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 The flooding in Nigeria is made worse by the nonlinear 

interactions between the overland flow, riverine systems, 

drainage systems in urban areas, and the management of 

reservoirs [1,2], while the existing models for forecasting are 

still mainly reactive and loosely coupled with control actions 

[3,4]. The paper aims to propose an integrated framework for 

predictive control[3,4]. A framework for PDE-constrained 

optimal control using Physics-Informed Neural Networks is 

proposed, where different neural networks are used to 

approximate the flood states and control. The physics of 

hydrodynamics are incorporated using loss functions, in addition 

to boundary conditions, data, and control regularization. The 

framework also predicts the evolution of floods and the optimal 

control measures simultaneously through a unified differentiable 

model, which has been shown to be extensible to river routing, 

sewer modeling, and reservoir dynamics by using Nigerian 

hydro-meteorological data. The proposed method provides a 

scalable decision-support system for real-time flood forecasting 

and adaptive control in data-scarce situations. 
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