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Going 21st Century -
Sustaining the Tidal River  
Seaport of Hamburg 

29. Sept. 2010, Rotterdam
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Prologue: Inland-Seaport saves CO2

� 130 km inland: 

679 t CO2 saved/Containervessel *!
* compared to trucks
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1 The Mouth
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2 Kiel Canal and Brunsbüttel

Manfred Meine

3 Islands and Channels
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The Tidal Elbe: The Port of Hamburg

4 The City and Port of Hamburg

The Tidal Elbe: The Port of Hamburg

• 3rd in Europe

• 72 km2

• 275,000 Jobs in Germany

• 7 Mio. TEU / 110 Mio. t in 2009

(1/3rd stays in Hamburg)

• Fairway 12.80/13.80 m

• further deepening on its way

4 The City and Port of Hamburg
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Development of Dredged Material within 
the Port and the River Elbe in Hamburg

1996 - 2008

Sand

Relocation to North Sea

Land Treatment

Dredged Material in Sum

Relocation in Hamburg

Headwater
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Incentive: Dredging hit Maximum in 2004
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Sohlnaher Sedimenttransport

Erosion/Sedimentation

Sandige Riffel

Schwebstofftransport

Flut/Ebbe

Flora/Fauna
Oberwasser

Wind

NiederschlagGezeiten

Salzgradient

Tide Precipitation

Headwater

Erosion/Sedimentation

Flora/Fauna

Flood

Ebb

Salinity

Sediment Transport

Sediment Transport

Estuaries are complex open Systems

Sand ripple
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Estuaries are changing…

20021976

…and they are 
being changed
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Changing Estuary: Tidal Range and Measures
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Changing Estuary: Land Reclamation
and Dykes

>> Today 97% without tidal Influence

Changing Estuary: Water Level 1900 - 2000

mThw und mTlw 1900 Wasserspiegel um 1900

mThw und mTlw 2000 Wasserspiegel heute

Manfred Meine, HPA
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Changing Estuary: Tidal Pumping

16Manfred Meine, HPA

Changing Estuary: Sea Level Rise Scenarios
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Changing Estuary: Headwater Discharge

Climate Change: 

Less Rainfall in Summer?
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Hamburg

“Sediment Trap“ 
Port of Hamburg

Prag

Dresden

Czech Rep.

DDX, PAH

Schwarze Elster

Mercury

Mulde

Dioxins/Furans

Saale

PCB, HCB

Havel

Zn
Tidal Elbe

TBT

Historical Contamination: 
Sediment Trap Port of Hamburg
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1. Attenuation of the Tidal Energy 

through River Engineering in the 

Mouth of the Estuary, 

2. More Room for the River (Tidal 

Volume) in the upper Part 

3. Optimisation of the Sediment-

management considering the 

whole System of the Elbe

Three Cornerstones for a Future Action Plan:

Fixing the Estuary: The Tidal Elbe Concept

Manfred Meine, HPA

Fischerei und Landwirtschaft

The Tidal Elbe Concept: before Implementation

Manfred Meine, HPA
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The Tidal Elbe Concept: after Implementation

Manfred Meine, HPA
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1) Taming the Tide: Sand Islands in the Mouth
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Soil Sampling

Water Sampling
Drillhole Probing

Geophysical Tests

1) Taming the Tide: Searching for Sand
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1) Taming the Tide: Feasibility Study 
– “Feeding” Sand Islands

National Park
Waddensea

Extraction area

Flushing sites

Disposal sites (conceptual)

Flushing pipe

Hopper transport
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Mud Removal in Speicherstadt 
and Oberhafenkanal

Mud Removal in Billwerder 
Bucht and Tidekanäle

Mud Removal in Spreehafen

2) Tidal Volume: Scenarios for Hamburg

Manfred Meine, HPA
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2) Tidal Volume: Cleaning up the Port
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Polder
Altes Feld

Connection of Neuländer 
Quarry Pond

Re-Connection of 
Hohendeicher See

Connection of 
Waterworks

Billwerder Insel

New Tidal Volume
Spadenlander Busch

Realignment Spadenlander Ausschlag

Conection of Quarry 
Pond via Tidekanal

Mud Removal in Speicherstadt 
and Oberhafenkanal

Mud Removal in Billwerder 
Bucht and Tidekanäle

Mud Removal in Spreehafen

Re-Connection of 
Doveelbe

Re-Connection of Alte 
Süderelbe

2) Tidal Volume: Scenarios for Hamburg

Manfred Meine, HPA

ca. 0.47 km2 |  former Spoil Area |  mean surface level +5,50 m NN

2) Tidal Volume: Pilot Project Spadenlander Busch

Manfred Meine, HPA
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2) Tidal Volume: Pilot Project Spadenlander Busch

Manfred Meine, HPA

30

2) Tidal Volume: creating Tidal Landscapes

Manfred Meine, HPA
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With adittional Tidal Area

And submerged Shutter at 

normal Tide

Current Situation

Normal Tide

2) Tidal Volume: Added Value Flood Protection

Manfred Meine, HPA

Wirtschaft und Verkehr

In Future?

Storm Surge Polder:

Shutter is raised until shortly before 

the Peak of the Surge

Storm Surge Polder:

Shutter is lowered shortly before Peak 

of the Surge

Storm Surge

2) Tidal Volume: Added Value Flood Protection

Manfred Meine, HPA
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Old Relocation SchemeNew Relocation Scheme

3) Sediment Management: New Strategy

Manfred Meine, HPA
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North Sea E3
Neßsand
Land Treatment
Sand

3) Sediment Management: Port of Hamburg

Manfred Meine, HPA
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Monitoring >>

3) Sediment Management: Catching Sediments

Pilot Measure: Sediment Catchment Basin

Manfred Meine, HPA

Twait Shad, 
Mudflats

Gate to 
Waddensea

Hot Spot of Flora 
Diversity

Grassland

Reed and 
Alluvial Forest

Connectivity

Grassland Habitats

Birds

Reed and Alluvial Forest

Grassland Breeding- and Resting Birds

Connectivity

PORT

Industry

City

PORT

Working Together: Integrated Management Plan
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www.tide-project.eu

Working Together: Expert Exchange TIDE

Manfred Meine, HPA

Sea Level Rise: Future Scenarios for the Mouth

© STUDIO URBANE LANDSCHAFTEN | Ohrt v. Seggern und Partner

Im Auftrag von HPA

past

Manfred Meine, HPA
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© STUDIO URBANE LANDSCHAFTEN | Ohrt v. Seggern und Partner

Im Auftrag von HPA

today

Sea Level Rise: Future Scenarios for the Mouth

Manfred Meine, HPA

© STUDIO URBANE LANDSCHAFTEN | Ohrt v. Seggern und Partner

Im Auftrag von HPA

future

Sea Level Rise: Future Scenarios for the Mouth
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© STUDIO URBANE LANDSCHAFTEN | Ohrt v. Seggern und Partner

Im Auftrag von HPA

future

Sea Level Rise: Future Scenarios for the Mouth

Manfred Meine, HPA

© STUDIO URBANE LANDSCHAFTEN | Ohrt v. Seggern und Partner

Im Auftrag von HPA

future

Sea Level Rise: Future Scenarios for the Mouth

Manfred Meine, HPA

Nature Protection
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www.tideelbe.de – www.hamburg-port-authority.de – www.tide-project.eu

Manfred Meine

Head of Tidal Elbe Project

Hamburg Port Authority

Neuer Wandrahm 4

20457 Hamburg

Germany

manfred.meine@hpa.hamburg.de


