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Context: satellite visibility of hydraulic signals Results: effective hydraulic-hydrology model
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The inverse method:
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Results: small scale academic cases (low Fr) Results: Infer_en_ce of inflows, bathymetry, pownsizeam BC is modeled as rating curve, as backwater
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- upstream reach: M1 backwater curve profile
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Full blue line: Tracking of local WS elevation maximum
Dashed blue line: Tracking of intumescence travelling at kinematic
speed
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Case design: simple rectangular channel in
sub- and super-critical flows. Twin experiment
Inferences.

Approximate flood wave travel time : 26 days
SWOT revisit time : 21 days
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Strickler coefficient
Bottom elevation (m)

WS elevation maximum
Reference parameters = Erroneous friction === Propagation at u+c ! Lateral inflow location
e Erroneous flows Erroneous bathymetry == Propagation at kinematic speed —— SWOT observability

Aim: challenging inference setups in terms of Distance (m)
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Red: final inferences Observations: Dense observations in time (green inferences) vs sparse SWOT-like
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s behaviours less visible in final inferences Inverse problem: Simultaneous channel parameter and inflows inference
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“Triplet" inferences (Ch3a) Results:
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Inference of 3 hydrographs, 3 friction patches and 4 bathymetry points ——_ Froude (low flow) __--——_WSE (ow flow _--——_Discharge (ow flow

First guess —— Infered (Unadjusted) —— Infered (Adjusted) Intermediate (Unadjusted) C o n C I u S i 0 n . .
Qus Qe Bathymetry _ Signal identifiability following (Brisset et al., 2018) with

- - Simultaneous inferences of spatially distributed channel parameters and inflows e e 6 letersl nfeme Feme
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achieved for slow and fast responding reaches, including a real case (Negro River).
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sensitivity of water depth to parameters observed, especially in backwater effects. Globally, ~tdent but between each pair of lateral inflow, “wden? varies from 0.3 to 7.0.
|dentifiability indexes do not account for temporal signatures overlap or swath observations.
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- Given sufficient temporal observability, inference of different signal frequencies chains adapted to multisatellite datasets (heterogeneity, various sparsities and in?eg,!gﬁgl]'2}’§r2?i§,fi°fr']%rfv|é'Qg‘c’ep?ni% %‘gdte'fne) 's more complex with lateral inflow: need for
- Backwater effects and overlapping hydraulic signatures (from inflows and channel data errors). '

parameters) make the inversion more challenging
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