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Context: orIdW|de hydraulic visibility of rivers surfaces variabilities with SWOT Challenges in Hydrology from WS signatures
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> Model building and DA from multi-source data — spatially dense water surface W ($“w=1*-Nw’tW:l--Pw(W))} *  if converged

(WS) elevation and width (dynamic), sparse but constraining discharge data. N spatial resp. P temporal points
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The weakly coupled hydrological-hydraulic model, e S o T S I T
hydraulic model (inflows here), writes as : A

In situ gauging stations

Hydraulic network (in blue) simulated with DassFLow 1D > Automatic processing chain for Icesat WSE from raw

f ! . .
(A: Q) (-Ta t) ZM(I: D)(T ; t): IS Qh.y: g th,. inflowed by MGB hydrological model (Paiva et al. 2013). data, f_Or | extracting WS width from water mask
with M = My (0hy) 0 M, (6, RS (dynamic .rlver exte.nt) | - |
The composed adjoint model reads: ’ > Automatic coupling algorithm with inflow points
' determination
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» River channels wet bathymetry shape infered from WS
| data with (i) prior friction value, (i) backcewater curve
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The full control vectoris: p _ (O, ho, Oy Exemple of Sentinel water extent time series solved over the network given hydrological inflows.

Multi-mission altimetry VDA results on the Maroni River 2D-1D river network model
Hydraulic parameter vector infered from 0 := O, = | (ng‘n?u, oy QP Multi-dimensional (multi-D) differential hydraulic-hydrological numerical

remaining lceSat & Sentinel WSE:

)“21--”iﬂfm | model with VDA capabilities (Pujol et al. 2022) applied on the Adour basin
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U S ST S SRS Conclusions and perspectives :

* VDA applied over full river network hydraulic modeling with heterogeneous data;
extension to floodplain observations possible.
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T wsea =% *0Ongoing study of inference capabilities (with SWOT data too) - effective
joavaiaation = - o s bathymetry-friction, discharge; expectable accuracy and space-time resolution?
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* Ongoing coupling with SMASH distributed model and differentiation of the full
chain, enabling hybrid regionalization with algorithm from Huynh et al. (2023),
testing information feedback (cf. Pujol et al. 2022, Garambois et al. 2023 SHF talk)

to spatially learnable hydrological solvers (Huynh et al. In prep).

Our main references related to discharge inference with SWOT, models. On equifinality issues : [Garambois-Monnier, AWR’15], [Larnier-Monnier-Garambois et al., IPSE’20]. On identifiability capabilities :
[Brisset-Monnier-Garambois et al., AWR’18]. On accurate flow solvers : [Monnier-Couderc et al., AWR’16]. On algorithm evaluations : [Tuozzolo et al. GRL'19], [Frasson et al., WRR’21]. Latest version of HiVDI and codes :
[Larnier-Monnier, Comput. GeoSc.’23], [Pujol et al., GMD’22]. Model learnt Stage-Fall-Discharge laws : [Malou et al. JOH 2022]. Physical kernels for VDA: [Malou-Monnier, InvPB, 2022]. On complex flows investigations -
applications :[Garambois et al. Hydro. Proc’17], [Garambois et al. JoH’20], [Pujol et al., JoH’20]. On SWOT data segmentation-filtering : [Montazem et al., GRL'19]
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