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Key Messages

1. Extreme events arise from complex, multi-scale

interactions

Their occurrence, intensity, and persistence result from dynamic
interactions across vast spatial and temporal scales, from local
turbulence to planetary waves.

2. Capturing these interactions requires high-

resolution models covering large domains

To realistically model extreme events, numerical models must
sufficiently resolve mesoscale to global-scale processes, ensuring the
accurate representation of feedback mechanisms.
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1. Extreme events arise from complex, multi-scale
interactions

Extreme precipitation events are almost always a
result of interacting phenomena across scales.
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2) Capturing these interactions requires high-

fidelity simulations across scales

Anticyclonic wave breaking in Spring 2020 (ERA5)
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2) Capturing these interactions requires high-
fidelity simulations across scales

Time = 2020-04-28T00
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Global forecasting models and coarse-resolution MPAS (Model
for Prediction Across Scales) simulations have significant
errors in simulating this event.
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2) Capturing these interactions requires high-
fidelity simulations across scales

Time = 2020-04-28T00
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More persistent irrotational winds due to mesoscale
convective systems in the US favor anticyclonic wave-
breaking over the Atlantic
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