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The discharge waves of the River Rhine during the flood 1993/94
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Support of decision making in
sustainable water resources

management by solving of cross-
border problems



Tasks

Strengthening the
cooperation of the
hydrological institutions

Support of the
responsible water
authorities with
important hydrological
products
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Strengthening the
exchange of
hydrological data and
products

Development of

Cooperative carrying
out of investigations and
studies

standardised
procedures related to
monitoring and
processing of data




Strengthening the cooperation

Hydrological
institutions in the
Rhine basin

CH: Landeshydrologie

Landesregierung

LR

NL: Rijkswaterstaat

Hydrographisches Zentralbiro, Amt der Vorarlberger

Bundesanstalt fur Gewasserkunde, Hessisches Landesamt
Agence de I'eau Rhin-Meuse, Dir. régionale d'environnement
Lorraine

Other institutions : "

in the Rhine basin IKSR ZKR Water supply Universities
International

organisations WMO UNESCO

International : :
commissions Moselle Danube Elbe Mekong Rio Bermejo




Strengthening the exchange of data and products

Hydrological data base

CHARAKTERISTISCHES MESSNETZ / RESEAU CARACTERISTIQUE
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Geographic information systems

Model HBV - ETHZ

Hydrological models

Q, = Ky(SUz-LUz

Interpolation of Meteo - Data

Snow - Routine

SF
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Soil Moisture - Routine

Response - Function

Q, = K(5LZ)

Transformation

function Linear Transformation




Provision of high quality data

Discharge
Current_ meters

Acoustic Doppler
Current Profiler




Securing the comparability of data

Suspended sediment
concentration
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Climate change and water cycle

Investigation of long term
discharge time series
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Impact of climate change on the discharge regime
and water resources management

Flow diagram of the RHINEFLOW model
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P Precipitation

T : Temperature

AE: Actual Evapotranspiration
PE : Potential Evapotranspiration

Soil type

Land use

Direct rundf

Flow diagram of the meso-scale RHINEFLOW model
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Effects of climate change in the Rhine basin

Percentage change from present day

Best Guess monthly discharge change at
gauging station Lobith (representing the basin
outlet at the German-Dutch border) and 90%
confidence interval according to the IPCC
Business as Usual scenario

BaU-BEST

BaU- 90% confidence
interval
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More discharge in winter
half year and decrease in
summer

Increase of demand for
irrigation water
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peakflow [mm/h]

Mountain area

Thur

Winter peak flows statistics
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Frequency and height of peak flow will increase 12



Effects of climate change in mountain areas

More hydropower in winter
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Effects of climate change in mountain areas

Decrease of winter sport potential
Loss in yearly income
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Effects of climate change in mountain areas
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Increased frequency of mud flows and land slides
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_ shipping costs
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Increase of shipping cost and dredging cost
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Policies

Immediate response strategy

Wait and verify strategy

No regret strategy




Rhine Alarm Model

A tool for the description and
management of pollutant transport
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Flood Hydrology

Observation

1

Analysis

Documentation and analysis of
extreme events

Bericht Nr. I-17 der KHR, 1999
Extremereignisse zwischen Dezember 1993 - Februar 1995
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Estimation of flood peak discharges P —— —]' ‘

in ungauged basins | s ML —4 ; |
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Overview and comparison of methods m?_ u:. _

Aids for the professionals, training courses o | , |
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Flood forecast and warning

Pre-processor for Input data
Lake regulation Interpolation of meteo data

Distribution of
the Bulletin
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CHR

C Collective Cooperation

H Hydrological Help

R Rational Results
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