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/ WHY? \

Sub-daily extreme rainfall events can cause flash flooding and with global
warming these events are predicted to increase in frequency and intensity.

Improved ability to forecast these events at longer lead times is therefore
becoming increasingly necessary.

But forecast models are not very good at representing the small scale

processes linked to sub-daily extremes more than 1 day ahead.

/ HOW DOES THIS WORK HELP? \

We need more information about the dynamical processes driving sub-daily
rainfall extremes. So identifying large-scale atmospheric patterns associated
with the extremes is a step towards improving understanding of the
dynamical drivers.

Large-scale dynamics are better represented in forecast models than local-
scale conditions, therefore, identifying links between the large-scale patterns

and sub-daily rainfall extremes would provide information to increase the

Klead-time for forecasts of these events. /

DATA

Rain gauge data is from the Global Sub-Daily Rainfall Dataset (GSDR)". Only
gauges with >2 complete years of data are included here (Fig 1). All data for
summer only (JJA).

30 weather patterns developed at the UK Met Office using k-means clustering
of mean sea level pressure data from 1850-2003 for the region covering
western Europez.

ERAS reanalysis daily geopotential height at 500 hPa (z500)°. Anomalies are
calculated from the JJA climatology for 1979-2020.

The local finite-amplitude wave activity metric” (LWA) is calculated using
individual 500hPa geopotential height contours® and defines the cyclonic and
anticyclonic components of non-linear, finite-amplitude Rossby waves. The
anomalies of these components show the location of areas with increased
cyclonic or anticyclonic activity (indicating anomalous low and high pressure

areas). Daily anomalies are calculated from the JJA climatology for 1979-2020.
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Can we identify large-scale atmospheric patterns that cause sub-daily

extreme rainfall in summer?

1. Sub-daily extreme rainfall events occur much more frequently in conjunction with certain weather patterns across Europe
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Figure 1: a) The percentage of summer 3hr events with >30mm rainfall in each country which occurred under each of the 30 forecasting?

weather patterns, b) The 5 weather patterns most frequently associated with the 3hr 30mm events across Europe
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