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Operational forecasting and decision support systems for flood mitigation and the daily management of water
resources require computationally efficient flow routing models. If backwater effects do not play an important role,
a hydrological routing approach is often a pragmatic choice. It offers a reasonable accuracy at low computational
costs in comparison to a more detailed hydraulic model. This work presents a nonlinear reservoir routing scheme
as well as its implementation for the flow propagation between the hydro reservoir Três Marias and a downstream
inundation-affected city Pirapora in Brazil. We refer to the model as a gray-box approach due to the identification
of the parameter k by a data-driven approach for each reservoir of the cascade, instead of using estimates based on
physical characteristics.
The model reproduces the discharge at the gauge Pirapora, using 15 reservoirs in the cascade. The obtained
results are compared with the ones obtained from the full-hydrodynamic model SOBEK. Results show a
relatively good performance for the validation period, with a RMSE of 139.48 for the gray-box model, while the
full-hydrodynamic model shows a RMSE of 136.67. The simulation time for a period of several years for the
full-hydrodynamic took approximately 64s, while the gray-box model only required about 0.50s. This provides a
significant speedup of the computation by only a little trade-off in accuracy, pointing at the potential of the simple
approach in the context of time-critical, operational applications.
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