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Abstract

While the IPCC AR4 has resulted in a wide acceptance of human-induced climate
change, the AR5 is expected to be more focused on climate extremes, impacts and their
uncertainties, at regional and decadal scales. Climate extremes may be defined
inclusively as severe hydrological or weather events, as well as significant regional
changes in hydro-meteorology, which are caused or exacerbated by climate change, and
which may in turn cause severe stresses on regional resources, economy and the
environment. The current generation of computational climate and earth system models
cannot provide projections of climate extremes at decadal or century scales with the
required level of accuracy. The assumption that higher resolution climate models will
enhance this accuracy remains to be tested. Statistical approaches like extreme value
theory have not been well developed for a majority of climate extremes. Nonlinear
dynamical approaches are better at characterizing the climate system rather than
generating predictions. Traditional spatial and spatio-temporal data mining approaches in
computer science, while well-suited to geographic data, cannot handle the complex
dependence structures, low frequency variability, and nonlinear data generation processes
relevant for predicting climate extremes. Thus, regional shifts in multivariate climate
patterns, or the behavior of extreme events over time and space, remain difficult to
predict, especially at decadal scales. In particular, some of the climate extremes that are
of maximum concern are precisely the ones that are not well predicted. On the other
hand, uncertainties in climate extremes propagate to consequence analysis. One of the
most significant knowledge-gap relevant for policymakers and stakeholders remains the
inability to produce credible estimates of local to regional scale climate extremes
impacts. Uncertainty reduction may critically depend on the ability to leverage maximum
information content from climate model simulations, reanalyses outputs and sensor-based
observations. However, the inherent variability in climate and impacted systems motivate
a comprehensive characterization of uncertainty. This presentation will discuss the
science, impacts and policy relevance of climate extremes and their uncertainties.



