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Annual 7-day-minima, AM7

• General decreasing
• Large Uncertainty from climate

ensembles
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Annual 7-day-minima, AM7

• Near Future: minus 2-10%

• Far Future: minus 10-25%
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Annual summer low flow along the Rhine

Ensemble mean
modeled annual
summer low flows
(April–Oct) and
corresponding
streamflow
components
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Annual maxima, HQ

• Similar than mean flow
• Increasing downstream Basel
• Decreasing upstream Basel
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Annual maxima, HQ

Downstream Basel
• Near Future: plus 8-14%
• Far Future: plus 8-24%

• Improving upstream Basel
• Increasing problematic from

Basel to river mouthRhine Basin
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Changes and Variability



Seasonality: Low flows (NQ)

2 Diepoldsau Rhein 5 Brugg Aare 9 Basel Rhein 13 Maxau Rhein

16 Raunheim Main 19 Kaub Rhein 21 Cochem Mosel 28 Lobith Rhein

NQ
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Seasonality: High flows (HQ)
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Implications for operational Q-thresholds

Navigation



Implications for operational Q-thresholds

Hydropower



Implications for operational Q-thresholds

Drought Alert

San Emmers, 2022



Implications for Q-thresholds

River Ecology



Conclusion

Impacts and changes are divided into Rhine
upstream and downstream of Basel for:
• Low flows
• Low flow seasonality
• Seasonality of Floods

 Annual energy production declines
 Summer use restrictions will strongly exacerbate



Evapotranspiration


