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Abstract: The presence of uncertainty in any physical process precludes the exact
prediction of the system's evolution, which can therefore only be represented
probabilistically. The link between uncertainty and probability is relatively straightforward
within the two classical probabilistic frameworks, frequentist and subjectivist. Notably,
each framework considers a single type of uncertainty, although the nature of that
uncertainty differs between the two. Natural systems, however, pose a particular
challenge in this respect. Uncertainties are not only pervasive and unavoidable, but also
diverse in nature. Translating these different types of uncertainty into a coherent
probabilistic representation is therefore far from straightforward and raises fundamental
scientific and philosophical questions. Major challenges include the lack of a common
framework for classifying different types of uncertainty, shared quantitative procedures for
incorporating them into forecasts, and effective approaches for supporting decision-
making under uncertainty. Drawing on examples from a range of natural hazards,
including seismic, volcanic, flood, and climate-related hazards, in this talk | show that
different fields face common challenges in the definition, interpretation, quantification, and
communication of uncertainty. | then argue that these challenges can be addressed within
a unified probabilistic framework, leading to the concept of a complete forecast: a forecast
that explicitly represents and keeps distinct all recognized types of uncertainty. Finally, |
illustrate how this framework can be applied to real-world examples across different
natural hazards and risks, with the broader aim of promoting more transparent, testable,
and decision-relevant hazard and risk forecasts.
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