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Complicated picture: the greenhouse effect and 

the hydrological cycle

Energy flow

Subsidence

Clouds

Rain

Convection



Norwegian Meteorological Institute

Satellite 

data



Norwegian Meteorological Institute

The area of rainfall on a random day

DOI 10.1088/1748-9326/aab375
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More concentrated 

rain over smaller 

area: more floods 

and droughts

The area of 24-hr rainfall has decreased
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Rain gauge data



fw = wet-day frequency

μ = wet-day mean 
precipitation

Probability of heavy rain
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● Changes in convection and 

cloud climatology?
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https://link.springer.com/article/10.1007/s00704-016-1732-y
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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.



Thank you for your attention!
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Heat loss
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Mid-latitude cyclones more important in winter on the west 

coast (left) and less important for  summer showers (right).

Precipitation & mid-latitude cyclones
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Geographically different mean seasonal-cycle in wet-day 

mean precipitation reflect different precipitation generating 

mechanisms.





Norwegian Meteorological Institute

More precipitation in the Tropics


