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Changes in Rhine River flood characteristics
at 1.5, 2.0 and 3.0 °C global warming

Scheme of analytical set-up

Ensemble of climate projection scenarios

¢ Five general circulation models (GCMs) Idealized seasonal distribution of extreme discharges

® Three represent. concentration pathways (RCPs) present
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Changes under 1.5, 2.0 and 3.0 °C global warming
River gauges: Sub-basins:

¢ Basel, Cochem and Cologne e Upstream gauge Basel and Cochem
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e Monthly streamflow maxima b) Cochem

e Annual cycles of snowmelt fraction and elevation,
the fraction of solid precip. and ET loss

e Histt. o 2.0°C
@ 1.5°C @ 3.0°C

1000 1400

Streamflow [m’s ']
600

200

Results O ' N'D'J ' 'F 'M'A ' M'7J'T7J'"A"'S
c) Cologne

6000

Streamflow [m’s ']
4000

2000

Significant changes in rainfall- and snowmelt-driven runoff 0 N D' J F 'M'A 'M' T T ATS

Increased precipitation amounts and diminishing snowpacks

Changes from solid to liquid precipitation enhance overall
Increase in precipitation sums

Rising temperatures lower the risk of snowmelt-driven
flooding throughout the snowmelt season

Only small or transient changes when increased rainfall sums
are counterbalanced by reduced snowmelt contributions

No indications of a transient merging of pluvial and nival
flood types in the Rhine Basin

Cancel Further analysis... DOI: 10.5194/hess-25-2353-2021
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