Summer convective precipitation over the UK and Europe from a
regional weather projection.
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Abstract:

Climate change caused by green house gas emissions is now following the trend of rapid warming consistent with a RCP8.5 forcing. Climate
models are still unable to represent the mesoscale convective processes that occur at resolutions ~ O(3km) and are not capable of resolving precipitation
patterns in time and space with sufficient accuracy to represent convection. In this poster, UK Met Office precipitation observations are compared with the
simulations for the (1990-1995) period and a simulation of a near future period (2031-2036) for a regional nested weather model. (Table 1). The convec-
tion permitting model, resolution ~ O(3km), provides a good correspondence to the observational precipitation data and demonstrates the importance of
explicit convection for future summer precipitation estimates. (Table 2). UK summer precipitation is reduced slightly (~10%) for (2031-2036) (Figure 2) and
there is no evidence of an increase in the peak maximum hourly precipitation magnitude. A similar pattern is observed over the whole European inner
model domain. The Kain-Fritsch convective parameterisation at a resolution ~ O(12km), over estimates the summer precipitation by ~ 10% for the UK
compared with the ~ O(3km) simulations. In the future, the average precipitation rate per event increases (Figqure 3), shorter heavier precipitation events
increase (Figure 4) , dry periods extend (Figure 5) and wet periods shorten. As part of the change, 10m winds of < 3ms-' become more common (Figure
6) — a scenario that would impact on power generation from wind turbines through calmer conditions causing more frequent pollution episodes.
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Figure 6.

Summer, JJA, changes in 10m wind and the change in the
number of hours where the wind speed is less than 3ms-*
at 10m, using the high resolution ~ O(3km) simulations
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Take home message: “For summer convective precipitation in future decades, there will be longer dry spells with shorter wet spells with more
shorter but heavier wet events. Convectively permitting solutions capture ~ 10 times more than convectively parameterised
simulations, with 20% increase in their total precipitation contribution; Europe will be 10% dryer*
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Summary and Key Points.

This is an analysis of convective precipitation over the whole European domain, (the inner model domain) which large enough to enable several day cycles,
using time steps that can explicitly resolve air motions. The results from the high resolution convection permitting simulation ~ O(3km) suggests that the lower resolution
K-F convective parameterisation ~ O(12km) simulations do not always replicate the convective changes and produce a larger effective precipitation efficiency. The UK
only results for (1990-1995) are in good agreement with the six year observed precipitation totals with the convection permitting simulations. For the future simulation
(2031-2036), especially in the south east of the UK, the results suggest that the summers will possibly be drier, with longer dry spells, shorter wet spells and heavier
precipitation. Overall, the UK will be ~ 10% dryer for the summer periods assessed. The K-F convection parameterisation simulations underestimates the importance
of short, (< 4 hours) heavy precipitation (>7.6mm/hour) events, which is more apparent in the future time period. The convection permitting solutions capture about ~ 10
times as many of these short heavy precipitation events, and both convection approaches suggest a ~ 20% increase in their contribution to precipitation by (2031-2036).
The average precipitation intensity per event increases. The UK domain results are mirrored in the European domain. With longer drier periods and shorter wet events
suggested, the results are possibly more pronounced. The increase in average precipitation for each event is even more apparent over the European domain. This will
result in more flash floods over Europe in restricted catchments areas and have implications for agriculture. Associated with this is an average increase of approximately
150 hours in the occurrence of 10m summer wind speeds of less than 3ms-1.
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