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TIDE work on measures

Approach

• Making experiences received with the planning, realisation and monitoring of 
mitigation measures in estuaries available to estuary managers 

• Giving examples of successful measures

• By this hopefully supporting the process of  development and implementation of
measures in large estuaries in future.

TIDE  |  W. Heiber| Hamburg 24.04.2013 



2

TIDE work on measures

Procedure

• Collection and selection of a set of diverse and well documented mitigation measures

• Putting together basic information

• Implementation of a data base on measures 

• Development and application of analysis approach, exemplarily with regard to
different measure categories and objectives (+ examples)

Additional activities

• To advance specific mitigation measure projections for estuaries within the TIDE project 
(pilot projects).

• To collect basic information on sediment management in estuaries in order to compare sm strategies
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Collection and selection of measure examples

Measure Category Development Target

Hydrology/
Morphology

Measure to reduce tidal energy, tidal range, tidal asymmetry and tidal pumping 
effects

Measure for flood protection

Measure to improve morphological conditions

Measure to decrease the need for dredging

Biology/Ecology Measure to develop and/or to protect specific habitats

Measure to develop and/or protect specific species

Other measure to develop natural gradients and processes, transition and 
connection

Measure to prevent introduction of or to fight invasive species

Physical/
Chemical Quality

Measure to reduce pollutant loading (point and diffuse sources)

Measure to reduce nutrient loading (point and diffuse sources)

Measure to improve oxygen conditions

Measure to reduce physical loading (e.g. heat input by cooling water entries)

Other measure to improve self-purifying power

Categorisation
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Collection and selection of measure examples
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Requested  information

Selection result
39 measures from Weser, Elbe, Humber and Scheldt
� instructive
� well documented

TIDE  |  W. Heiber| Hamburg 24.04.2013 



Analysis approach
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Effectiveness according to development targets

Impact on ecosystem services

Conflict potential  and synergistic effects regardi ng uses

Conflicts and synergistic effects regarding WFD

Conflicts and synergistic effects regarding Natura 2000

+ Crux of the matter: Frame conditions and lessons learned in a positive or negative 
sense, gaps of knowledge
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Analysis results

Degree of target achievement
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Analysis results

Measure impacts on 

ecosystem services
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Targeted ES indicated by orange 
boxes. Habitat  services (S); 
provisioning s. (P); regulating s. 
(R), cultural s. (C)
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Analysis results

Measure effects regarding WFD aims
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Indication of measures with very positive and posit ive 
effects on main pressures of the TIDE estuaries 
(classification by measure categories)
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Analysis results

Measure effects regarding Natura 2000 aims
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Indication of measures with very positive and posit ive 
effects on main pressures of the TIDE estuaries 
(classification by measure categories)
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Example Tegeler Plate

Measure Category: Biology/Ecology
Estuary: Weser
Salinity zone:  oligohaline
Area: 210 ha
Measure status: implemented
Responsible: bremenports GmbH und Co. KG
Legislat. driver: Compensation measure (port extens.)
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Different water levels on the Tegeler Plate (tidal low 
water (A); spring tide high water (B)); 
source: BREMENPORTS 2010

Example Tegeler Plate

Development targets:

• Tidally influenced habitats (mudflat and shallow 
water areas, creeks, reed) with species rich
vegetation and fauna

• Specific water regime conditions as well as soil 
formation and sedimentation processes

• Improvement of the natural scenery
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Example Tegeler Plate

Foto: J. Witt
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08/05/2013

Example Tegeler Plate

Structure diversity on the Tegeler Plate before 
(1993, left) and after (2001, right) measure 
implementation (bremenports 2003)
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08/05/2013

C Marek Szczepanek

C Marek Szczepanek

C Marek Szczepanek

Development of breeding birds guilds (overall number 
of couples) in the project area 1993 – 2009 
(bremenports/KÜFOG 2010)

Example Tegeler Plate
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Effects of Galloway activity: open water and ground areas, 
increased structure diversity (bremenports/KÜFOG 2010)

Example Tegeler Plate

Degree of target achievement

Monitoring:

• Structure of the project area
• Sediment distribution and attributes
• Water levels and basic hydrological parameters
• Vegetation 
• Breeding and migrant birds
• Fish fauna
• Terrestrial invertebrate fauna
• Aquatic benthic fauna

Management adaptations

C: GerardM
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Example Tegeler Plate

• Surface and quality habitat
change after measure
implementation (fig. above)

• (1) Expected impact on ES
supply in the measure site
and (2) expected impact on 
different beneficiaries, each
as a consequence of the
measure (tables below)

Impact on ecosystem services



Synergistic effects & conflicts regarding WFD aims

Example Tegeler Plate

Measure effects on main pressures of the oligohaline zone of the Weser estuary
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Example Tegeler Plate

Synergistic effects & conflicts regarding 
Natura 2000 aims

Results of the Integrated Management Plan Weser  
(NLWKN; SUBV (2012): IBP – Integrierter
Bewirtschaftungsplan Weser für Niedersachsen und 
Bremen)
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Example Tegeler Plate

Synergistic effects & conflicts regarding 
Natura 2000 aims

• Natura 2000-objectives with specifications for entire investigation area of the Integrated
Management Plan Weser (IBP Weser)  (extraction of 13 objectives; table above)

• Natura 2000-objectives with specifications for operational area 2 (extraction of  11 o.; table below)
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Example Alkborough

Measure Category: Hydrology/Morphology
Estuary: Humber
Salinity zone:  oligohaline
Area: 440 ha
Measure status: implemented
Responsible: Environment Agency (UK)
Driver: Humber Flood Risk Management Strategy,

Natura 2000
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08/05/2013

Example Alkborough

Development targets:

• Flood defence (reducing high tide levels in the
upper estuary – primary aim)

• Creation of new intertidal habitats to offset those
lost through coastal squeeze within the estuary
and due to flood defence works

General arrangement of the work
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08/05/2013

Example Alkborough
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08/05/2013

Example AlkboroughTIDE  |  W. Heiber| Hamburg 24.04.2013 
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08/05/2013

Example AlkboroughTIDE  |  W. Heiber| Hamburg 24.04.2013 
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08/05/2013

Impact on ecosystem services

Example Alkborough

• Surface and quality habitat
change after measure
implementation (fig. above)

• (1) Expected impact on ES
supply in the measure site
and (2) expected impact on 
different beneficiaries, each
as a consequence of the
measure (tables below)
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08/05/2013

Example Alkborough

Synergistic effects & conflicts regarding 
Natura 2000 aims

Synergistic effects & conflicts regarding WFD aims

Measure effects on main pressures (WFD, table above) and on conservation 
objectives (table below) of the oligohaline zone of the Humber estuary

TIDE  |  W. Heiber| Hamburg 24.04.2013 



27

Examples: measure database
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Conclusions of comparative analysis/Recommendations 
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• System based analysis: What have to be the crucial objectives of the measure

• Approach: working with the system

• Analysis of synergies, co-benefits, conflicts 

• Formulation of precise targets being checkable by m onitoring

• Target oriented measure monitoring programme

• Communication concept 
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Backlog demand

Number of measure examples collected  - assigned to measure category and TIDE estuary. 
3 examples refer to the categories Biology/Ecology and Hydrology/Morphology
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Aspects: measure size, development targets

Average size of 17 Managed Realignment 
Measures (MRMs) analysed within TIDE. 
Arrows: Tegeler Plate, Alkborough
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08/05/2013

Backlog demand

• Lower Weser south of 
Bremerhaven/oligohaline 
zone 2009 (1,fig. above) 
and 1768 (2, fig. below)

• Position of the measure 
Tegeler Plate (small fig.)
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Aspects: driver of measures, functional references
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Backlog demand
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… tidal range
… heavily increased sedimentation rates in shallow w ater

… dredging volumes
… climate change

…

… demand for more effort on measure development and
implementation in estuaries with regard to these (and 
other) crucial points
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Thank you


