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ABSTRACT
Over the last century, we have seen significant theoretical and computational advances in modeling extreme flood events. These
advances have been critical in flood-risk mitigation strategies, particularly for flood preparedness under current and future climate
conditions. However, a complete understanding of the mechanistic processes generating floods is still incomplete because of the
difficulties to untangle the complex interactions between atmospheric and hydrologic drivers leading to extreme events. In this talk,
I will present recent advances in hydrologic modeling that have the potential to explain the resonance effect between atmospheric
and hydrologic conditions that amplifies the magnitude of extreme floods. I address three fundamental questions: (i) What are the
rainstorm trajectories that maximize flood magnitude? (ii) Will future changes in rainstorm patterns modify extreme floods? (iii)
What is the combined effect of storm characteristics and river network structure in the generation of floods? Our results reveal
critical scenarios that generate flood events higher than the current national estimates with a potential for significant socio-
economic impacts. These findings contribute new perspectives to the current guidelines for flood estimation used by federal
agencies and can play an essential role in designing reliable flood control infrastructure.
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