(ERAS 1 hour sampling)
T-UGOmdriving options:
Wetting/drying, 1 second time
step, with/without data

assimilation (tide gauges data _|

nudging), locally adjusted bottof
roughness
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3 levels imbrication:

global ocean storm surges+FES2022 tides
E
Northeast Atlantic downscaling
(storm surges + tides)
E
Gironde configuration
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5mn state vector archives, plus local
sampling (elevation and currents a
given nodes, crossver fluxes)
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Process-oriented investigations
Tides are subject wawdistorsion from estuary mouth to uppm
reaches i/l °
: ace elevation/IGN69

Lower estuary, Richard TG (~estuary mouth)
> surface elevation/IGNES

Upper estuary, Cadillac (Garonne)
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Process-oriented investigations

Tides are subject to nestationarity from estuary mouth to upper reaches

surface elevation/IGNBD
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Process-oriented investigations

Winter-spring versus summer-fall M2 tides
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SWOT CaIVaI orlented mvestlgatlons

A 4 SWOT passes overflight the Gironde estuary

O 42 | A estuary free surface level densely monitored by tide gauges
§ A TG data can be spatially extended through data assimilation

A some knowledge about TG vertical reference

Could it be a good place for SWOT absolute Calval ?
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SWOT CalVal oriented investigations

Objectives:

compare SWOT 2D SSH observations with numerical « sea truth » in WGS84 space

A

Numerical sea truth : T-UGOm numerical simulation controlled by TG data
assimilation + geoid + loading tides + solid earth tides

SWOT 2D SSH :
A LR L2 Unsmoothed + Expert data (from CNES Zcollection database)

A LR L3 Unsmoothed V2.0.1 data (from aviso ftp database)
(L2 and L3 Unsmoothed data are close but NOT identical)
A use LR L3 cross-track calibration
A L2/L3 unedited data (still land/sea mask applied), quality_flag<=30 for L3

250m data resolution : present investigations limited to lower estuary (HR data
needed for upper estuary)

Presentation focusing on pass 348: 26/29 cycles [2 missing (8, 9), one empty (16)]
CalVal parameter : SSHA = SWOT SSH i numerical « sea truth »

E instant fields, average/standard deviation over cycles



Gironde geoids/reference surface

Model-at-rest level is intrinsically a geoid, but is vertical reference (WGS84) is not known
Not an issue to compare with TG, but we need to provide a reference geoid to compare with SWOT
Preferably aligned with SSH at estuary mouth (to comply with model OBCS)

IGNG9 is a terrestrial reference surface for levelling, most geo-referenced data related to it (bathymetry, tide gauges)
At estuary mouth, IGN69 is 50cm below mean sea level

At short scales, inside terrestrial regions, approximatively a geoid surface

Includes permanent tide (somehow consistent with SWOT SSH)

IGNG69 has several ellipsoid reference solution (RAF09, RAF18, RAF20)
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MSL consistency adjustments for open boundary conditions
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T-UGOm with data assimilation (nudging)
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nudging acting on generalized wave equation (~time derivative of continuity equation)

all TG included in assimilation dataset, except Royans (noisy observations) and river OBCs
TG data strict (and tedious) editing needed to remove unphysical data

assimilating nodes extended to neighbors within 1 km max distance

TG time sampling = 5mn : nudging performed at each time step of 1sec (time-interpolated TG
data)

TG assimilation disabled in case of data gap, the enabled again
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T-UGOm with data assimilation (nudging)

frame 120, layer 0

frame 110, laye

Tide gauge Tide gauge

@ : nudging nodes
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A sea surface gradient are large in estuaries, and change direction with tidal phase

A nudging value at assimilation node must be dynamically corrected to account for gradient between
TG location and node location (gradient taken from last time-step elevation)
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Tide gauges vertical reference verification

GNSS carpet/Cyclopée campaign (SYRTE, SHOM, LEGOS and technical
support of DT-INSU, 2018) i COCTO SWOT-ST project

‘ ‘ |
( \‘. 1 ! “
v\ \ " | \
\
|

X

hygdrones

&

CyclopedDTFINSU)
Articulatedradar+GP®n-board




T|de gauges vertlcal reference verification/correction
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Data assimilation verification

A Simulation/TG +/- 1,5 cm
A Some sporadic anomalies .
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Cross-track calibration correction issue

A L2 calibration correction not suitable

A Large scale along-track filtering not feasible in coastal regions

A L3 calibration correction regionally damaged by fitting in region where
altimetry SSHA processing is unsufficiently accurate (macro-tidal
shelves, coastal regions)
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Minimal Curvature Interpolation (MCI) alternative correction:
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A Select two buffers where L3 calibration is trusted
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A Compute L3 correction gradient in buffers (some smoothing applies to
remove noise)

50N
50N 10ES52N

48N
48N

A Solve for a minimum second derivative linear system in-between
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MCI Cross- track callbratlon correctlon validation (TG versus SWOT and SWOT SSHA)

L3 calibration
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Fort-Medoc 435 3,94 s
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55 MCI calibration strongly reduces SWT/TG
Lamena 3,72 2,79 . .
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TG SSH=TG elevation+loading tides+solid tides+geoid

performs artificially very well)

(except of course in fitting area where L3 correction
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LR L2 corrections
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Wet tropo (ECMWF) has only large scale variability (too smoth)

L2 SSB shows some spurious change in masking



"
(persistence of) SSB correction difference between L2 and L3?

SWOT versus simulation (SSHA), science orbit cycle 1

SSB correction step

SWOT Zcollection L2 LR unsmoothed data SWOT AVISO L3 LR unsmoothed data



