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ABSTRACT:
Extreme rainfall is a global hazard, but it manifests differently across climate
regimes, from short, intense convective bursts to long-duration persistent wet
spells. Understanding what makes an event “extreme” therefore requires more
than a single threshold or metric. This talk presents a process-based, portable
framework for defining and characterizing extreme rainfall events using
physically meaningful properties, including peak intensity, duration, and total
accumulation. The framework is demonstrated for the Auckland Anniversary
flood event and validated more broadly using New Zealand as a testbed for
several documented high-impact rainfall events. Results show that, for heavy
rainfall events in this part of the globe, event accumulation is strongly linked to
duration and circulation persistence. The talk concludes by highlighting how
this framework naturally motivates process-based modelling experiments using
the MPAS atmospheric model to test causality, and how the same workflow can
be translated to Southeast Asia to better understand diverse extreme rainfall
event types and their dominant drivers.
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