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The dynamics of the Gironde estuary is investigated in order to improve thevéda deformation modelling in a constrained environment, under non linear dysami
(MarEst project). It aims to reduce the difference between in situreasen and tidal prediction from harmonic analysis, as highlighted byssittiover tides and
surges, mainly in upper estuary. A standard deviation of tide amplitude anddtsi€ expected to be lower than 0.10 m with a phase lag less than 10 minutes.

Navigation safety along the Gironde River and the risk of flooding camp the atioins of the present study.

A numerical model has been configured and supplemented by a multi-sensior imesisurement campaign. The objective in term of modelling is to develagteth

to characterize tide in an estuary, to quantify tidal wave decayicieffs and classify different estuarine regimes. Because of the whadipths and friction, the tide is
significantly distorted in estuaries (Bordeaux and upper estuary withetsg tide wave). In the upstream zone, this deformation, approaching anédaiaret wave is
such that characterization by harmonic analysis loses much of its nelevaven in low water regime. In addition, the variability of the rifew causes a significant
fluctuation of the range on tide gauges. It is therefore a dual problem to which thetpgrageendeavored to try to provide new answers.

Method and model forcing

time stepping simulation with wetting-drying numerical paranzetion. Grid size from 10 m
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to 1 km.

* Method : Empirical calibration and validation preparing aligt& run. T-ugo model (Legos) in spectral mode +

A priori Cd *Tide gauges are provided by 2018 Grand Port Maritime de Bordeaux, ShoBADRouvelle-Aquitaine.
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i Fig. 4: Water height (m) at Bordeaux tide gauge (Grand Port Maritime de Bordeaux), relatithe mean

level of the study. Modelled (orange curve, Legos, Shom, MarEst) and observedufiviele(barEst Project
and partners of CalNaGironde2018 campaign (Cnes, DT Insu, Legos, Shom, Syrte, et al.).

Fig.3: M2 amplitude (Complex, (m)) over

Gironde color scale; M2 amplitude. Difference

model — tide gauge (circle size in cm) (MarEst

Project, Shom, Legos)

High density of sensors and prototypes

Model evaluation is done by comparison with synchronous in situ unes®nts. In
complement, an accurate vertical datum is a key to the project die tapplications related
to water level and requirement on tide prediction uncertainty. readstic tidal modelling is

HyDrones

Buc ide Gauge. requirements (Ayoub N. et al. 2019, Picot@.al. 2020). The set of in situ data is made of (a)

Fig 5: CalNaGironde campaign (2018-10) multi ~ radar tide gauges from Grand Port Maritime de Bordeaux, from Shom and BREAL

sensors- (credit CalNaGironde campaign partners) Aquitaine who provided also river flux; radar gauge onboard (Insuopype), (b) GNSS
floating carpet (La Rochelle University, operated by Insu ande§yfixed buoys; (c) GPS-
GNSS land network. These data are the validators of the numsiinalation.

accuracy of tidal restitution, adapted to different types of

hydrodynamic
intervention.

model,

and i

miting the

operator

* Error in tidal amplitude (Table 1, 2) is divided by 2 at each
validation iteration, RMS of the total error is reduced, evenif i

at the expense of a certain increase in the phase error. This phas
error could be due to the model. TUGOm does not take into
account the advection of tidal wave by the mean river flow in
spectral mode. A sequential could improve result and is planned

for a next step.
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