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Overview

We are here

German 
Federal Waterways

 Federal Water- and Shipping Administration 
in Germany is responsible for the Safety of
Shipping and Maintenance of the Fairways

 23.000 km maritime waterways

 7.300 km inland waterways



Climate Change

 If the calculations of the climate 
models are correct, serious 
consequences are to be 
expected within the foreseeable 
future.

 Changes in the meteorological, 
oceanographic and hydrological 
conditions have an impact on 
the German coastal waters of 
the Baltic Sea and North Sea, 
including the estuaries, which 
are widely used as main 
shipping routes in Germany.  



German North Sea Estuaries

 North Sea Estuaries are important
waterways in Germany.

 Access to seaports and
inland waterways

Elbe Estuary
(Port of Hamburg)

Weser Estuary
(Ports of Bremen)

Ems Estuary
(Shipyard Papenburg, 

cruise liner)



Over the last 120 years the systems was heavily modified by human activity (deepening, 
enlargement) to adapt the fairway of the Weser Estuary to the demands of shipping. 

The Weser Estuary



Development of Water Levels since 1880
Gauges

Tidal Range:

City of Bremen: 
Tidal range varied from 0,20 m to 4 m 

due to human activities

~ 4 m



Development of Water Levels over last 120 years

Low Tide Water Level

High Tide Water Level

Tidal Range

+4 m

-3,50 m

+50 cm



(1979)

(1979)

(1979)
(1911)

(1961)

Adaptations to River Enlargement

 Construction of a weir in 
city of Bremen 

 Construction of 4 storm
surge barriers in tributaries
to prevent the hinterland
from flooding due to storm
surges (sea) or flood
events (discharge)

 Time and duration of
closure depends on WL 
and Q (river discharge) 



From 1950 until Present

 Storm surge barriers are
closed when the water level
exceeds a level of 2,70 m 
NN 

  ~ 30 cm above MThw
(mean high tide level)

 Yearly amount of
Thw >/= 2,70 m NN 
exceeded up to 220 
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Effects of Climate Change on the Estuary?

The following effects of climate changes on North Sea estuaries in 
Germany are expected by scientists:
 An increase of the mean sea level in the North Sea will lead to a 

stronger increase of the mean high tide level.
 The tidal range in the estuaries will (even more) increase and 

the shape of the tidal curve will change, leading to increased 
flood current velocities, upstream sediment transport, an 
upstream push of the turbidity zone and an upstream shift of the 
brackish zone. 

 It is expected that storm surges will happen more frequently with 
higher surge elevations as well as changes in the frequency and 
intensity of freshwater discharges. 

 Question:
What adaptations are possible to cope with the effects of climate
change?



Pressure on the modified
system further increases due to
climate changes: 

 Technical solution could be
a new combined weir and
storm surge barrier at the
entrance to Lower Weser 
Estuary (65 km further
downstream of present weir in 
Bremen) 

 High tides and storm surges
will not enter the estuary

Possible Adaptations to Future 
Climate Changes…

Rise of MSL

Storm Surge

River Discharge

New weir



Impacts on Nature
 Loss of intertidal zone

 Change of the ecologic 
characteristics of the estuary 
with severe impacts on 
ecosystem and its flora and 
fauna

 For example on migrating fish
species, that enter the estuary
for reproduction or transition to
reach the upstream, freshwater
area

 Problem: Futher degradation of
the system – not in accordance
with European Environmental 
Policy



1. EU Water Framework Directive

 Introduced in 2010

 Aim: „good ecologic status“ and „good chemical
status“ for all surface waters in the European Union till
2015 or latest 2027

 „good ecologic standard“ is defined in terms of the
quality of the biological community,  the hydrological
characteritics and the chemical characteritics

 As no absolute standards for biological quality can be
set which apply for all EU Countries, because of
ecological variability, the controls are specified as
allowing only a slight departure from the biological
community which would be expected in conditions of
minimal anthropogenic impact.



2. EU Birds and Habitats Directive

• Habitats Directive is one of two European Union Directives 
in relation to Wildlife and Nature Conservation, the other 
being the Birds Directive.

• It aims to protect about 220 habitats and approx. 1.000 
species which are listed in Annex I and II of the Directive.

•These are species and habitats which are considered to be of 
European interest.

• The Directive led to a setting up of a network of Special 
Areas of Conservation which together with the Special 
Protection Areas from Birds Directive form a network of 
protected sites across the European Union 
called Natura 2000.

• Nearly whole part of the Inner and Outer Weser Estuary is
protected area of Natura 2000 – also the fairway.



Future Challenges

 Reliable robust predictions of future climate changes
on the system as a basis for planning of adaptation
measures

 Find solutions that also take environmental issues into
account

 Flood control as well as drinking water supply are
essential on their own terms, for this reason they are
overriding policy objectives, but to find the „best
solution“ could also become a real challenge in terms
of climate change adaptation...



Thanks for your attention


