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Impacts of climate change on the 
future (drought) conditions in 
Europe – with a focus on the Rhine
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Climate change vs water use

Source:

IIASA, EUCP,

Greve et al.

Impact of current water use Impact of CC Impact of CC and water use



Future climate change – Rhine basin
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CHR - ASG study 2021

Stahl et al, 2021



Decreasing glaciers and snow
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• Spring and summer discharge of the Rhine

partly originates from snow / glacier melt

• Increasing temperatures:

→ less snow accumulation in the Alps

→ earlier melt

• Rhine river discharge originating from snow 

will decrease in the future.

CHR - ASG study 2021

Stahl et al, 2021



Future discharges river Rhine – KNMI14 – IPCC AR5
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• Increases in winter discharge

• Decreases in late summer discharge

• Mean discharge – little change and

large uncertainty

• Similar pattern for the Meuse



Snow cover in the Alps
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• Simulation of snow water equivalent for the Rhine basin

• Annual cycles of mean snow water equivalent in the basin

• 2023 is a year with very little snow → less melt water

(Weerts, 2023)



Impacts in the Netherlands

• Restrictions for irrigation water use

• Limitations for navigation

• Salt water intrusion – effecting drinking / irrigation water

• Restrictions for cooling water intake

→ Need for freshwater buffers
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Take home messages

• We ourselves should be part of the change – wate use can have a larger impact 
than climate change

• Seasonal outlooks can help us get prepared in time
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Contact

www.deltares.nl

info@deltares.nl

@deltares

@deltares

linkedin.com/company/deltares

facebook.com/deltaresNL
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