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Here we present a simple method to expand the UNSEEN method (Thompson et al. 2017, Kelder et al. 2020) 
to develop storylines under various global warning levels. 
We selected precipitation scenarios with different spatio-temporal patterns for estimated return periods 
between 100 and 1000 years from pooled reforecasts/hindcasts from ECMWF (ENSext and SEAS5), 
providing 8400 years of plausible weather sequences.
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UNprecendented Simulated Extremes using ENsembles
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The selected scenarios are perturbed by increasing the precipitation intensity according 
to the Clausius-Clapeyron relation for five different global warming levels (GWLs), and 
used to run coupled hydrologic-hydraulic simulations.

The results show that record-breaking, high-impact river floods
are possible under the current atmospheric conditions, and
climate change substantially aggravates flood impacts.

PRESENT FUTURE CONSEQUENCES

Hydraulics and exposure

We use reforecasts/hindcasts to extend our knowledge on the risk of unprecedented floods.

Qmax,obs = 2.55 mm/h

Qmax,present = 5.20 mm/h

PMFViviroli = 5.22 mm/h

PMFFelder = 5.34 mm/h
PMFs: see Viviroli et al. 2022

The development of storylines of extreme flood events with a high spatial and
temporal resolution are a valuable tool to explore, describe, and communicate
extreme events and their dynamics.
Such instruments are key for developing an informed vision and
comprehensive protective measures in terms of flood risk management and
emergency response.
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