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Climate change impact on rain, snow and glacier 
melt components of streamflow for the River Rhine: 

synthesis of a model experiment 
and relevance for water use
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The model approach
• RCP8.5
• 7-member ensemble (EURO-CORDEX: 

5GCMs, 2 RCMs)

• Daily streamflow components for climate 
change scenarios

• Analysis: annual, seasonal, extremes & 
upstream to downstream

Transient 
Runs!
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Modelled transient change in Qice
Deglaciating landscapeGlaciated headwaters

Glacier vol. & disappearance

• Decline 'speed' varies in 
headwater regions and 
tributaries

ØBasel: Qice declines from 
early 2000s

Qice far future: 
> 80% reduced
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Modelled transient change in Qsnow

Temperature change: 
Far future 
(2071-2100 to 1981-2010)
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Modelled transient change in Qrain

Precipitation change
Far future 
(2071-2100 to 1981-2010)
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Modelled transient change in total Q

Precipitation change
Far future 
(2071-2100 to 1981-2010)
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Seasonal 
Changes

• Winter increase 
• Summer decrease
Ø low flow time 

(downstream)
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Seasonal 
Changes

ØStrong decrease 
where seasonal 
melt components 
and Qrain cannot 
compensate
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Implications for operational Q-thresholds

Environmental flow Q347/Q95
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Conclusion

Model experiments indicate:
• declines in Qice and Qsnow with consequences 

for future summer drought situations
• compensation by the rain component downstream
ØSummer use restrictions will exacerbate
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