Calibration of Hydraulic Roughness Using Supervised Classification
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INTRODUCTION

The predictive fidelity of hydrodynamic simulations is often compromised by the uncertainty [1] surrounding Manning’s roughness coefficient (n), which traditionally
depends on the subjective expertise of the modeler. Conventional methods using static lookup tables introduce human bias and fail to capture the spatial complexity of
natural floodplains. This research proposes an objective framework to determine spatially distributed Manning maps through parametric mathematical functions,
significantly reducing the reliance on expert judgment.

TEST CASE

dealized river reach with a straight main channel and adjacent floodplains. Topography with
ongitudinal and transversal gradients, Manning with a parametric distribution. The
nydrodynamic behavior is modeled by solving the 2D Shallow Water Equations [3] over an
unstructured triangular mesh. Simulations were conducted for high-flow regimes (1300 m?/s)
until a steady-state condition.
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RESULTS

A complete simulation using the optimal parameters (a,b, c)” identified by the
SUPERVISED CLASSIFICATION performance metric is carried out, achieving a RMSE of 0.02 m.

The distribution of |Ah| is discretized into categorical percentile-based classes Ah| (Absolute Error) 0.035
(E9) representing varying error magnitudes—ranging from low to high
residuals, serving as the target for a Support Vector Machine (SVM) algorithm
[2], which uses the parametric coefficients (a,b,c) and spatial coordinates
(x,y) as input features to predict the expected error level.
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020005y o The proposed framework succesfully minimizes local water depth discrepancies
without relying on subjective manual tuning. Future research will explore
For a 5-class scheme, the model achieves an accuracy and Fl-score of 0.96, alternative approaches, specifically transitioning towards regression-based
providing a highly reliable framework for identifying discrepancies in algorithms, looking for continuous error estimations in complex hydraulic
hypothetical hydrodynamic scenarios. environments.
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