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Poster Abstracts 

Jacob Laws – Queen Mary University

Conduits of contamination to contemporary Broadland food webs 

from an organotin legacy.

For ~25 years, tributyltin (TBT) was used in boat anti-fouling preparations in the Norfolk Broads. Banned on craft <25m in 1987, water-column TBT concentrations in the Broads fell rapidly. However, a paleolimnological study (Hoare 2007) revealed an organotin legacy within sediments, exhibiting concentrations up to 3000 ng l-1.  These must surely influence contemporary food web structure and functioning. Thus, TBT may be buffering lake management strategies to restore these important habitats.  Building on data from the paleo-record, our study will identify those organisms that likely mediate TBT between sediments and wider food webs.  Using natural abundances of stable-carbon and nitrogen isotopes in addition to organismal TBT burden, the project addresses three questions:

1. How do trophic position and nutrient source relate to tributyltin in contemporary food webs? Six sites (two boatyards; Wroxham; Ranworth; Cockshoot & Cromes) represent a sliding scale of TBT contamination.  At each, food webs will be characterised using stable isotopes and, in conjunction with TBT analyses, it should be possible to assess the relative importance of transfer routes and the trophodynamic behaviour of TBT within food webs.

2. Do particular chironomid species differentially mediate tributyltin from the sediments?

We target chironomids as likely mediating organisms because of their life history, burrowing behaviour and feeding modes.  However, as these vary with species, there may be varying potential to act as vectors. Since chironomid life history also encompasses two phases; the aquatic (larval) stage, and the terrestrial (adult) stage, this raises a further question.

3. Can chironomids act as significant vectors of tributyltin across ecosystem boundaries?

All previous studies of TBT (mainly marine) have only assessed local impacts.  We will evaluate export of TBT to terrestrial predators such as odonates, arachnids, and possibly birds and asses the likelihood of trophic cascades that may occur across the aquatic-terrestrial ecosystem interface.

Angela Rowe – Halcrow/BESL

Who are Broadland Environmental Services Limited (BESL)?

BESL is a consortium of two private companies, Edmund Nuttall Ltd (construction) and Halcrow Group Ltd (design and planning).  They both have considerable experience working with the Environment Agency on the design and construction of flood defense schemes.  BESL benefits from a well-qualified team of specialists working on engineering, construction, planning and environmental aspects of the project.  

For the first two years of the project, BESL worked with CSERGE (The Centre for Social and Economic Research on the Global Environment) who assisted and advised on consultation and public participation.  CSERGE is part of the University of East Anglia.

What is the Broadland Flood Alleviation Project protecting?

The floodbanks provide protection to approximately 30 000ha of land that lies below sea level.  This land has important economic value for farming and tourism.  The area’s attraction is closely linked to its diversity of landscapes and wetland habitats that give it a quality found nowhere else in the country.  The area is internationally important for nature conservation and in 1988 the whole of Broadland was designated as having equivalent status to a National Park.

The Project Area - Key Statistics

260 km of floodbanks

30 000 hectares of land (21 000 hectares is agricultural)

1700 properties (1000 residential)

14 undefended communities

 Angela Rowe – Halcrow/BESL

Broadland Flood Alleviation Project.  Habitat Creation

Rond creation

As the BFAP works are undertaken, the overall proportion of habitats within the riparian corridor changes.  Floodbanks increase in height and footprint, and soke dykes (the dyke behind the flood embankment) and foldings (land strip between flood bank and soke dyke) widen.

Where floodbank ‘setback’ is used as the preferred flood defence solution, this will result, in the longer term, in a significant increase in rond width.  The rond is the area of vegetation, often comprising reed, between the flood embankment and the river. It provides a form of sustainable erosion protection for the flood defences. 

Floodbank setback delivers significant environmental enhancements including the provision of habitat for protected and UK Biodiversity Action Plan (BAP) species e.g. marsh harriers and reed buntings, and a return to a more naturally functioning floodplain between the flood embankments.  

Wetland Creation

With rising sea levels and our changing climate it has become recognised as necessary to carefully plan future management of Broadland, to allow conservation of the semi-natural habitats and landscape present whilst allowing adaptation to changing conditions.  The issue is recognised in key policy documents including the Government’s ‘Making Space for Water’ and the Broads Authority’s ‘Broads Plan’.

Under the umbrella of the BFAP’s Wetland Task Group, a number of statutory and voluntary organisations have come together to identify opportunities for making space for water within the Broads floodplain. 

Using computer modelling and local knowledge of the area, the group have identified a number of areas where the river system could reconnect to its floodplain.  In addition to delivering benefits for landscape, wildlife and public enjoyment within the area, the approach could have additional benefits of moderating damaging flooding to other parts of the Broads.

The identification of potential wetland creation areas is however only the first step.  Key to furthering the approach are discussions with landowners, public consultation and identifying sources of funding.

Christopher Hancock – Somerset Wildlife Trust

Planning Multifunctional Floodplain Woodland in the Tone Floodplain
The River Tone, is a flashy river with a low bifurcation ratio that results in high flood risk to the town of Taunton that straddles the river just above the Somerset Levels.  When the river reaches the Levels flooding occurs on an annual basis over internationally important wetlands.  

The lower parts of the Tone catchment are heavily farmed on soils with a high risk of compaction and erosion.  Frequently arable farming takes place up to the edge of rivers and streams resulting in a high risk of heavy silt and nutrient loading entering the river.  In addition, soil compaction and land drainage have resulted in enhanced runoff and a reduced sponge effect.  A heavy requirement for water has resulted in a summer water deficit with parts of the Tone facing over-abstraction.  The tone floodplain upstream of Taunton has a relatively impoverished wildlife community but has been identified in the SW Nature Map as a target area (Strategic Nature Area, SNA) for woodland creation. 

The project aims to establish significant areas of nationally rare wet woodland communities that will seek to address some of the issues listed above.  In addition, the project will seek to maximise the value of the floodplain woodland to the community by creating areas of community woodland in association with each surrounding village.  The poster will describe the aims and issues in more detail and will set out a strategy and mechanisms needed to achieve the outcome.

Caroline McParland – Halcrow

Hydrology, morphology, ecology: Lakes and the Water Framework Directive

In 2006 Halcrow Group contributed to an Environment Agency review of the hydrological and morphological processes that influence lake ecology, and the human pressures on hydrology and morphology.  This review formed part of the EA’s response to Water Framework Directive targets set by Defra.  The Water Framework Directive calls for a clear understanding of relationships between biological parameters and (a) hydrological, geomorphological and physicochemical processes and (b) pressures affecting the ecological status of lakes.  

Lakes are amongst the most intensively studied ecosystems on earth, and collective knowledge about the processes involved in lake ecosystem functioning has been applied to managing pressures on lakes, including eutrophication, acidification, siltation and drainage.  It is widely acknowledged amongst lake ecologists that hydrological and geomorphological factors such as lake depth, lake order and local geology all have important roles to play in determining the nature and functioning of biotic systems in lakes.  However, the roles of these factors and the importance of the wider catchment in lake ecology are seldom directly applied to managing and regulating human pressures on lakes, due to difficulties with isolating the effects of hydrology/geomorphology from within-lake chemical and biological effects on ecology. Such application is crucial to the successful management of lakes, including shallow, dynamic lakes that are subject to drainage, excess nutrient loading and impoundment.  

We attempt here to elucidate the roles of geomorphological and hydrological processes and pressures in determining the status of lake biota, i.e., an understanding of how lakes are influenced by catchment-scale and within-lake hydrological and geomorphological processes.  Pressures on lake depth, such as impoundment and drainage, can have particularly devastating effects on dynamic, shallow lakes, whose biodiversity and ecological status is dependent on natural fluctuations in water and nutrient levels.  Successful lake management, therefore, requires action at both catchment and individual lake scales.

Ian Holman and Trevor Simpson, Cranfield University

Understanding groundwater flow in the Thurne catchment (Norfolk) and the implications for salinity management

Land drainage in the Thurne catchment has been progressively improved over the past centuries.  Due to a combination of agricultural requirements and soil shrinkage, water levels in most of the drainage ditches are now maintained below sea level by pumping.  This has lead to saline intrusion in the underlying sands, and the entry of saline groundwater into drainage ditches that penetrate into the sands.  As a consequence, drainage pumps are discharging brackish water of up to 20 % seawater-equivalent into the upper Thurne system, thereby raising the salinity of the river and Broads.

Over the past 10 years or so, there has been a gradual reversion to less intensive forms of agriculture on the Thurne marshes.  In combination with a desire to manage the marshes for multiple functions (food production, biodiversity, water quality, recreation), this has lead to interest in changing the drainage management.  Measures that have been proposed include raising the water levels maintained by the pumps, installing a deep coastal interceptor ditch and redesigning drainage systems.  The current research has aimed to better understand the relationship between the land drainage and groundwater systems in the Thurne catchment and to assess the likely effects of these proposed changes on salinity in the drainage systems.  The research has shown that salinity levels can be reduced by alternative drainage management, but that this needs to be considered within an holistic assessment of the wider implications of such changes.


Sue White and Sabine Apitz – Cranfield University

Estimating sediment inputs to the Norfolk Broads

This study involved a review of available data relating to sediment sources in the Broads Authority management area.  Where possible, sources have been evaluated in a semi-quantitative manner.  It has been possible to make estimates of sediment input for headwater catchments, internal catchments, river bank erosion, sewage treatment works and industrial sources, and for sediment outputs from dredging activity within the Broads area.  The major gaps are in quantifying organic inputs from plants and phytoplankton, tidal inputs/outputs, the related dredging carried out by Great Yarmouth Harbour Authority, and the role of flooding in removing sediment from the river system.

For those sources where it has been possible to make a semi quantitative assessment, headwater catchments and river bank erosion are dominant.  However, the implications for the future are different for these two as headwater land use and management begins to focus on environmental protection (suggesting a potential reduction in sediment supply) whilst bank erosion is likely to increase over the short to mid-term as setback and pile removal is used as part of the Broads Environmental services Ltd (BESL) flood alleviation programme.  

Where possible the sediment budget has been made spatially explicit at the management unit level, so that sources can be directly related to sedimentation and dredging requirements.  This will inform the Broads sediment strategy.  A number of recommendations relating to data gaps and actions by the Broads Authority are made. 

Ann-Marie Gray – Cranfield University

Correlation between chlorophyll a data and phytoplankton contribution to sediment

The Norfolk Broads are suffering high rates of sedimentation and consequently the sources of sediment need to be identified and quantified.  Phytoplankton contribution is likely in the Broads because nutrient rich waters support high phytoplankton biomass.  After death, phytoplankton cells sink out of the water column and thus contribute.  Actual sediment will be of the most decay resistant material which varies between taxa. Bacillariophycean, chlorophycean and chrysophycean taxa were identified as the most decay resistant.  This project aimed to identify phytoplankton as a sediment source, quantify its contribution and correlate it to chlorophyll a.  

Sinking rate of phytoplankton is species specific as it is a function of density, volume, and form resistance (Stokes’ Law).  Sinking rates were transformed into dry weight sedimentation rates by a function of the cell volume, specific weight and water content.  Phytoplankton communities and densities were used to find sedimentation rates for each Broad. 

The amount of phytoplankton material that reaches the Broad bed was demonstrated as a function of its sinking rate.  Phytoplankton composition and density was shown to be important in estimating phytoplankton sedimentation rates.  The sedimentation rates and chlorophyll a concentrations were different for each Broad.  Sedimentation rates range from 1.55 x 10-4 to 5.66 x 10-2 g/cm2/month.  There was a positive significant correlation (p<0.025) between the lower and upper sedimentation rates and chlorophyll a. Non-planktonic phytoplankton is an important component of the sediment yet non specific sampling of their densities and chlorophyll a is suspected to cause scatter in the correlation between chlorophyll a and sedimentation rate.  Further understanding of phytoplankton community structure will help estimates in non-planktonic phytoplankton contribution to sediment.  Sedimentation rates from all sources based on predefined management units compared well. 

Emilio Severa-Martinez – Cranfield University

Ecological failure criteria for Hickling Broad, Norfolk

The potential causes of eutrophication and charophyte decline were assessed for Hickling Broad, a shallow lake in Norfolk, aiming at the definition of failure criteria for the lake.  Five of the major threats identified were analysed by comparing thresholds proposed by previous studies with water quality data and macrophyte surveys from the lake.  Eutrophication, mainly due to high nutrient abundance and lack of efficient predation over phytoplankton, was considered as the maximum threat to charophytes by means of decreased light availability.

Chances of charophyte colonization of the lake might increase at Secchi depth values over 0.86 m.  The strong influence by salinity over the zooplankton community might be reduced below 2.5 Practical Salinity Units (PSU), allowing Daphnia, efficient grazers, to control excessive algal growth. Charophytes could also be directly affected by salinity, declining below 0.5 PSU.  It was not possible to identify an exact nutrient limit regarding eutrophication.  However, two thresholds regarding Total Phosphorus content were proposed in relation to increasing or decreasing chances of water to become turbid.  The other factors assessed were pH, water level and temperature.  The latter was not considered a likely cause of charophyte loss because of its wide tolerance.  

The pH influence should be further studied, since it might affect at least one of the charophyte species present.  However, if it stays within the proposed range (6-9), no stress should be suffered.  Desiccation of the lake would result in ecological failure, but it was not possible to assess the indirect impacts from low or high water levels.  Further studies are recommended to clarify tolerance ranges by local populations, especially by the dominant species Chara intermedia, and to assess other impacts which could not be considered because of lack of data.

Jodie Whitehead – Cranfield University

Integrated catchment scale model of a lowland eutrophic lake and river system: 

Norfolk, UK

A catchment scale model, SWAT, has been used to model past and future land use and climate scenarios for river basins supplying water and nutrients to the Broads. SWAT is a comprehensive model that requires a diversity of information including climate, topography, soil, land use, agricultural practices, water abstraction and discharge data. 

Future scenarios run with SWAT suggest that increases in rainfall and temperature through climate change and changed land use increase nutrient and sediment yields and runoff.  Future scenarios therefore suggest increased eutrophication problems for both the rivers and Broads within the study area and an increase in the already high risk of ecological failure to the Broads. 

Various management scenarios based on erosion control measures were designed to alleviate nutrient and sediment yields and increased run-off to the system.  SWAT modelling showed the best-case future scenario in terms of land management was to convert the area to grassland. Where land is still used for agriculture, erosion control measures such as cover crops and conservation tillage should be employed.

Overall, the work has increased the understanding of water quality, water movement, nutrient and sediment dynamics and agricultural management practices within the study area.  The environmental implications of different future scenarios and erosion control measures on the ecology of the Broads provide a basis for management of the area.

Karen Fisher – Cranfield University

Modelling the hydrodynamics of the Upper River Thurne and its influence on Hickling Broad
To successfully simulate the movements of water and salt within the Upper Thurne, the following components need to be both understood and represented:

· Point inputs of water and salinity from the various land drainage pumps operating within the Thurne catchment, which maintain groundwater levels below sea-level.  These pumps form the primary source of water and solutes entering the River Thurne from the Thurne catchment;

· Constrictions within the river system, principally at Potter Heigham old bridge.  The narrow openings within the bridge impede both the downstream and upstream movement of water (depending upon tidal conditions), leading to additional back-water effects around the area of Heigham Sound;

· Flows within the Bure River, upstream of the confluence with the River Thurne at Thurne Mouth.  During high tides, water from the Bure can back-up into the River Thurne because of the lower hydraulic gradient of the Thurne;

· Flow patterns within the lower Bure River, downstream of Thurne Mouth.  The flows in this section of the river basin are largely controlled by the tidal fluctuations in the North Sea.

This poster reports on the results from an ISIS modelling exercise of the Thurne-Bure system which allows various possible future scenarios relating to changed river flows, changed operation of drainage pumps, rising sea levels and potential tidal surges to be investigated.

Peter Hunter – University of Stirling

Diurnal migration by Microcystis aeruginosa on Barton Broad (UK): A case study using time-series airborne remote sensing

Time-series airborne remote sensing was used to monitor diurnal changes in the distribution of a bloom of the potentially-toxic cyanobacterium Microcystis aeruginosa in Barton Broad, a small eutrophic shallow lake in Norfolk, UK.  Images from the compact airborne spectrographic imager (CASI-2) were acquired over Barton Broad on the 29 August 2005 at 09.30 h, 12.00 h and 16.00 h (GMT).  Water samples collected synchronous to the acquisition of the CASI-2 images were analyzed for the concentration of chlorophyll a (chl-a) and C-phycocyanin (C-PC).  Semi-empirical water-leaving-radiance (Lw) based algorithms for the quantification of chl-a and C-PC were subsequently derived and used to map diurnal changes in the distribution of M. aeruginosa.  

The resulting calibrated CASI images (R2 = 0.95-0.97) revealed significant horizontal gradients in the biomass of M. aeruginosa.  Furthermore, diurnal migration patterns and the ultimate formation of near-surface scums by M. aeruginosa are shown to be spatially variable phenomena across the lake.  The combined effects of fluvial- and wind-induced circulation and their relationship with near-shore morphometry appeared to be crucial in moderating the spatial structuring and near-surface scum formation of the M. aeruginosa bloom in Barton Broad.  The results obtained in this study further emphasize that the mitigation of resource stress achieved through vertical diel migration is fundamental in fostering the dominance of Microcystis species in eutrophic shallow lakes.  Moreover, the results also indicate that obtaining a representative characterization of cyanobacterial abundance in lakes using conventional in-situ sampling is likely to be problematical given the heterogeneous nature of bloom development.

Peter Hunter – University of Stirling

Remote sensing of lake environments: Synoptic solutions for shallow systems
Shallow lake systems are variable in both space and time and such complexity can often compromise conventional in-situ approaches to ecosystem assessment and monitoring.  However, airborne- and satellite-based remote sensing platforms now offer high spatial and spectral resolution data for the synoptic observation of environmental phenomena.  This poster presents an overview of the results obtained from a project that has examined the application of remote sensing in shallow lake ecology using a series of proof-of-concept type case studies in the Norfolk Broads, UK.  

Using a deliberately holistic approach, focus has been directed towards monitoring both the spatial and temporal dynamism of (i) phytoplankton communities and (ii) aquatic vegetation communities.  The results collectively demonstrate that while remote sensing based approaches cannot and should not replace conventional in-situ monitoring approaches, the ability to place point-based measurements within a geospatial framework can offer valuable new insights into ecosystem process and function in shallow lake environments.

Andrea Kelly – Broads Authority

A ‘Sediment Management Strategy’ for the Broads

The Broads is a unique resource, providing safe inland navigation over 200 km of lock free waterways.  It is home to approx 13 000 recreational vessels, both motor and sail, with up to 1000 vessel movements per day during the summer in certain reaches.  Boats provide an excellent way to explore this extensive wetland, which is an internationally recognised wetland, with large areas of its waterways designated under both the Birds and Habitats Directive for the ecology it supports. 

The Broads Authority, as navigation authority, has adopted a strategic catchment approach to sediment management.  Our aim is to provide a framework for the sustainable long-term management of sediment within the Broads to protect both inland navigation and the internationally important wetland.

A number of objectives guide the Strategy, these are:

· Reduce sediment load within the waterways overall through partnership working;

· Balance sediment inputs with future planned dredging (following backlog removal);

· Maximise beneficial reuse;

· Target expenditure;

· Define waterway specifications, and hence the dredging requirement, and having done so evaluate its environmental impact;

· Adopt a risk-based approach to planning works; and

· Influence wider legislation/policy for sustainable and integrated management on a catchment scale.

Considering an approach that focuses on catchment scale sediment issues provides both a framework for resource allocation and a transparent justification for a funding bid for the Broads Authority.  In addition, this strategic review of sediment issues creates opportunity to inform catchment scale initiatives, such as Water Framework Directive Programme of Measures, and Catchment Sensitive Farming.  This long term and sustainable approach towards sediment management is also important for integration of waterway maintenance activities into developing legislation.

In addition, a combined assessment of ongoing dredging activities with that of the Port Authority, as well as flood management and water abstraction, allows overall impact of schemes that can affect both water levels and saline intrusion to be judged.  Such changes could adversely impact wildlife sites protected under the Birds and Habitats Directives.  Accordingly the Strategy will enable the impact of a long-term restoration programme of dredging to be evaluated through Appropriate Assessment.

Dan Hoare – Broads Authority

Ecological change in shallow lakes through antifoulant biocide contamination
A direct source of toxic contamination to the aquatic environment is from biocidal compounds incorporated into antifouling paints, designed to keep hulls free of nuisance bio-fouling.  The navigable waterways of The Broads have been a popular recreational centre since the early 1900’s.  As with many shallow waterbodies, the Broads have been impacted by the effects of cultural eutrophication.  Most Broads have lost their pristine clear water state and the associated diversity and richness of submerged macrophytes.  Research has shown that environmental contamination of tributyltin (TBT), a potent antifoulant, was present at concentrations capable of negatively impacting upon key functional aquatic organisms prior to TBT being banned in 1987.  

In the present study, TBT concentrations in contemporary surface sediments have been found to be highly persistent in this freshwater environment, despite there being over 17 years since the active usage of TBT ceased.  Spatial analysis of TBT and replacement organic “booster” biocide concentrations along the River Bure waterway shows that there are distinct hotspots of antifoul biocide contamination related to areas of intense boating activity.  Re-release of boat-derived contaminants represents an on-going pollution problem, particularly for the EU Priority Pollutants, including TBT and PAH’s.  

Temporal variation in TBT input to the Broads was also traced through analysis of dated sediment cores collected from several sites.  Using palaeolimnological techniques, biological proxies including aquatic plant macrofossils and cladoceran zooplankton remains were quantified throughout these same sediment cores.  Results showed that in synchrony with the first detection of TBT around the mid to late 1960’s, there was a shift from the predominantly macrophyte dominated state, to the planktonic organism dominated, turbid water state.  TBT is thus implicated as a hitherto unsuspected factor in the decline of these shallow lakes and may have analogous impacts in other navigable lakes globally.  

Laura Nola - University of Padua

The Wetland of the Ca’ di Mezzo

The wetland “Ca’ di Mezzo” is in the Province of Padova, at 3 km from Venice Lagoon.

The wetland (29 hectares) is artificial: in 1998 Consorzio di bonifica Adige Bacchiglione decided to create an area of phytodepuration of the waters flooding in the Venice lagoon utilizing funding of Veneto Region for the depollution of Venice lagoon. The Consorzio located an abandoned and sometime marshy area and flooded it creating the wetland “Ca’ di Mezzo”.

Today the wetland is a multifunctional area and is devoted to:

· phytodepuration of waters (through plants of phragmites) to reduce nitrogen and phosphorus;
· storage of waters from flooding and regulate the water levels;

· storage of waters for irrigation;

· dilute the salty waters coming from the lagoon (only 3 km away) into the drainage canals:
· leisure and recreation.

Faye Horne – University of East Anglia

Deriving a nitrogen mass balance for the Upper Thurne catchment in the Broads

In this study, a nitrogen (N) mass balance is derived for the Upper Thurne, a lowland catchment experiencing turbid water and reduced species diversity as a result of nutrient enrichment from diffuse sources.  Phosphorus has been well researched in this area, but there is a lack of current knowledge of N in terms of sources, fluxes, seasonal variations and the role of wetlands in the cycling of N.  This research can be broken down into a simple modelling component and a field study component, both of which are ongoing.  An export coefficient technique is used within a simple GIS model to underpin the sources of N into the catchment and to calculate expected N concentrations within the water body.  

The field survey looks firstly at the concentrations of different species of N (nitrate, nitrite, ammonium, dissolved inorganic N, particulate N, total N and nitrous oxide) and how these concentrations vary both spatially and temporally throughout the main river, drainage pumps and ditches and several wetlands with differing states of chemical and ecological quality.  The second aspect of the field work looks more specifically at the cycling and attenuation of N, identifying the role of wetlands in the storage and removal of N, the magnitude of the greenhouse gas nitrous oxide (N2O) flux emitted from the surface of the drainage ditches and wetlands and the types of land use most beneficial for N attenuation.  These data are then incorporated into the GIS model, including an analysis of different types of buffer strip that could be utilised in the catchment to reduce the impact of diffuse N.

Hannah Gray – Broads Authority

Restoring and managing the Trinity Broads for nature and for people 

Management Plan Summary

The Trinity Broads Partnership has been working since 1995 to restore and manage the Trinity Broads and the surrounding reed swamp and woodland. The partners are: Essex & Suffolk Water, the Broads Authority, the Environment Agency, and Natural England.

The partnership has developed a Management Plan to cover the period 2006 - 2010 with input from the Trinity Broads Consultation Group, which includes local community groups and users of the broads.

The overall aim of the Management Plan is to restore the ecological status of the Trinity Broads and surrounding wetland for the benefit of nature conservation, public water supply and recreation.

The Trinity Broads site includes open water, fen and wet woodland, covering approximately 4.5 km2. They are a Site of Special Scientific Interest (SSSI) and a Special Area of Conservation (SAC); some parts are also a Ramsar site and a Special Protection Area (SPA).

The Management Plan sets out a number of objectives, these include vision statements and project area describing how to achieve these objectives for the Trinity Broads. Objectives for the natural environment, research, recreation, public water supply and local community are included.

Dr. Sophie Nicholson-Cole - Tyndall Centre for Climate Change Research

Living with a changing coastline: Exploring new forms of governance for sustainable coastal futures

Much of England’s coastline is responding to rising sea levels and climate changes, such as increased storminess and temperatures. The dynamic nature Eastern England’s coastline means that there is a need to manage it in a strategic way to sustain both nature conservation and the social and economic interests of human communities. 

Since 2004, the Tyndall Centre has been exploring issues of coastal governance. The Tyndall programme aims to promote adaptive capacity through dialogue, building trust, providing information and highlighting the challenges for coastal management in England. Work has focused on the vulnerable East coast of England, interacting with a variety of stakeholders and inputting into coastal policy and practice.

This is a dynamic and challenging time for UK coastal policy and management. Some key issues include:

· Long-term decision making for mobile and dynamic coastlines in the face of climate change

· A shifting policy context

· Maintaining sustainable communities; local economies, societies and natural environments

· Social justice and fair treatment; tackling blight and questions of compensation

· A need for adaptation policy and tools, grounded in community engagement (e.g. Adaptation toolkit)

· Engaging communities and stakeholders; partnership approaches with joint ownership over decisions.

For more information see: http://www.tyndall.ac.uk    
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