A new factor explaining more
~ extreme rain - the reduction In £ .
| global area with rainfall.
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Complicated picture: the greenhouse effect and
the hydrological cycle
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The area of rainfall on a random day
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The area of 24-hr rainfall has decreased

Precipitation area
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Figure 2. Time series of the rainfall area based on daily TRMM data expressed as the fraction of the total surface area between
50°5-30°N. A linear trend analysis indicates a change in the estimated rainfall area from 25% to 23% over the 1998-2016 period. The
trend is statistically significant at the 1% level.
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Probability of heavy rain
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Global statistics for n
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e Changes in convection and
~=eloud climatology?




Aitmospheric overturning anomaly
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Summary

Three explanations for more extreme rains: (1)
vapour concentration, (2) higher clouds, (3)
smaller rainfall area

More atmospheric overturning and changed
clouds

More floods and droughts expected with smaller
rainfall area

Additional indicators on climate change:
atmospheric overturning, precipitation area.
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Thank you for your attention!




Heat loss

Surface long-wave radlation
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Prec:lpltatlon & mid-latitude cyclones
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Mid-latitude cyclones more important in winter on the west
coast (left) and less important for summer showers (right).
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Geographically different mean seasonal-cycle in wet-day
mean precipitation reflect different precipitation generating
mechanisms.
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Atmospheric bulk emission level and moisture
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More precmltatlon |n the Troplcs
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