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Many more GCM experiments (now selection of 191 from CMIP5,

ARDS)
Improvements of the GCM'’s in reproducing realistic weather

Introduction High Resolution GCM’s (RCM’s)

Advanced downscaling methods (ADC)

ipcc

Weather generator to produce many thousands of climate series

Hydrological models 10d basis -> daily basis
Application of different hydrological models (HBV,VIC, Wasim,

Rhineflow)

Hydraulic models introduced to simulate the propagation of the

flood waves

Substantial improvements in our capacity to simulate floods
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GRADE Rhine: Weather+ discharge generator: Enables to simulate
changes in flood level, volume and duration of flood waves.
Learned us alot more about the expected loads on the levees

Niederrhein study: Introduced hydraulic modelling in the
assessments, learned us a lot about the huge effect of flooding
In Germany on the design discharge of the Netherlands

EU-FP6 Ensembles / KLIWAS/ Rheinblick: A1B emission scenario
forcing the GCMs HadCM3 and ECHAMS => downscaling using
different High Resolution Regional Climate Models=> ADC =>
Rainfall generator applied on the Rhine (20,000 30yrs time series).
Learned us alot on the maximum discharges and the spread
In projections

Most recent: CMIP5 , KNMI 2014 scenarios:
Deltares
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Rheinblick projections for Lobit

Mean monthly percentage change Mean monthly percentage change
150 for 2021-2050 for Lobith for 2071-2100 for Lobith
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DOWT
method

Aggregated observations GCM control run

Five day precipitation sums on common grid scale

‘A'V.' ..‘

GCM future run

v

Precipitation

Transformation
coefficients

Relative change
(R=P"/P)

Daily
observations

Transformed
daily observations

fusuap Mgeqoid

Daily values on sub-basin scale

Main advantage:
keeps the changes

in variability preserved
(van Pelt, 2014)
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MIP5 projections for Lobith

Mean monthly percentage change Mean monthly percentage change
150 for 2021-2050 rnf Lobith for 207 1-214:11; for Lobith
— all models
—  selected models
100

Percentage difference with reference ()
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After Sperna Weiland and Bouaziz, 2014



KNMI 2014 projections for Lob

Percentage difference with reference ()
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Winter discharges will increase (High Confidence). Robust
estimate: 30-40% (JK)

Summer discharges will decrease ( Medium-High Confidence);
robust estimate: 15-40% (JK)

18,000 m3/s is close to the maximum plausible flood at Lobith
(High Confidence) (JK)

Discharges currently considered being extreme will become
common (medium confidence)
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high discharges/floods
return periods and duration
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(vulnerability assessments)

than
there are studies addressing the question “How much change

th?”
(is needed for informed decision making, also promising way forward accord

can we cope wi
PROVIA report UNEP (2013)

much change can we expect”

consumption (I know 1).
There are many more studies addressing the question “how
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Aandeel van de deelstroomgebieden aan de de afvoerin 1976
Opbouw van de afvoer gedurende de laagwaterperiode 1976
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Neckar Zwitserland / Z Duitsland
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 The Alpine region supplies up to 90 % of the water during low
flows (while only 20% of the basin)

« They have the capacity to control these low flows (reservoirs
and lakes) almost completely
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Examples vulnerabilit

Fresh water intake at Gouda no longer reliable (35cm of sea level rise,20% low flow reductior

Design criterium Maeslant barrier will be exceeded (50cm sea level rise)

Protection of the coast by sand nourishment (> 150 cm Sea level rise)
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