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Water resource systems are subject to continuous changes, at all temporal scales. Changes are induced due to the
inherently varying meteorological processes, anthropogenic interventions of all kinds, as well as other exogenous
factors modifying the system characteristics. Traditionally, stochastic models, for generating synthetic input data,
and deterministic hydrological models, for representing anticipated or hypothesized environmental changes, have
been regarded as alternative approaches to provide future projections of the system responses. Given that both
approaches are driven by historical data, they are restricted by the limited, and sometimes misinterpreted, infor-
mation of past observations. Using examples from real-world hydrosystems, we propose a nonlinear stochastic
framework, by coupling stochastic and deterministic models, which aims to take full advantage of the existing
data and understanding. A central assumption is that all key uncertain aspects of the overall simulation procedure
are expressed in stochastic terms (including model parameters and water demands, among others), while major
uncertainties with respect to changing processes that cannot be captured by past data are consistently represented
through the Hurst-Kolmogorov paradigm.


