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Area under Investigation

The Danube -
the most 
European river

The catchment
comprises parts 
of the states of

• Germany
• Austria
• Slovakia
• Hungary
• Croatia
• Serbia
• Bulgaria
• Ukraine
• Moldova
• Romania
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Area under Investigation

Catchment size: 817,000 km2

(318,600 sq.m.)

Average annual discharge:
German-Austrian border: 750 m3/s

(26,500 c.f.s)
Romanian estuary: 6500 m3/s

(230,000 c.f.s)

The Alps

ViennaMunich

Budapest

Bucharest

Since 1830 embankment and 
straightening measurements

Since 1971 hydro power stations 
of Bergheim and Ingolstadt

Historical Background
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Floodplain and riparian forest 
of European importance

Area of riparian forests 
about 21 km2

Historical Background

• Lack of natural floods causes disturbance in groundwater  
dynamics – the floodplain gets dryer in general

• No typical hydrological and morphological features like active 
meanders and sand or gravel banks

• Floodplain specific species became extinct or are on the way 
to this

• There are no softwood riparian forest with e.g. Populus nigra, 
Salix alba or Alnus incana

• The hardwood riparian forest has changed; there are only 
remnants of the typical composition with Fraxinus excelsior, 
Ulmus leavis, Acer campestre, Quercus robur

Inventory of Disturbance
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• Change from riparian forests to managed forest stands by 
intensive forestry

• Exchange of water, nutrients and many other water related 
issues have been interrupted between river and floodplain

• No possibility for migrating fish and other species to pass 
(criteria of European Water Framework Directive!)

• …

• And: Hydrological disasters could not be prevented, 
see 1999, 2002, 2005!

Inventory of Disturbance

Present situation: managed forests stands

What is the Basic Plan?

Creation of nature-like conditions
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Danube

gravel pit

hydro power station

visible meander

coniferous forests

abandoned meander

• Nature restoration/conservation project
• Improve floodplain connectivity
• Foster groundwater dynamics
• Improve soft- and hardwood riparian forests
• Increase and control floodplain storage (‘natural flood 

protection’)
• Install a dynamic free-flowing side river on the floodplain 

- meander migration, erosion and sedimentation is explicitly 
allowed (no bank stabilization)

Project

Restoration of the Floodplain Dynamics and Riparian 
Forests between Neuburg and Ingolstadt

Goals:
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• Technical buildings: 6.5 m EUR / 8.4 m USD

• Compensation (forestry): 2.5 m EUR / 3.2 m USD

• Nature protection: 2.0 m EUR / 2.6 m USD

Estimated costs:

Flood and nature protection is expensive!

• Federal State of Bavaria/Germany 35 %

• European Union 35 % 

• Bavarian Nature Protection Fonds 25 %

• City of Ingolstadt, District of Neuburg 5 %

Financing:

The scientific supervision is carried out by the newly founded 
Floodplain Institute Neuburg
The scientific supervision is carried out by the newly founded 
Floodplain Institute Neuburg (staff: 1 head, 2 assistants)

• Preliminary investigations
• Project monitoring

• Research (in co-operation) on floodplain ecology and 
floodplain management along the Danube

• Research on floodplain ecology in general

Floodplain Institute Neuburg

Future tasks:

Tasks of today:
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Bypass weir Return flow
weir

Bergheim barrage

Bypass Bergheim barrage
Existing river course Under construction

Return flow
weir

Technical data
• Permanent flow of 0.5-5 m3/s

• Own river course / new side river
• Fish pass, at least 0,5 m3/s flow

Effects
• Continuous migration is possible

• Improved groundwaters dynamics
in the vicinity of the river course

Progress
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Progress

Fish swim in here!

Progress
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Return flow
weir

Bergheim barrage

Bypass Bergheim barrage
Existing river course Under construction

Return flow
weir

Technical data
• Permanent flow of 0.5-5 m3/s

• Own river course / new side river
• Fish pass, at least 0,5 m3/s flow

Effects
• Continuous migration is possible

• Improved groundwaters dynamics
in the vicinity of the river course

Bypass bridge - technical sketch
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Progress

Weir
man-controlled floodings

Man-controlled flooding 

Technical data
• Outlet of up to 30 m3/s at Danube water level between 600-1000 m3/s 

• 2 or 3 times a year, duration 5-10 days
• Main flowing of water is along the bypass

Effects
• Development of zones of water dynamics
• Development of softwood riparian forests

• Increase of groundwater level, improved groundwater dynamics
• Improved protection against natural flooding downstream
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Man-controlled flooding 

Weir
man-controlled
flooding Bypass 

weir

Airborne laser scanning DTM
resolution 2 m

Digital Terrain Model
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Research on the basis of the Laser DTM, resolution 2 m

Modeling the new dynamics

Man-controlled flooding 

Weir
man-controlled
flooding Bypass 

weir
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Meander

Dam

Natural floods (more than
1300 m3/s)

Bypass permant
water course (ca. 0.5-5 m3/s)

Man-controlled flooding
(up to  30 m3/s)

New dynamics

Meander

• Vegetation: herb layer; trees especially in managed stands 
(cross sections across the bypass river course) 

• Fauna: e.g. beaver and fish; insects, mainly arthropods (in 
co-operation with other universities)

• Processes in the bypass river course (terrestrial laser 
scanner methods on river banks), aerial orthophotos, 
specific photo points, erosion pins etc.

Noble goal is to monitor everything that is subject of 
possible change!

Monitoring Design

But what is possible from the current point of view?
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Monitoring

Many thanks for your attention!

New riv
er c

ourse in 2008


