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Abstract

Short-term water system operation can be realised using Model Predictive Con-

trol (MPC). MPC is a method for operational management of complex dynamic

systems. Applied to open water systems, MPC provides integrated, optimal,

and proactive management, when forecasts are available. Notwithstanding these

properties, if forecast uncertainty is not properly taken into account, the system

performance can critically deteriorate.

Ensemble forecast is a way to represent short-term forecast uncertainty. An

ensemble forecast is a set of possible future trajectories of a meteorological or

hydrological system. The growing ensemble forecasts’ availability and accuracy

raises the question on how to use them for operational management.

The theoretical innovation presented here is the use of ensemble forecasts

for optimal operation. Specifically, we introduce a tree based approach. We

called the new method Tree-Based Model Predictive Control (TB-MPC). In

TB-MPC, a tree is used to set up a Multistage Stochastic Programming, which

finds a different optimal strategy for each branch and enhances the adaptivity

to forecast uncertainty. Adaptivity reduces the sensitivity to wrong forecasts

and improves the operational performance.

TB-MPC is applied to the operational management of Salto Grande reser-

voir, located at the border between Argentina and Uruguay, and compared to
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