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Abstract

Physical laws governing a certain phenomenon can be included in a deep-learning model within a new
paradigm: the so-called physical informed deep learning (PIDL). Physical laws in hydraulics consist of
partial differential equations (PDEs) resulting from balance laws. The potential use of PIDL in a step-
pool reach having a complex flow and geometric characteristics is tested in this article. The studied
morphology belongs to a hydraulic observatory in a mountain river in Ecuador where flow and
geometric data are available. The water level profile of PIDL was compared to a stationary one-
dimensional HEC-RAS model and water levels measured at three staff gauges in the reach. Saint-
Venant equations, geometry data, and boundary conditions were used to implement a PIDL-based
model. The chosen PIDL architecture is based on the one with the lowest value for the loss function.
The resulting water level profile of the PIDL model does not have instabilities, and according to
dimensionless RMSE is slightly less efficient in its predictions than the HEC RAS model. Moreover, the
difference between HEC-RAS and PIDL water profile decreases as flow increases. © 2022, The Author(s),
under exclusive license to Springer Nature Singapore Pte Ltd.
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