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« Understanding estuarine
functioning

» Tools for governance and
communication

« Management measures

¢enab.‘e
changes

Interestuary comparison of
geomorphology, hydrodynamics
and ecology
Interestuary comparison of
monitoring schemes

influence

MEASURES

Collection of intervention examples
Feasibility studies and evaluation

of new pilot measures
Comparison of dredging and
relocation strategies
Comparative analysis of
management of uncertainties in

REPORTS

TOOLBO

implements

ESTUARY USES

Analysis of uses
Analysis of conflicts and
synergies between the uses

¢requfre

GOVERNANCE

SWOT analysis of management plans
Development of generic

and site-specific
management plans

develops ¢

COMMUNICATION

promotes public accepraq\ce

Development of public
communication concept

Environmental Impact Assessments

ECONOMY \
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Changing estuary: tidal range

Development of the tidal
range in the Elbe and the
Scheldt during the last
century

14
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Measures for preservation or restoration of system functions/
compensation measures/ mitigation measures

Wilfried Heiber| Leer 20.08.2013



TIDE work on mitigation measures
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TIDE work on measures
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Measure Category

Hydrology/
Morphology

Biology/Ecology

Physical/
Chemical Quality

Wilfried Heiber| Leer 20.08.2013

Collection and selection of
measure examples:
Categorisation

Development Target

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

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

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



Collection and selection of measure examples

Requested information

Wilfried Heiber| Leer 20.08.2013




Collection and selection of
measure examples:
Categorisation

Selection result:

 39* measures from Weser, Elbe, Humber and Scheldt
e |nstructive
 Well documented

* 3 of 39 measure were put in 2 categories

Wilfried Heiber| Leer 20.08.2013 9



Scheldt
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Database of measures
Compilation & evaluation (39 measures)

Humber

Elbe

Weser
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Measure examples:
Analysis approach

» Effectiveness according to development targets (degree of target achievement)
* Impact on ecosystem services

« Conflict potential and synergistic effects regarding uses

« Conflicts and synergistic effects regarding WFD

» Conflicts and synergistic effects regarding Natura 2000

« ‘Crux of the matter’: frame conditions and positive and negative lessons, gaps of
knowledge

Wilfried Heiber| Leer 20.08.2013 11



Wilfried Heiber| Leer 20.08.2013

12



Wilfried Heiber| Leer 20.08.2013

13



Analysis results

Wilfried Heiber| Leer 20.08.2013
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Lippenbroek Example

Measure Category:
Hydrology/Morphology and
Biology/Ecology

Estuary: Scheldt

Salinity zone: Limnic

Area: 10 ha

Measure status: Implemented
Responsible: Waterwegen en
Zeekanaal NV

15



Lippenbroek Example:

Development targets

* Aim to combine water storage during extreme high tides and estuarine
wetland restoration

» First functional Flood Control Area with Controlled Reduced Tide (FCA-CRT)

Wilfried Heiber| Leer 20.08.2013 16



Nr. Measure

brackish water hal

28 Cappel-Siider-Neufeld

29 TIDE pilot: Restoration of a dike
Werderland — Feasibility study

5 km

Wilfried Heiber| Leer 20.08.2013

24 Tegeler Plate- Development of ti
bitats

25 Shallow water area Rénnebecke
26 Tidal habitat Vorder- und Hinterv

27 Shallow water area Kleinensielel

Tegeler Plate Example

Measure Category: Biology/Ecology

Estuary: Weser

Salinity zone: Oligohaline

Area: 210 ha

Measure status: Implemented

Responsible: Bremenports GmbH und Co. KG
Legislative driver: Compensation measure (port
extension)

17



Tegeler Plate Example:
Development targets

Bremenports
2000

A B

Different water
levels on the
Tegeler Plate
A: tidal low
water

B: spring tide
high water

» 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

Wilfried Heiber| Leer 20.08.2013 18



Tegeler Plate Example:
Monitoring

Monitoring:
e Structure of the project area
« Sediment distribution and attributes

« Water levels and basic hydrological
parameters

 Vegetation

 Breeding and migrant birds

e Fish fauna

« Terrestrial invertebrate fauna
« Aquatic benthic fauna

C: GerardM

Wilfried Heiber| Leer 20.08.2013 19



26/08/2013

C Marek Szczepanek

C Marek Szczepanek

Development of breeding birds guilds (overall number

Tegeler Plate Example of couples) in the project area 1993 — 2009
(bremenports/KUFOG 2010)

Wilfried Heiber| Leer 20.08.2013



Tegeler Plate Example

Synergistic effects & conflicts regarding
Natura 2000 aims

Results of the Integrated Management Plan Weser
(NLWKN; SUBV (2012): IBP — Integrierter
Bewirtschaftungsplan Weser fur Niedersachsen und
Bremen)

TIDE | W. Heiber| Hamburg 24.04.2013




Tegeler Plate Example

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)

TIDE | W. Heiber| Hanmwgrg@@(a@zg@jgctives with specifications for operational area 2 (extraction of 11 o.; table below)



TIDE Presentation Pack | July 2013

Alkborough Example

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

23
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Alkborough Example

Wilfried Heiber| Leer 20.08.2013 24



Alkborough Example:

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

Wilfried Heiber| Leer 20.08.2013 25



1. Expected impact on ES
supply in the measure site

2. Expected impact on
different beneficiaries,
each as a consequence of
the measure

Wilfried Heiber| Leer 20.08.2013

Alkborough Example:

Impact on ecosystem services

Surface and quality habitat change
after implementation of management
measure

26



26/08/2013

Wilfried Heiber| Leer 20.08.2013 Alkborough Example



Wilfried Heiber| Leer 20.08.2013

TIDE Pilot Projects

Example: Anabranch revitalisation
Lower Weser Estuary

Development goals:

« Enlargement of the habitat “shallow water zone
with moderate current velocities”, particularly in
the southern section, both within the existing cross

section and beyond it

* Reduction in disturbance of the bed of the
shallow sublittoral in the northern section

« Enlargement of associated tidal reed beds /
floodplain forests

» Development of clearly structured backwaters
and a typical succession of floodplain habitats.

28



TIDE Pilot Projects

Example: Anabranch revitalisation
Lower Weser Estuary

Morphological development of the Schweiburg 1887 — 1991 (Steege 2007)

Wilfried Heiber| Leer 20.08.2013
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TIDE Pilot Projects

Example: Anabranch revitalisation
Lower Weser Estuary

Revitalization scenarios

(1) zero variant

(2) cross-sectional enlargement, weak
(3) cross-sectional enlargement, strong
(4a) retention area Strohausen forelands
(4b) retention area Strohauser Plate

(4c) retention area “enlargement”

(5) “Weser tributary”

(6) “development”,

Wilfried Heiber| Leer 20.08.2013
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TIDE Pilot Projects

Example: Anabranch revitalisation
Lower Weser Estuary

Resumeé

Boundary conditions

* Need for development regarding the habitat “shallow water zone with permanent water flow in
a secondary channel system”

» Completely self-sustaining secondary channel system cannot be created here because of the
hydrographic boundary conditions

* Intensified maintenance dredging is necessary and the more frequently it becomes
necessary, the more extensively it disturbs ecological functions

Approach — following scenario 6

» Creation of shallow water zones

» Conservation of existing values

* Limitation of required maintenance work

» Secondary channel system flowing in all tidal phases

Measures
» Stepwise adaption of the morphology of the Schweiburg
» Development of the transition zone (reed beds, near natural water bodies in the foreland)

* Monitoring. “Field test"?

Wilfried Heiber| Leer 20.08.2013
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Backlog demand

Aspects: driver of measures, functional references

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

* Position of the measure
Tegeler Plate (small fig.)

Wilfried Heiber| Leer 20.08.2013
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TIDE key messages (selection)

Habitat loss has a significant impact on tidal propagation
Intertidal and subtidal areas are crucial habitats causing friction

Changes in tidal characteristics are the driving force behind estuarine
development.

Habitat loss resulted in a significant loss of regulating services
Loss of ecosystem services leads to economic loss!

Management measures should aim at controlling tidal development and
preventing a regime shift.

Clear goals should be defined for tidal characteristics. Restoration of the
intertidal is a key factor!

Clear objectives in fullfilling the ecosystem approach: ‘triple wins’ for
ecology, society and economy

Wilfried Heiber| Leer 20.08.2013 33



Checkliste Bewirtschaftungsplanung

Voruntersuchung, -planung

 Umfassende, transparente Bestandsaufnahme/Defizitanalyse: Erftllung der
gesetzlich vorgeschriebenen Anforderungen (z.B. Nat 2000, WFD,
Hochwasser- und Sturmflutschutz, ...), weiterer Anforderungen ...

Einzelmallnahmen, MalRnahmenbindel

* Quercheck zentrale Systemfunktionen: Inwieweit werden zentrale
Systemfunktionen wie u.a. Tidecharakteristika, Erosions-, Transport- und
Sedimentationsvorgange, Pufferfunktionen, ... gesichert/wiederhergestellt?
Ergadnzungen? Arbeiten mit dem System?

Scheitern von Mallhahmeniberlegungen berticksichtigt?
Zeitliche Perspektive?

Gesamtkonzeption

Wilfried Heiber| Leer 20.08.2013 34



Checkliste Bewirtschaftungsplanung

Konkretisierung der Planung

* Formulierung praziser, Uberprifbarer Ziele
* Fachliche Detailuntersuchungen

* Analyse der voraussichtlichen Konflikte, Synergien, Effekte und Co-Effekte
(Okosystemdienstleistungen)

* Konzept fur Beteiligung und Kommunikation

* Nutzung der Erfahrungen Dritter

Wilfried Heiber| Leer 20.08.2013
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Checkliste Bewirtschaftungsplanung

Realisierung

Aussagekraftiges MalRnahmenmonitoring implementieren; Malinahmen-
und Astuarmonitoring aufeinander abstimmen

Monitoringdaten zur laufenden Uberprifung und Weiterentwicklung der
Prognoseinstrumente nutzen

Mit diesbezuiglich geeigneten MalRnahmen sukzessive starten

Evaluation Prognose/Planungsprozess. Konsequenzen?

Wilfried Heiber| Leer 20.08.2013 36



Vielen Dank fur lhr Interesse!
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