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Water resources systems must cope with irreducible uncertainty in supply and demand, requiring policy alterna-
tives capable of adapting to a range of possible future scenarios. Recent studies have developed adaptive policies
based on “signposts” or “tipping points” that suggest the need of updating the policy. However, there remains
a need for a general method to optimize the choice of the signposts to be used and their threshold values. This
work contributes a general framework and computational algorithm to design adaptive policies as a tree structure
(i.e. a hierarchical set of logical rules) using a simulation-optimization approach based on genetic programming.
Given a set of feature variables (e.g., reservoir level, inflow observations, inflow forecasts), the resulting policy
defines both the optimal reservoir operations and the conditions under which such operations should be triggered.
We demonstrate the approach using Folsom Reservoir (California) as a case study, in which operating policies
must balance the risk of both floods and droughts. Numerical results show that the tree-based policies outperform
the ones designed via Dynamic Programming. In addition, they display good adaptive capacity to the changing
climate, successfully adapting the reservoir operations across a large set of uncertain climate scenarios.


