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The aim of the Guide is 
to provide a tool to help 
in the development of 
local catchment 
management plans in 
Argyll & Bute.

These plans are seen as 
a way of focussing on 
the relationship between 
biodiversity, habitat 
management and the 
local community
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Issues-Water Framework Directive
• water quality
• river water management
• fisheries management
• habitats and species
• farming
• forestry and woodlands
• recreation, access and community
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The Euchar Catchment
Rural area, low population, small hill farms, 
extensive forestry

•Water: quality high with low levels of pollution from a number 
of sources
•River management: localised flood control measures, 
drainage of wetlands and water abstraction from headwaters
•Fisheries: significant drop in fish populations
in common with other catchments.
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Issues: 
•Habitats and species: information is patchy
•Farming and Forestry: key activities in the catchment, 
management effort focussed now on environmental 
issues
•Recreation: low-key , primarily fishing and walking
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Management objectives:
1. Water quality: Ensure guidelines for farming, forestry and road 

construction are adhered to
2. River Management: Introduce an integrated approach to flood 

management and water abstraction
3. Fisheries Management: Increase knowledge of population distribution 

and requirements of salmonids, reduce threats
4. Farming: Ensure that current changes in farm support have a beneficial 

impact on the ecology of the area
5. Forestry & woodlands: Restructure conifer plantations and shelterbelts 

to increase biodiversity and increase the area of positively managed 
native woodlands

6. Community etc: Minimise any negative impact on the aquatic 
environment arising from housing and recreational activity



Argyll & Bute 
Local 

Biodiversity 
Partnership

Catchment Management

Biodiversity 
1. Habitats and Species: Extend knowledge of species 

status and distribution and develop habitat management plans 
to optimise habitat condition for key species

Biodiversity is one of the key indicators of a good
quality environment. The Euchar has a number of 
nationally and locally important species:
1. Wych Elm                                     6. Variety of  birds, dippers etc
2. Lichens and Bryophytes               7. Dragon flies/damselflies
3. Otter                                              8. Pearl-bordered Fritillary
4. Black grouse                                 9. Water vole
5. Salmon and sea trout
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Community Action for Biodiversity Phase II 
Demonstration project

Project aim: Engage the local community in biodiversity issues
Objectives: 
1. to demonstrate how the community can help conserve local biodiversity 

through monitoring what they pour down their sinks- the Sink Link. A 
survey with be carried out involving households and the school with each 
one monitoring usage for a set period.

2. to construct a Reedbed and monitor biodiversity activity and water quality

Legacy:
1. An informed community and production of advice in the form of a T-Towel
2. Reedbed. 
3. A final report will be produced.
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Opportunities:

Other local catchments

Possible transnational projects with:

1. The Blackwater Catchment in 
Co. Kerry –Ireland

1. Sweden- Kustlandett region

For further information:
www.argyll-bute.gov.uk/partnerships
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River Restoration Centre 7th Annual Conference 

Edinburgh April 2006

ECOURBANISM

Gatton Brook

when is a stream not a stream?

Luke Engleback MLI Principal of Studio Engleback                                
Gary Grant CEnv MIEEM Director of EcoSchemes Ltd

www.studioengleback.com

www.ecoschemes.co.uk
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THEORY OF EVOLUTION : Three Principles

•   Species interdependence

•   The relationship between the organism & its environment

•   The dynamic balance of nature

Charles Darwin On the origin of species 1859
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ECOLOGY

• OECOLOGIE  Term first used in 1866 by Ernst Haeckel

•   Ecology is ‘Scientific Natural History’

•   Derived from the Greek Oikos -meaning:
family household & its daily operations & maintenance

Haeckel viewed living systems as an economic unit
related in mutual conflict as well as in mutual aid
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LANDSCAPE ECOLOGY

A scion of modern ecology that looks at the
inter-relationships between man & both
open & built up landscapes
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ECOURBANISM

•   An Holistic approach to urban design

•   This means looking beyond city boundaries

“Ecourbanism… addresses the development of

multi-dimensional sustainable communities designed

to be harmonious and balanced environments.”

Miguel Ruano 1999
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The overarching issue
of sustainability…
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SUSTAINABLE DEVELOPMENT

A country's ability to develop more sustainably depends on 
the capacity of its people and institutions to understand
complex environment and development issues so that they 
can make the right development choices

Agenda 21 Rio Earth Summit
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SUSTAINABLE DEVELOPMENT

The Schumacher briefing on creating sustainable cities 
(1999) argues that cities need to be viewed as a whole…

“…their economies, infrastructure, architecture, social 
networks, cultural realities and their environmental base, in 
order to grasp the full meaning of sustainable 
development”
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INTER-GENERATIONAL EQUITY

“A sustainable city is organised so as to enable all its 
citizens to meet their own needs without compromising 
the ability of future generations to meet their needs”

Herbert Giradet
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CONTEXT



River Restoration Centre Conference   April  2006

CLIMATE CHANGE



River Restoration Centre Conference   April  2006

CLIMATE CHANGE
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THE PACE OF CHANGE

•   Paleoclimatologists using ice and sea bed cores find
current green house gas levels 36% higher than the
highest levels in the last 500 000 years

•  In 25 years time, at current trends, these levels will be 45%
higher - this seems to be fuelled by human actions

•   ‘Global Dimming’ may have retarded rate of warming until now

•   Current global warming 30 times faster than in past warmings
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CLIMATE CHANGE MEANS PLANNING FOR:

• Threat to landscape health & threat to biodiversity

• Threat to green infrastructure and green services

• Integrated Water Management Systems

• Need for tougher construction to weather storms

• Human comfort and energy management
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HUMAN ISSUES
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HAMONIOUS TOWN & COUNTRY

Good & Bad Government
Two frescos by Lorenzetti 1338-40 Sala dei Nove, Palazzo Pubblico, Sienna

Good Government shows town & country working together

(Bad Government shows a desecrated  landscape & a ruined town)



River Restoration Centre Conference   April  2006

CULTURAL HERITAGE : Planning as a Cultural Act

“Cultural history is an expression of cultural identity it is of truly vital 
importance as it raises the culture, the society and the individual 
above the immediate, and places them within the scale of time”

The Belvedere Memorandum (1999)

Concern for cultural identity is reflected in the Maastricht Treaty  section 112
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LOCAL DISTINCTIVENESS
Alexander Pope  wrote of consulting ‘the genius of the place in all’
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LOCAL DISTINCTIVENESS

The character of a landscape, its sense of place comprises:

The Grain of a landscape
Worked landscapes are always changing but reflect under lying grain such as:
•   geology and soils
•     drainage
•     climate

Landscape Signatures
•     responses to soil, slope, climate
•     land husbandry responding to natural processes

Cultural heritage can be dynamic - living 
•     hedges & ditches can be older than buildings
•     managed woodlands effect their own rhythm on wildlife
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MULTI FUNCTION
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GREEN INFRASTRUCTURE :
• Integrated water management

• Sustainable Urban Drainage Systems (SUDS)

• Treating grey and black water

• Retaining moisture in the wider landscape

• Enhance and reinforce biodiversity

• Enhance energy saving through shelter and passive solar gain

• Enhance cooling with vegetation ‘air conditioning’

• Green Routes linking recreation areas and the wider countryside

• Bio fuel husbandry
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Built form, planting & waterbodies working together



River Restoration Centre Conference   April  2006

ACCESSIBLE NATURAL GREENSPACE STRATEGY

There are links between greenspace, stress reduction & better health:
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SUSTAINABLE URBAN GREENSPACE

CABE Space are now advising on green infrastructure
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CASE STUDY
Holmethorpe, Redhill
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WHAT IS LANDSCAPE ?

• Landscape as scenery

• Landscape specific to place

• Landscape as an expression of culture

• Landscape as a holistic entity

• The Rhythm of the Landscape
• Ecology
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LANDSCAPE CHARACTER
There are 159 landscape character areas in England

Wealden Greensand & Wealden Clay
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LANDSCAPE SIGNATURES
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RURAL WHITE PAPER 2000

a vigourous and strong policy of protecting the countryside 
through redirecting new house building pressure away from 
the greenfield sites and maintaining the quality of valued 
landscapes while meeting the needs of rural communities

implementing a new direction for agricultural support which 
takes full account of the environmental benefits which farming 
provides

a holistic approach for assessing landscape value
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REINFORCE & ENHANCE BIODIVERSITY
Climate change threatens large scale extinctions due to pace of change
We need to build a ‘Noah’s Ark’ in each project
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THE SITE
Holmethorpe, Redhill
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HOLMETHORPE SITE

Redhill Town Centre

Area now restored
THE SITE
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HISTORIC SITE CONDITIONS

1768 1913
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THE SITE 50 years ago
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EXISTING SITE CONDITIONS
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EXISTING SITE ECOLOGY
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SITE CONDITIONS
The Lower Lagoon
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SITE CONDITIONS
The Upper Lagoon
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SITE CONDITIONS
The Gatton Brook Outflow
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THE CONCEPT
Holmethorpe, Redhill
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INITIAL CONCEPT
The Brook taken through the site
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CHARACTER ZONES CONCEPT
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ON LINE/ OFF LINE
Holmethorpe, Redhill
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THE SITE in 2003
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THE BLUE SPINE
Holmethorpe, Redhill
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PROPOSED BROOK & LAGOON RESTORATION
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THE BLUE SPINE - OFF LINE
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THE BLUE SPINE - ‘ARCADIA’
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THE BLUE SPINE - ‘CANAL’
Character Zones help urban legibility
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THE BLUE SPINE - REEDS
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THE BLUE SPINE - CONSTRUCTED REEDBEDS
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ON-LINE

HARD & SOFT
Holmethorpe, Redhill
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GATTON BROOK
Restored Drain
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GATTON BROOK
Strictly Engineering…
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GATTON BROOK
Soft engineering
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GATTON BROOK  ‘Restoration’

Design:

• maximises length

• accommodates football

•    creates barrier to

nature reserve

•  reinforces character
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GATTON BROOK ‘Restoring’ a profile that never was
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GATTON BROOK ‘Restoring’ a profile that never was
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THE SITE TOMORROW

•  River Creation rather than Restoration, linked to HAP Targets

•    Linkage of Gatton Brook, Redhill Brook and the Moors project

•    Green Infra-structure to reinforce the character of the Green Belt

•    Proximity to nature, detail and delight
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LANDSCAPE ECOLOGY

www.studioengleback.com www.ecoschemes.co.uk



Stream Naturalization in Illinois, USA: 
Integrating Geography, Technology and 
Local Communities to Improve Physical and 
Ecological Habitats in Illinois Streams.

Dr. Rebecca Wade
Urban Water Technology Centre

University of Abertay Dundee, UK

Prof. Bruce Rhoads
Department of Geography

UIUC, Illinois, USA







Geomorphology Ecology Engineering

Community Groups

Prof. Bruce Rhoads

Melinda Daniels

Brendan Belby

Stacey Porter

Prof. Ed Herricks

John Schwartz

Prof. Marcelo Garcia

Jose Rodriguez

Jorge Abad

Fabian Bombardelli

Village of Northbrook

Friends of the Chicago River 

Social Analysis
David Wilson

Jared Wouters

Financial support (research) was provided by the STAR program of
the U.S. Environmental Protection Agency (EPA 82-7148-010).



Stream Naturalization – what is it?
Essentially ‘reverse’ engineering

Seeks not to simplify but to increase system complexity

Technical Aims
sustainable, morphologically and hydraulically varied, yet dynamically 
stable fluvial systems 
capable of supporting healthy, biologically diverse aquatic ecosystems

Social Considerations
conceptions of  “natural” are community-based and place-specific 
human interaction with fluvial systems is central to the contemporary and 
future “natural” environment in resource-rich settings



“Healthy” Rivers
Biologically Diverse
Abundant and diverse aquatic 
populations of

Macroinvertebrates
Fish Species

Native riparian and in-channel 
vegetation

Physically Diverse
Non-channelized planform
Meandering
Asymmetric cross-section
Variation in bed-morphology (e.g. 
pools and riffles) 

Promoting mixing
Helical motion of flow
Oxidation of water cascading off 
riffles

Abundant and diverse hydraulic 
habitat



Case Study 

West Fork of the North Branch of the 
Chicago River, Northbrook, Illinois. 

USA.



Location of Study Site:
A small watershed in the Chicago metropolitan 
area

West Fork of 
the North 
Branch of the 
Chicago River. 
Northbrook, 
Illinois.

USA The State of Illinois



Broad Project Objectives - Academic
understand the fluvial and habitat dynamics of human-
modified streams
explore how urban communities formulate and translate 
their environmental vision 
examine community-based environmental preferences 
and how they are shaped by and in turn shape science 
and technology

Case study objectives – Village of Northbrook
Provide an improved Streetscape for the Central Business 
Area including a river improvement project to improve the 
appearance of the whole area



Integrating our science with their plans…

U of I group helped to inform the stake holders 
and community on…

Historical landuse record
Historical channel planform
Stability of current channel
Historical and current flow regime
Aquatic diversity and abundance



The Scientific Challenge:
A Pool-Riffle Design for Straight Urban Streams

mimic the spatial variations in hydraulic conditions, 
while avoiding deflection of flow toward the channel 
banks 

promote self-sustaining morphological units while 
providing suitable habitat



Basically: Introduce the forms and functions of a meandering channel 
but keep the stream straight…and stable…



Pre-implementation evaluation… 
Helps reduce uncertainty
Indicates potential responses of stream

Information gathering…
Office-based historical analysis and air-photo 
interpretation
Fieldwork 
Collaboration with local stake holders
Numerical modeling
Physical modeling
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De e p pool  a t  S he r me r  
Roa d Br i dge

Fish biomass in g/m2 for five sample locations along longitudinal profile of the North Branch of the Chicago River at 
Northbrook, Illinois. Fish were found mainly in pool locations prior to naturalization. These data support the  use of pool 
structures in the naturalization effort.



Modelling…
Lab testing…



Rough Sketch Design Plans



High Tech Numerical Modelling





Physical Modeling 
of Pool-Riffle 
Structure
Measurements of 

3-D velocities in a 
flume model
Evaluations of 

morphological 
stability



Installation…

These 6 units were 
constructed in 
December 2001 This section 

constructed Spring 
2002

Northbrook – stream constrained within urban corridor





Because the stream planform is constrained by local development contractors 
worked from within the stream and had the time and machinery to achieve more 
accurate results.







Northbrook pool-riffle units after construction. Imbricated rock-riffles (placed on the 
downslope into the pools) are visible when looking upstream.



Success story?



Post-implementation Evaluation…
The results…

Are the objectives being achieved?
Are there negative outcomes?

What are the possible solutions?



Post-installation Longitudinal profile surveys



VILLAGE PRESIDENT'S 
ANNUAL MESSAGE - 2003
“… we continue to show progress in the improved 

Streetscape of our Central Business Area... The river 
improvement project which included riffles and pools
have had a demonstrable impact on the health of our 
river (as verified by the University of Illinois). 

AWARDS:
in March 2003 "Project of the Year Award" from the 
American Public Works Association for the central 
business district streambank stabilization and river 
corridor restoration.”
in May 2003 The Friends of the Chicago River 
recognized Northbrook as "River Champions". 

http://www.northbrook.il.us/files/document/ANNUAL%20MESSAGE%201-13-04.htm





Downtown  Chicago

Downstream Chicago River

THANK YOU
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urban section Wienfluss

Auhof
retention area

suburban section Wienfluss

Wienerwaldsee

Mauerbach
retention area
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history
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Wienfluss – data

catchment area 230 km²
within the city of Vienna 57 km²
total length of river course 34 km²
within the city of Vienna 14 km²
height of origin 620 m
total drop in height 470 m
slope of river course within the city of Vienna 2 – 8 %o

mean water 250 l/sec
1000 year flood before restoration 635 m³/sec
1000 year flood after improvement in flood retention 540 m³/sec
1000 year flood after completion of WSEK 380 m³/sec
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water quality
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flood control – retention areasintroduction river bed restorationproblems

questions to be solved

1. How can the retention capacity of the reservoirs be increased and 
respectively the flooding of the reservoirs by southern tributaries be avoided

2. To create a setting of appropriate measures for a development towards a 
nature – orientated river system for the urban sections of the Wien river and 
the Mauerbach
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retention management before restoration

Haltung I

flood 
peak

flood 
peak

-  loss of retention volume 
   due to 3 southern tributarie
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improvements of retention capacity and retention management

introduction river bed restorationproblems flood control – retention areas

Mauerbach

Wienflu§

- gated weir open
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> 2 year floods

Haltung I

flood 
peak

flood 
peak

- gated weir closed
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N
retention area
Mauerbach

retention area
Wienfluss

retention area
Wienfluss

bypass
channel
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wien river before the project
wien river before training
wien river today
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Wienfluss – retention area Auhof, after restoration
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Wienfluss – retention area Auhof, after restoration
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Wienfluss – retention area
Auhof
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Mauerbach retention area, after restoration

Bypass channel
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Mauerbach retention area, after restoration
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Mauerbach retention area, after restoration
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Mauerbach retention area, after restoration
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1. pilot project – river course, bypass channel
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ecological monitoring before river restoration

experiment on steepest slope
(university of vienna, Dr. H. Kekeis)
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1. pilot project - river course, bypass channel
before after
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flood control – retention areasintroduction problems river bed restoration

1. pilot project - river course, bypass channel
stone structures
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flood control – retention areasintroduction problems river bed restoration

1. pilot project - river course, bypass channel
combined stone – timber structures
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flood control – retention areasintroduction problems river bed restoration

1. pilot project - river course, bypass channel
2. monitoring incorporating 1. pilot project
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urban section – river restoration
1. laboratory tests on the physical modell
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urban section – river restoration
1. laboratory tests on the physical modell
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Wienfluss river restoration – Auhof area
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Wienfluss river restoration – Auhof area
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2. pilot project – urban section
Hackingersteg
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2. pilot project – urban section
Hackingersteg
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2. pilot project – urban section
water quality
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flood control – retention areasintroduction problems river bed restoration

2. pilot project – urban section
water quality
competition entry
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2. pilot project
continuation of urban stretch
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future projects



The Tumut River: An Australian 
Approach To Regulated River 

Management
April 2006









Reach 5 - Brungle to MurrumbidgeeReach 5 - Brungle to Murrumbidgee

Reach 4 - Nimbo to BrungleReach 4 - Nimbo to Brungle

Reach 5 - Brungle to MurrumbidgeeReach 5 - Brungle to Murrumbidgee

Reach 5 - Brungle to
Murrumbidgee

Reach 5 - Brungle to
Murrumbidgee

Reach 4 - Nimbo to
Brungle

Reach 4 - Nimbo to
Brungle

Reach 3 - Gilmore to
Nimbo

Reach 3 - Gilmore to
Nimbo

Reach 2 - Goobarragandra
to Gilmore

Reach 2 - Goobarragandra
to Gilmore

Reach 1 - Blowering to
Goobarragandra

Reach 1 - Blowering to
Goobarragandra
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Website: www.cirf.org

Centro Italiano per la Riqualificazione Fluviale
Italian Center for River Restoration
Viale Garibaldi 44/a 30173 – MESTRE (VE)
Tel +39-041-615410

Email: info@cirf.org; i.schipani@cirf.org

The restoration of the channelized
Sangro river (Abruzzo, Italy): 

tackling the challenge of providing
“less hydraulic risk, more environment”

Ileana Schipani  
River Ecologist, Technical Board CIRF

Bruno Maiolini
Natural Science Museum of Trento

The RIVER RESTORATION CENTRE 7th ANNUAL NETWORK CONFERENCE
Ecological River Restoration: 

Combining Ecology and Engineering
Edinburgh, 26th-28th April 2006



301,341 km2, mountains (51%) and 
hills (29 %), 20 % lowlands.
Population is 57,680,900 with a 
density of 190 inhabitants per km2

Due to the variety of  geographical 
and climate conditions, many kind of 
stream typologies coexist, with 
insufficient knowledge about their 
reference condition

Main problems are flood protection, hydropower, land reclamation, 
overbuilding in floodplains



Study area



THE CHANNEL STRAGHTENING OF THE SANGRO RIVER

ASPETTO DELLA CANALIZZAZIONE
ANNO (1984)

VIEW OF THE CHANNELIZATION, 
YEAR 1984



Setting of the channel with a double bank protection system



Flood after flood…



The river gets space, sinuosity and “comes back to life” 
spontaneously as a consequence of the new dynamic



TYPICAL PROBLEMS OF THE 
STRAIGHTNENED STRETCH OF THE 

SANGRO RIVER
• PARTIAL DESTRUCTION (FLOODS) OF THE ARTIFICIAL 
SETTING:RESTORATION OR SELF-EVOLUTION?

• INCISION (VERTICAL EROSION) OF THE CHANNEL

• ENVIRONMENTAL DEGRADATION AND LOSS OF 
RECREATIONAL-TURISTIC AND CONSERVANCY 
OPPORTUNITIES

• INCREASE OF THE HYDRAULIC RISK



MAP OF THE HYDRAULIC RISK OF
THE STUDY AREA (in blue and light blue
the areas interesed by a high and moderate-high risk)



BIOLOGICAL AND PHYSICAL IMPACTS

ABSENCE OF RIPARIAN 
VEGETATION LOSS OF 
HABITATS

CHANNEL INCISION 



Website: www.cirf.org

Centro Italiano per la Riqualificazione Fluviale
Italian Center for River Restoration
Viale Garibaldi 44/a 30173 – MESTRE (VE)
Tel +39-041-615410

Email: info@cirf.org; i.schipani@cirf.org

The ”Nature Alternative” 



THE “NATURE ALTERNATIVE”

Assesment of the present state
Vision 
Type of actions to implement



MorpholgyMorpholgy and patternand pattern

Morphological type: 
braided
(year 1954)

Morphological type: 
one channel, 
straighthened

(year 2000)



VegetationVegetation

“Reference State”
post-dam, 

before straighthening
(year 1978)

“Present State”
post-dam, 

post-straighthening
(year 2000)



Starting situation

Vision

Buildings close to the river

No river-floodplain 
connection

Channel with a system 
of double bank protection

Ancient river bed

No riparian vegetation

Levee (not along the river, 
but around the buildings)

Riparian vegetation

More space to the river, through the recovery 
of the ancient river bed

Channel-floodplain 
connection

Removal of the
embankments



VISION: VISION: 
A A riverriver freefree toto movemove withinwithin itsits mobilitymobility stripstrip





MeasuresMeasures toto managemanage the the mobilitymobility stripstrip

FloodplainFloodplain

Top ofTop of
the the dikedike

HydraulicHydraulic riskrisk
protectionprotection

DikeDike profileprofile

MorphologyMorphology
protectionprotection

TreeTree revetmentsrevetments

DeflectorsDeflectors



PhysicalPhysical environmentenvironment recoveryrecovery

Measures for desired morphology
(f.i. logs, brushes,..)

 Embankments removal

 Levee along the 
buildings for settlements

in flooding areas

 Lateral excavations to enlarge the channel
 (river-floodplain connection)

 Floodplain recovery



StreamStream channelchannel restorationrestoration: cross : cross sectionsection

Floodplain recovery

Concrete walls removal
Sediment replenishment

(longitudinal profile)

Channel enlargement, 
lateral excavations



OffOff--channelchannel pondsponds: : 
temporarytemporary storagestorage space space forfor

floodwatersfloodwaters



 Identification of potential natural flood
expansion areas



LongitudinalLongitudinal profileprofile ((sedimentsediment replenishmentreplenishment))

?



““NATURE ALTERNATIVE”: NATURE ALTERNATIVE”: 
2 APPROACHES OF ACTION2 APPROACHES OF ACTION

Gradual,
localized inputs 

for evolution in time

Immediate, 
all measures implemented

on the entire stretch
iFlushing (Management of the dam
upstream)
iPartial enbankment removal
iLocalized channel enlargement 

Need for a funding flow in time:

iControlled management of vegetation
iMaintanance of structures (deflectors, brushes,..)
iTrade-off….



NEXT STEPS
Define the Restoration Alternatives at a project 

level (“Nature”, etc):
– choose between the “immediate” o “gradual” 
option
– estimate the channel forming discharge and 
define the dam management
– implement measures for water quality 
improvement 

Predict the effects : hydraulic model/2 
dimensional simulation

Assess and negotiate

Executive project

Monitoring Centre (adaptive management)



Thank you for your attention!



Engineering Washlands for Engineering Washlands for 
Flood Risk Management and Flood Risk Management and 

BiodiversityBiodiversity
77thth River Restoration Centre Annual River Restoration Centre Annual 

ConferenceConference

Joe Joe Morris,TimMorris,Tim Hess, David Hess, David GowingGowing, , 
Peter Leeds HarrisonPeter Leeds Harrison

(see paper and references)(see paper and references)



Report on two projects Report on two projects 

1.1. Integrated Integrated washlandswashlands for for 
flood risk management flood risk management 
and biodiversity: and biodiversity: 
-- funded by  English Nature funded by  English Nature 

and and DefraDefra
2.2. Integrated floodplain Integrated floodplain 

management: revisiting management: revisiting 
flood defence schemes: flood defence schemes: 
-- funded by funded by 

ESRC/NERC/EPSRCESRC/NERC/EPSRC



Integrated Integrated WashlandsWashlands
ContextContext
Aim  Aim  
–– guidance and inform guidance and inform 

policypolicy
ObjectivesObjectives
–– scope for integrationscope for integration
–– actions to achieve actions to achieve 

integration integration 
ApproachApproach
–– Classification systemClassification system
–– Suitable interventionsSuitable interventions
–– Survey of perception of Survey of perception of 

managers managers 
–– Case studiesCase studies
–– WorkshopWorkshop



What is a Washland?What is a Washland?

Land that is periodically flooded by a Land that is periodically flooded by a 
river or stream river or stream (The Concise Oxford Dictionary, 2001)(The Concise Oxford Dictionary, 2001)



Washland DefinitionWashland Definition
An area of the An area of the 
floodplain that is floodplain that is 
allowed to flood or is allowed to flood or is 
deliberately flooded by deliberately flooded by 
a river or stream for a river or stream for 
flood management flood management 
purposes, with potential purposes, with potential 
to form a wetland to form a wetland 
habitat.habitat.



Washland Objectives Washland Objectives 
Flood managersFlood managers

Reduce flood risk byReduce flood risk by
–– Reducing & delaying Reducing & delaying 

peak flowspeak flows
–– Separating conveyance Separating conveyance 

and storageand storage
–– Storing flood waterStoring flood water
–– Maintaining a storage Maintaining a storage 

facility facility 
Hydraulic control for flood Hydraulic control for flood 

risk managementrisk management

Conservation managersConservation managers
Enhance biodiversity byEnhance biodiversity by
–– Achieving seasonally deep Achieving seasonally deep 

surface and/or shallow surface and/or shallow 
surface water floodingsurface water flooding

–– Retaining high water levels in Retaining high water levels in 
ground and ditchesground and ditches

–– Assuring water quality Assuring water quality 
–– Securing nonSecuring non--water water 

attributesattributes
Water level management Water level management 
for habitatsfor habitats



Classification of Washlands Classification of Washlands 

Hydraulic
Matrix

Flooding 
Regimes

determined
by controls on 

inflow and outflow 
of flood water 

Habitat
Matrix

Vegetation Types
defined 

by flooding 
and soil wetness

regimes 

Menu of 
Interventions

Actions to modify 
flood and wetness

regimes



Key characteristicsKey characteristics
Water entering storageWater entering storage
–– At what ‘stage’ / At what ‘stage’ / 

discharge it starts to discharge it starts to 
enterenter

–– At what rate it entersAt what rate it enters

Water leaving Water leaving 
storagestorage
–– At what rate it leaves At what rate it leaves 

storagestorage
–– At what level it stops leaving At what level it stops leaving 

((dead storagedead storage))

Determine ……Determine ……
–– Degree of flood controlDegree of flood control
–– Frequency of washland inundationFrequency of washland inundation
–– Duration of washland inundationDuration of washland inundation



Inflow Inflow (to the (to the washlandwashland))

1. Uncontrolled inflow1. Uncontrolled inflow

Twyford Brook, Derbyshire (Photo T.M. Hess)



InflowInflow

2. Fixed controlled inflow2. Fixed controlled inflow

Walton Lake, Milton Keynes (photo T.M. Hess) River Trent Overtopping Flood Banks at Beckingham
Marshes, Gainsborough (photo Environment Agency) 



InflowInflow

3. Variable controlled inflow3. Variable controlled inflow
Stage

Discharge

Harbertonford (photo N Bannister) Saundby Beck (photo T.M. Hess) 



Outflow (from Outflow (from washlandwashland))

1. Uncontrolled gravity return flow1. Uncontrolled gravity return flow



OutflowOutflow

2. Downstream fixed controlled gravity 2. Downstream fixed controlled gravity 
flowflow

Upland Flapped outfall

Flood banks 

Flood storage area



OutflowOutflow

3. Controlled return flow3. Controlled return flow

Saundby Beck (Beckingham Marsh) (photo T.M. Hess) 



Hydraulic matrixHydraulic matrix

UncontrolledUncontrolled
inflowinflow

Fixed Fixed 
controlled controlled 

inflowinflow

Variable Variable 
controlled controlled 

inflowinflow
Uncontrolled Uncontrolled 
gravity returngravity return

11
(Long Eau)(Long Eau)

22 33

Fixed controlled Fixed controlled 
gravity return gravity return 

44 55
((CoombeCoombe Hill)Hill)

66

Controlled Controlled 
returnreturn

77 88
((BeckinghamBeckingham

Marsh)Marsh)

99
((HarbertonfordHarbertonford) ) 
(Leigh Barrier)(Leigh Barrier)

Hydraulic control for flood risk managementHydraulic control for flood risk management



Classification of Washlands Classification of Washlands 

Hydraulic
Matrix

Flooding 
Regimes

determined
by controls on 

inflow and outflow 
of flood water 

Habitat
Matrix

Vegetation Types
defined 

by flooding 
and soil wetness

regimes

Menu of 
Interventions

Actions to modify 
flood and wetness

regimes



Habitat MatrixHabitat Matrix
  Winter 

Flooding
Only 

  Winter 
and 

Summer 
Flooding 

 

 Rapid 
soil 

drainage 

Moderate 
soil 

drainage

Slow soil 
drainage 

Rapid 
soil 

drainage 

Moderate 
soil 

drainage 

Slow soil 
drainage

Short  
duration 
flooding 

1 
Arable, 
Pasture, 

Hay 
meadow, 

Woodland 

2 
Pasture, 

Hay 
meadow, 

Woodland

3 
Pasture, 

Woodland 

4 
Hay 

meadow, 
Pasture, 

Woodland

5 
Pasture, 

Woodland

6 
Pasture, 

Woodland

Medium 
duration 
flooding 

7 
Hay 

meadow, 
Pasture, 

Woodland 

8 
Pasture, 

Woodland

9 
Pasture, 
Swamp, 

Woodland 

10 
Pasture, 

Woodland

11 
Pasture, 

Woodland, 
Swamp 

12 
Swamp, 
Pasture 

Long 
duration 
flooding 

13 
Pasture, 

Woodland 

14 
Pasture, 

Woodland

15 
Swamp, 
Pasture, 

Woodland 

16 
Swamp, 

Woodland

17 
Swamp 

18 
Swamp 

 
 Water level management for habitatsWater level management for habitats



 W inter floo ding  on ly  F looding  a t any  tim e  o f year 
 R ap id  so il 

d ra inage  
M od era te  so il 

d ra inage  
S lo w  so il 
d ra in age  

R ap id  so il 
d ra inage  

M o dera te  so il 
d ra in age  

S low  soil 
d ra in age  

S ho rt 
du ration  
F loodin g 

 
1  

A rab le  
P asture  

H ay  m eadow  
W ood land  

 
2  

P asture  
H ay  m eadow  

W ood land  

 
3  

P asture  
W ood land  

 
4  

H ay M eadow  
P asture  

W o od lan d  

 
5  

W oo dland  
P asture  

 
6  

S w am p 
P asture  

W oo d land  

M edium  
du ration  
F loodin g 

 
 

 
7  

H ay m eadow  
P asture  

W ood land  

 
8  

P asture  
W ood land  

 
9  

P asture  
S w am p 

W ood land  

 
10  

P asture  
w o od land  

 
11  

P asture  
W oo d land  

S w am p 

 
12  

S w am p 
P asture  

L on g 
du ration  
F loodin g 

 
 

 
13  

P asture  
W ood land  

 
1 4  

P asture  
W ood land  

 
15  

S w am p 
P asture  

W ood land  

 
16  

S w am p   
W o od lan d  

 
17  

S w am p 

 
18  

S w am p 



Additional considerations for Additional considerations for 
faunafauna

Requirements very Requirements very 
site specificsite specific
Generalisations less Generalisations less 
usefuluseful
Issues include:Issues include:
–– Size Size 
–– DisturbanceDisturbance
–– ConnectivityConnectivity



Hydrological management for Hydrological management for 
conservationconservation

High quality wetlands High quality wetlands 
require:require:

–– water to be retained water to be retained 
outside flood periodsoutside flood periods

Design for excess Design for excess 
capacitycapacity

–– water distribution water distribution 
through the sitethrough the site

Soil permeabilitySoil permeability
OnOn--going managementgoing management

All washlands have some All washlands have some 
form of managementform of management
Engineering Engineering 
interventions may be interventions may be 
neededneeded



Classification of Washlands Classification of Washlands 

Hydraulic
Matrix

Flooding 
Regimes

determined
by controls on 

inflow and outflow 
of flood water 

Habitat
Matrix

Vegetation Types
defined 

by flooding 
and soil wetness

regimes

Menu of 
Interventions

Actions to modify 
flood and wetness

regimes



™Dino Lif

InterventionsInterventions
Interventions to modify Interventions to modify 
the frequency/duration the frequency/duration 
of washland flooding and of washland flooding and 
the downstream the downstream 
hydrograph, hydrograph, egeg: : 
–– setback, setback, 
–– decreased channel decreased channel 

maintenance maintenance 
Interventions to modify Interventions to modify 
the washland soil the washland soil 
drainage condition, drainage condition, egeg::
–– changes in pumping changes in pumping 

regimesregimes
–– create scrapescreate scrapes



Classification of Washlands Classification of Washlands 

Hydraulic
Matrix

Flooding 
Regimes

determined
by controls on 

inflow and outflow 
of flood water 

Habitat
Matrix

Vegetation Types
defined 

by flooding 
and soil wetness

regimes

Menu of 
Interventions

Actions to modify 
flood and wetness

regimes



Classification by Benefit TypeClassification by Benefit Type

Flood Management Flood Management 
WashlandsWashlands
Conservation Conservation 
WashlandWashland
Integrated Integrated 
WashlandWashland

Implications for Washland 
Design, Appraisal, 

Management and Funding?



Example of Flood Management Example of Flood Management 
Washland: Washland: BeckinghamBeckingham Marsh, NottsMarsh, Notts

1000ha1000ha
Hydraulic Type 8Hydraulic Type 8
embankments, sluice, embankments, sluice, 
pumpspumps
22--3 days floods, 3 days floods, 
winter, 1 in 10 yearswinter, 1 in 10 years
Arable and grassArable and grass
Enhancement for Enhancement for 
waterfowlwaterfowl
Habitat Type 1Habitat Type 1



Example of Conservation Washland :Example of Conservation Washland :
Long Eau, LincsLong Eau, Lincs

15 ha15 ha
Hydraulic Type 1Hydraulic Type 1
setback embankmentssetback embankments
33--4 days floods, winter, 4 days floods, winter, 
33--4 times annually 4 times annually 
GrasslandGrassland
Enhance general Enhance general 
biodiversity on wet biodiversity on wet 
grassland grassland 
Habitat Type 8Habitat Type 8



Example of Integrated Washland Example of Integrated Washland 
: : HarbertonfordHarbertonford, Devon, Devon

3.5 ha3.5 ha
Hydraulic Type 9:Hydraulic Type 9:
dam, sluices, scrapesdam, sluices, scrapes
22--3 days floods, 3 days floods, 
winter and summer, winter and summer, 
1:10 year design1:10 year design
Grass and woodlandGrass and woodland
‘recreate natural ‘recreate natural 
washland’washland’
Habitat Type 11Habitat Type 11



ConclusionsConclusions
Classification to reflect Classification to reflect 
objectivesobjectives
Scope for SynergyScope for Synergy
–– Both synergy and conflict Both synergy and conflict 
–– Design for IntegrationDesign for Integration: : 
–– Land use and management Land use and management 

Appraisal, FundingAppraisal, Funding and and 
AdministrationAdministration
Skills, Knowledge and Skills, Knowledge and 
UnderstandingUnderstanding



Recommendations to exploit Recommendations to exploit 
synergysynergy

Promote integrated, Promote integrated, 
catchment scale catchment scale 
approach approach 
Engage multiple Engage multiple 
stakeholdersstakeholders
Review appraisal Review appraisal 
methods methods 
Review funding Review funding 
mechanismsmechanisms
Provide experienceProvide experience--
based guidancebased guidance

www.silsoe.cranfield.ac.uk



Integrated land and Integrated land and 
water management in water management in 

floodplains: floodplains: 
revisiting agricultural revisiting agricultural 
flood defence schemes flood defence schemes 
in England and Walesin England and Wales

Cranfield University,  Cranfield University,  
Open University, Open University, 

River Restoration Centre River Restoration Centre 
Environmental SolutionsEnvironmental Solutions

*Contact: j.morris@cranfield.ac.uk, tel 01525 863309



Context Context 
AimAim
Research Research 
QuestionsQuestions
Approach Approach 
OutcomesOutcomes



ThanksThanks

j.morris@cranfield.ac.ukj.morris@cranfield.ac.uk



The River Rhine The River Rhine 
–– Safety measures meet ecology and Safety measures meet ecology and 

vice versa vice versa --

Ute Ute MenkeMenke
Ministry of Transport, Public Works and Ministry of Transport, Public Works and 

Water Management (RWSWater Management (RWS--RIZA) /RIZA) /
European Centre for River Restoration (ECRR)European Centre for River Restoration (ECRR)

The NetherlandsThe Netherlands

RRC Annual Conference, 

26-28 April, Edinburgh (Scotland)



The River Rhine basin – elevation and “parts”
Source in the Alps at more than
2500 m above sea level; 

Rhine Delta in NL at sea level.

Stream length: 1320 km; 
Surface: ca. 200,000 square km; 
Inhabitants: 58 million

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

The River Rhine basin – cross section 
• Upstream fed by 
glaciers (2% of 
total)
• Downstream fed 
by precipitation
• Discharge 
pattern through 
the year relatively 
even
• High discharge 
in winter and early
summer months

338m3/s
Average 
discharge 1260m3/s 2270m3/s



• weir with lock

• weir

• reservoir dam

The River Rhine basin 
– 450 dams 

from: www.iksr.org

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



from: www.iksr.org

The River Rhine basin 
– landscape change 

Philippsburg
Germersheim

Leopoldshafen

Rußheim

Karlsruhe

Leimersheim

Steinmauern

Lauterbourg

1838

1872

1980

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



Loss of retention areas in the Upper Rhine area

Remained flood plain area

Loss of construction works until Iffezheim

Loss due to erosion

Loss of dike building (Honsell/Tulla)

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



Measures of the RAP
(May 2005)

France:
Polder Moder
Polder Erstein
Sonderbetrieb der 
Rheinkraftwerke

Baden-Württemberg:
Rheinschanzinsel
Elisabethenwört
Bellenkopf / Rappenwört
Polder Söllingen / Greffern
Polder Freistett
Kulturwehr Kehl / Straßburg
Polder Altenheim
Ichenheim / Meissenheim
Elzmündung
Wyhl / Weisweil
Polder Breisach / Burkheim
Kulturwehr Breisach
Rückhalteraum Weil-Breisach

Rheinland-Pfalz:
Polder Waldsee / Altrip / Neuhofen
Polder Kollerinsel
Polder Flotzgrün
Polder Mechtersheim
Wörth / Jockgrim
Polder Neupotz
Polder Daxlander Au

implemented
under construction
planned

Karlsruhe

Offenburg

Rastatt

Mannheim

Strasbourg

Basel



Flood protection measures-midstream

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

Netherlands above average sea level



Part of the Netherlands subject to 
flooding by dike failure

Belgium

Germany

Flooded part of The Netherlands when dike 
breach occurs 

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



Policy development 

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

• 1987: NGO’s Black Stork
• 1992: WWF “Living rivers”
• 1993: Target to restore 7000 ha is set in The 

Netherlands
• 1993 +1995:  Flood events in Rhine and Meuse
---> Political attention for rivers & floodplains   

• “Room for the rivers”
• Raising dykes only as a last option

• after 2000: EU Directives; Dutch SP key decision, 
watermgt 21rst century



Basic package of preferred alternatives 
-Spatial Planning key decision-

• First implementation steps up till 2015
• No retention
• In 2015 reconsideration of river discharges and sea 
level rise due to climate change
• Landscape, nature and cultural heritage limit measures 
in present floodplains
• Optimal use of potential win-win situations (ppp)
• Anticipating to physical planning on the long term
• Long term visions still optional
• Contributing to Natura 2000

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



Basic package-Spatial Planning key decision-

• 9 floodplain reconstructions
• 3 obstruction removals
• 6 outside winter dike projects
• 1 green river (by-pass)
• 2 wetland development projects
• Accepted higher water levels in the delta area
• 22 km (summer) riverbed deepening
• 47 km dike elevation
• 84 km dike reinforcement
• 77 km lowering of groynes

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



Basic package Spatial Planning key decision –
examples of measures (between winter dikes) 

Deepening  summer bed Groyne improvement

Lowering of floodplains Remove hydraulic obstacles

Rising dikes (if no 
other option exists)

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



Basic package Spatial Planning key decision –
examples of measures (outside winter dikes) 

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

Retention areas

Green river/bypass

Dike relocation



Basic package Spatial Planning key decision –
results

• Extension of 1,800 ha natural habitats
• 25 million m3 soil removal
• 10 million m3 mining of sand and clay 
suitable for construction
• 9 million m3 new water storage capacity 

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



Zwolle:
Secondary 
channel

Arnhem: Urban 
bottleneck Haringvliet: 

Sluices ajar

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

3 Dutch examples



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

2000

2002

2004

The “metamorphosis” of the 
Vreugderijkerwaard floodplain



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

Objectives to implement a secondary channel

• Conservation of river dune
• Development of low-lying wet meadows, more 

dynamics along the sec. Channel
• Spawning habitat for fish; feeding area for 

water birds
• Recreational use
• Flood peak reduction

No monitoring results yet, but good 
experiences from similar projects



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

More impressions of the 
Vreugderijkerwaard floodplain



Making “Room for the River” in 
The Netherlands

Nijmegen

Arnhem

Satellite image  1995

Urban 
bottlenecks

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



Urban Development
Arnhem 1830-2000

1830 2000

Malburgen Malburgen

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



Dike set back of 
Bakenhof (nearArnhem)

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

More impressions of the Bakenhof



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

Haringvliet sluices - ajar



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)
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Westernscheldt
Easternscheldt
Delta lakes

Decline of mud 
areas

Eutrophication and 
algal bloom in 
Krammer-Volkerak
(Bergen op Zoom)

Blocking of 
migration  routes 
fish

Atlantic sturgeon

Effects “Delta works” on the former 
estuarine environment

Bank erosion



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

Haringvliet sluices - ajar
benefits :

sustainable estuarine 
biotopes (already on 
short term)

savings on dredging (long 
term only)

compensation 
measures:

relocation of intakes for 
drinking and agricultural 
water

dredging to ensure 
access to harbours



Conclusions (1)
River system approach to find most 

suitable areas for flood protection 
measures

Besides safety and nature, landscape 
quality plays a prominent role

Plans are becoming (more) multi-
functional and public participation is 
normal business

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)



More parts of the planning cycle are 
covered in projects (past: maintenance 
and design; now: development of visions,
policy development, planning, evaluation, 
realisation)

Knowledge exchange within North-
West Europe through EU-projects 
(e.g. www.science.ru.nl/pub/faf; www.sdfproject.nl)

RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

Conclusions (2)



RRC Annual Conference, 

25-28 April, Edinburgh (Scotland)

Thank you 
for your 
attention.



Achieving Favourable Condition on the 
Somerset Levels and Moors

Philip BrewinPhilip Brewin
pbrewin@somersetdbs.co.ukpbrewin@somersetdbs.co.uk

Somerset Drainage Boards Consortium



Southlake Moor Southlake Moor 

Southlake Moor Southlake Moor 

Introduction

• Internal Drainage Boards 
(IDBs) in Somerset

• Water level management and 
Favourable Condition

• Issues and opportunities for 
wet grassland management in 
Somerset



Water Level Management on the 
Somerset Levels and Moors

• IDBs manage water levels in 
floodplain areas and have duties 
to conservation and wetland 
management

• Water Level Management Plans
provide framework for achieving 
farming, flood management and 
conservation objectives –
including favourable condition

IDBs in SomersetIDBs in Somerset





Somerset Levels and Moors
The largest remaining area 
of lowland wet grassland in 

the UK

The Levels and Moors include:
– 23 SSSIs
– 2 SPA and Ramsar sites

– 60,000 ha of potential habitat
– 8,000 ha in protected areas

National wet grassland resource:
Historical – 1,200,000 ha 
Remaining – 220,000 ha 
High conservation value – 20,000 ha



Somerset Levels 
and Moors

Important for:

– Species rich grasslands 

– Aquatic plants and insects

– Breeding birds

– Wintering ducks and waders

– Otters, water voles and other 
wetland species
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Somerset Levels 
and Moors

Important for:

– Species rich grasslands 

– Aquatic plants and insects

– Breeding birds

– Wintering ducks and waders

– Otters, water voles and other 
wetland species



Wetland archaeology 
on the peat moors

Somerset has more waterlogged 
prehistoric Scheduled Monuments 

than the whole of the rest of England

At risk from peat wastage (oxidation): 

– 50 cm per 100 years under pasture 

– 1 to 2 cm per year under arable



Favourable Condition

– Special habitats and features of a 
SSSI are in a healthy state and are 
being conserved for the future by 
appropriate management 

Government Target

– 95% of all SSSIs in favourable or 
unfavourable recovering condition 
by the year 2010

– Currently less than 50% of the  
8,000 ha of wetland SSSI in 
Somerset is achieving this target



Aller Moor

West Sedgemoor

Water level management and 
Favourable Condition

Water level management should:

• Support summer grazing and farming 
activities

• Maintain soil wetness

• Prevent low water levels in winter

• Provide suitable habitat wintering and 
breeding wetland birds

• Manage ditches sensitively to retain 
habitat features and diversity

• Promote good water quality

• Control invasive plants



Low winter water levels

Moorlinch

Curry Moor

Water level management and 
Favourable Condition

Water level management should:

• Support summer grazing and farming 
activities

• Maintain soil wetness

• Prevent low water levels in winter

• Provide suitable habitat wintering and 
breeding wetland birds

• Manage ditches sensitively to retain 
habitat features and diversity

• Promote good water quality

• Control invasive plants



Undershot door -
minimum control

Tilting weir -
Improved control

Kings Sedgemoor

Curry Moor

Water level management and 
Favourable Condition

Water level management should:

• Support summer grazing and farming 
activities

• Maintain soil wetness

• Prevent low water levels in winter

• Provide suitable habitat wintering and 
breeding wetland birds

• Manage ditches sensitively to retain 
habitat features and diversity

• Promote good water quality

• Control invasive plants



Sensitive ditch maintenance

West Sedgemoor

Huntspill Level

Water level management and 
Favourable Condition

Water level management should:

• Support summer grazing and farming 
activities

• Maintain soil wetness

• Prevent low water levels in winter

• Provide suitable habitat wintering and 
breeding wetland birds

• Manage ditches sensitively to retain 
habitat features and diversity

• Promote good water quality

• Control invasive plants



Working in Partnership

IDBs are working in partnership with:

• English Nature 

• Defra (Rural Development Service)

• Environment Agency

• Landowners/managers

• Local communities

• Conservation organisations



Aims:

– Work with existing topography, 
hydrology and ecology

– Operate at appropriate scales

– Promote floodplain (ecosystem) 
functions and services

…to develop integrated 
whole moor management 

systems

West SedgemoorWest Sedgemoor

Curry MoorCurry Moor



MoorlinchMoorlinch

West MoorWest Moor

West MoorWest Moor

Integrated whole moor management systems

Learn from the management of Raised 
Water Level Areas (ESA Tier 3)
(1,750 ha currently in RWLA schemes)



Integrated whole moor management systems

Existing Ecology - Species rich fields on West Sedgemoor
Used to define land and water level management objectives



Integrated whole moor management systems

Existing topography – land levels on West Sedgemoor
Used to define land and water level management objectives



Integrated whole moor management systems

High Level Stewardship (HLS) optionsHigh Level Stewardship (HLS) options

key HLS options for Somerset Levels and Moors key HLS options for Somerset Levels and Moors ––
Wet grassland for wintering waders & wildfowlWet grassland for wintering waders & wildfowl
•• HK10 & 12 HK10 & 12 -- Maintenance or restoration of wet grassland Maintenance or restoration of wet grassland 

for wintering waders & wildfowlfor wintering waders & wildfowl £255/ha£255/ha

Wet grassland for breeding wadersWet grassland for breeding waders
•• HK9 & 11 Maintenance or restoration of wet grassland HK9 & 11 Maintenance or restoration of wet grassland 

for breeding wadersfor breeding waders £335/ha£335/ha

Plus HLS supplementsPlus HLS supplements
•• HK19 Raised water level supplement HK19 Raised water level supplement -- £80/ha£80/ha
•• HQ13 Inundation grassland supplement HQ13 Inundation grassland supplement -- £85/ha£85/ha
•• HK18 Supplement for hay making HK18 Supplement for hay making -- £75/ha£75/ha
•• HR6 Supplement for small fields HR6 Supplement for small fields -- £35/ha£35/ha
•• HR7 Supplement for difficult sites HR7 Supplement for difficult sites -- £50/ha£50/ha
•• HR8 Supplement for group applications HR8 Supplement for group applications -- £10/ha£10/ha



Integrated whole moor management systems

Target High Level Stewardship (HLS) options 
to support objectives



Integrated whole moor management systems

Identify Capital Improvements Schemes
(e.g. West Sedgemoor Scheme)

– Minimise water control structures, bunds and hydrological blocks
– Restore connectivity in ditch system
– Move floodwater away from houses and roads 



Warping on Southlake Warping on Southlake 

Integrated whole moor management systems

Restore floodplain connectivity 
(e.g. Southlake Warping Scheme)
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New tilting weir structure with wide 
operating range

Southlake SluiceSouthlake Sluice
Existing RWLA                Proposed Warping



Integrated whole moor management systems

Agreed Water Level Management Plan



Thank You
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