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1. Brief overview

2. Information to the main uses/users water supply,
navigation, water power production and fishery

3. Environmentally sound management of the Rhine
River

4. Flood protection strategy

5. Impact of global change on the Rhine River
discharge
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Rhine River Basin -

Area: 185000 km2
Mean

discharge: 2200 m3/s
Length: 1239 km
Population: 50 Mio
Basin sharing

countries: 9




Main Uses/Users of the River Rhine
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Groundwater
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Guidelines for Groundwater Protection Zones

zone industrielle
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Waterway Rhine

Pelimcharrhmin

mAittal s harin

Oibanrrhmin

Einzugsgebist des Rheins
Gesomiflache: 185 000 ln*
Deutschlond: ca. 100,000 km?
Sebnwaiz, Frankraich,

Fdimcherlands jm 20-30, 000 ke
Talimn, Oetwrreich, Lischisnassin,
Lumsmburg, Belgien: co, 10,000 km



Navigation an Important User

Predicted transport
volume in mio t for
2015
Giiterverkehrsmengen
fur das Jahr 2015 -

(in Mio 1)




Changes during the Centuries

1838

1872




Erosion and Sedimentation (1981-1990)
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Water Power Production




Electric Power Generation

Switzerland | Germany

Hydro 56 3
Nuclear 24 18
Thermal - 58

Others 5 21




Fishery

Development and number of fish
species in the lower Rhine
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istorical distribution of the Salmon

Masterplan Wanderfische Rhein
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Increase in Water Temperature in Switzerland since

1953
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Functions and Uses

... hature protection

... agriculture

... drainage

... Shipping

... tourism

... economic activities

... power production

. drinking water production
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Integrated Water Resources Management

o he water o
ptimal use o e water

Water quality
Chemical, biological
morphological, properties

Domestic and industrial
water supply

Irrigation
Integrated
water resources Energy production
management
Navigation
Tourism
against water
114 \M/ Flood and drought | Recreation
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The Rhine Action Programme

Salmon story a successful approach
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CCECT LT

1971

Occurrence of considerable pollution of the Rhine by
oxygen depleting substances

No fish life in downstream areas

Construction for shipping, hydroelectric power plants and
flood protection measures have considerably modified
the habitat

Loss of important structural elements (gravel banks)
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History

1971-92

Improvement in the water quality by new waste water treatment plants (60
billion of US S spent for this purpose)

Oxygen content has not sunk below the mean value of 9.6
(fish require at least 4mg/I)
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Reductions of point source input of

substances

The reduction target set
for 1995, namely 50 per
cent less had been reached
for almost all substances of
the priority list

Reductions of point source inputs of substances in percent

in the period 1985 or 1990 and 1992

No detecta-
ble point Reduction quotas
| source

inputs i

1990 or 80 - 100 % 70-79 % 50-59 %

1992

atrazine cadmium chicroanilines nickel mercury

azinphos- chromium chlcronitro- bentazon 1,1, 1-tri-

ethyle 1.2-dichloro- benzenes chloroethane

dichlorvos ethane FCB frichloro-

fenifrothion tefrachlora- AOX benzenes

malathion ethene pentachlioro- tofal

parathion- trichioro- phenol phosphorous

methyle methane azinphos- 60 - 69 %

simazing frichioro- methyle copoer |

miluraline ethene fenthion Zinc

DoT fetrachioro- cring lead

dioxins methane parathion- 2-chloro-
benzene ethyle foluene E 30 - 49 %
hexachlorc- organic tin , ammonium
benzene compunds endosulfan
hexachioro- ‘ 4-chloro-
bufadiene foluene
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1986

Accidential spill of toxious substances
It is not enough to reduce the chronic pollution

It is not enough to eliminate or limit damage

It is important to go beyond, to elaborate a
comprehensive restoration program

1987
Adoption of the Rhine Action Programme




Management

. Rhine Action Programme

. Where do we want to be ?

. Where are we now ?

. How can we get where we want to be ?

. Which way is best ?

. How resources will be allocated ?

. How do we ensure arrival at goals?




Results

Development of the communities of the Contents of ammonium {ammoniacal nitrogen)
Rhine and average oxygen content of the in Rhine water (1991-20006)
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* Micro-pollutants

e Contamination of fish

 Mitigating effects of
climate change




Rhine Alarm Model
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Challenges

First Phase (50ties - 70ties twentieth-century)
*Building trust and mutual understanding

Convincing society of the danger of continuous
iIncreasing water pollution

Turning Point: Sandoz Accident

‘From short term detailed technical discussion to
long term ambitious goal setting

Integration of all relevant policy fields

For the future

*How correct the impact of missing environmental
management of the past

‘How to take account of uncertainties regarding the
socioeconomic evolution and the impact of climate
change




Flood Protection

Extreme flood events
1993 and 1995




Integrated Flood Risk Management

. = Warming

= Information = Rescue 'E'-I:,.

= Damage mitigation )
Preparation = Information/ “ P

= Organisation Instructions L=
= Hasourca %
planning =,
» Deployrment ,,_-,"i'- s E
planning P Recondition -
-

= Insuramnce
= Provizional rapair

g. = Supgly and disposal
i = Transpgori sysiams
- = Communications

= Financing

= Emargency legislation

Prevention

o Land uvze planning

= Techmnical messunes
= Hiological maasuras

Recovery

Reconstruction
Definitive repair
Reconstructiom
Swrangthaning of resiliance
Financing
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Flood Protection Strategy -

Check
possible
failure points

Analyse the
hazard

Assess and
eliminate
ecological
defiencies

Differentiate
the aims of
protection

Minimise
impact

Retain where
possible,let pass
where necessary

Guarantee
maintenance

Secure spatial
requirements

Respect needs
of
stakeholders



Rhine Action Plan Floods -

The four action targets of the Rhine Action Plan Floods
1995-2005

s*Reduce damage risks
s*Reduce extreme flood stages
s*Increase awareness of flooding

*Improve the flood forecasting system




Flood Forecast and Warning Systems
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Determination of the Impacts on Water Resources

Caused by Global Change

Determination of
anthropogenic impacts
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Long term time series

Process understanding
Long-term changes

System changes

Scenarios
Extrapolation/estimation of future
developments




Climate Change Adaptation Strategies

Immediate
Response

Wait and

Strategy Verify Strategy

No Regret
Strategy
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Transboundary Cooperation

Cooperation requires patience, persistence and realism. It requires linking
water reforms to broader political and economic reforms.
ICPR 1950 — 2014, Central Commission for Navigation 1815 - 2014




Lessons Learnt

Both the Sandoz fire in 1986 and the floods of 1993
and 1995 were triggers for fundamental changes in

policy

«always try to find a positive approach, even when
catastrophic events have occurred

start with building common denominators, not with
identifying disagreements

Agreements should be developed bottom-up and
with involvement of all stakeholders. This does
iIncrease ownership and acceptance.




