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Section 1 Introduction
The Sustainable Shores project, and this report, brings together our
understanding of habitat losses and habitat creation opportunities
at the coast; sets out the current UK policy and funding context and
makes recommendations for action. It builds on work undertaken as
part of the RSPB’s ‘Seas of Change’ programme undertaken
between 1998 and 2002.
This report includes the following sections:
Section 2 presents the background to the project including the
RSPB’s ‘Seas of Change’ work and progress since it was
published.
Section 3 highlights the conservation value of our coastal habitats and the wider ecosystem
services they provide.
Section 4 describes the current condition of our coastal habitats and protected sites and
highlights the future threat to them from climate change.
Section 5 sets out what we know of the rate and scale of past and future habitat loss on the
coast.
Section 6 describes the current policy landscape that sets the framework for action and
briefly sets out the potential role of innovative finance.
Section 7 highlights where we see the best opportunities to undertake habitat creation on the
coast.
Section 8 summarises the main findings and recommendations of the project.
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Section 2 Background
This section of the report sets out the background to coastal habitat creation and
restoration in the UK. It includes a summary of the previous RSPB coastal habitat
programme ‘Seas of Change’ (1998 and 2002), describes the progress since and why
this Sustainable Shores project was commissioned.

2.1 National Background
2.1.1 UK Biodiversity Action Plan
The 1990s saw the implementation of a number of strategies, policies and legislation, both
internationally and nationally, that acknowledged a need for the restoration of coastal habitats
to replace those lost historically and to protect, or compensate for, those expected to be lost
in the future.
Most significantly this included the UK’s Biodiversity Action Plan, published in 1994 in
response to the Convention on Biological Diversity (CBD), which the UK signed up to in 1992
in Rio de Janeiro, and the EU’s Habitats Directive which was adopted by the EU governments
in 1992.
The Biodiversity Action Plan (BAP) identified priority habitats around the UK, six of which were
coastal/intertidal in nature; coastal saltmarsh, coastal sand dunes, coastal vegetated shingle,
coastal grazing marsh, machair and mudflat. The BAP described the key issues threatening
these habitats; for coastal and intertidal areas the primary threat was considered to be erosion
and coastal squeeze.
Objectives and targets were agreed, to deal with the perceived threats, and proposed actions
defined. For example the Action Plan for coastal saltmarsh included the following objectives
and targets:
1. There should be no further net loss (which was estimated to be around 100 ha/year)
of coastal saltmarsh. To be delivered through habitat creation projects.
2. Create a further 40 ha of saltmarsh in each year of the plan to replace the 600 ha
lost between 1992 and 1998, based on current estimates.
3. Maintain the quality of the existing resource in terms of community and species
diversity.
4. Where necessary, restore the nature conservation interest through appropriate
management. It will be desirable for some managed realignment sites to develop the
full range of saltmarsh zonation.
The UK BAP marked an important milestone. It recognised the significant losses of coastal
habitat already seen and the future threat due to climate change and coastal squeeze and it
called for a programme of work to address losses and improve quality.
2.1.2 EU Birds and Habitats Directives
Adopted in 1992, the EU Habitats Directive relates to the conservation of natural habitats and
of wild fauna and flora, aiming to promote the maintenance of biodiversity, whilst taking
account of economic, social, cultural and regional requirements. One of the requirements of
3

the EU Habitats Directive is that member states establish an ecological network of protected
areas, Natura 2000 sites, which are to be safeguarded against potentially damaging
developments. The Natura 2000 is a network of sites made up of:
i.

ii.

Special Areas of Conservation (SACs) which are defined as being areas of
significance for the priority habitats and species listed in Annex I and II of the Habitats
Directive
Special Protection Areas (SPAs) which were previously designated under the EU
Birds Directive (1979) for 194 particularly threatened species and all migratory bird
species.

In accordance with the Habitats Directive, the UK government is obliged to take appropriate
steps to avoid the deterioration of any Natura 2000 site and ensure conservation measures
are in place to appropriately manage the sites. It includes a key requirement that there is an
appropriate assessment undertaken for plans and projects likely to have a significant effect
on the integrity of a Natura 2000 site. Projects may still be permitted if there are no alternatives,
and there are imperative reasons of overriding public interest, but in such cases compensatory
measures are necessary to ensure the overall coherence of the Natura 2000 network.
The implementation of the EU Habitats Directive therefore provided a legal requirement to
create or restore coastal habitats:
I.

II.

To offset that lost due to projects and plans impacting Natura 2000 sites. Largely
relevant to projects and plans from the ports and harbours, flood risk management and
energy sectors.
To take measures to address Natura 2000 site deterioration, for example, to address
gradual loss of protected habitat due to coastal squeeze.

See Section 6 for more detail.

2.2 ‘Seas of Change’ 1998-2002
2.2.1 Background
Despite the legal and policy drivers described above for restoring coastal habitats in the UK,
by 1998 only 200ha of intertidal habitat had been created across the UK since 1991, when the
first managed realignment scheme had been trialled at Northey Island, Essex. This
represented the replacement of less than 4% of the habitat that had been lost since the signing
of the CBD.
It was apparent that the rate of habitat creation was insufficient to meet the BAP target of
100ha per year of saltmarsh creation. The RSPB saw an opportunity to help increase the
impetus on habitat creation projects by undertaking a reconnaissance study to identify
potential opportunities where managed realignment could be feasible and to prioritise them
based on a number of factors likely to influence their implementation. In essence, the project
aimed to compile a short list of sites that warranted further investigation to help get more
projects off the ground.
Between 1998 and 2002 the RSPB undertook a project titled ‘Seas of Change’ looking at the
potential area for inter-tidal habitat creation around the coast of mainland Britain. The overall
aims of this study were:
4



To establish the total area of land where inter-tidal habitat creation is considered
practicable around the coast of mainland Britain



To indicate the potential reduction in the length of flood defence, and consequent cost
savings in reduced maintenance, if these sites were progressed



To make this information publicly available to encourage open discussion on the
opportunities, issues and scope for a more strategic approach to inter-tidal habitat
creation



To help improve the quality of conservation advice on coastal planning

The drivers for this project were in response to:


The UK’s responsibilities to protect and restore habitats under the EU Habitats
Directive and the UK BAP



The recognition that intertidal habitats in the UK have decreased at an alarming rate
and will be at increasing risk of erosion as a result of coastal squeeze and
development



The RSPB’s interest in the international importance of the UK’s intertidal habitats
particularly in relation to migratory and wintering waders and wildfowl

2.2.2 Methodology
Potential sites were those where inter-tidal habitat was deemed practical and not to entail
excessive costs. This judgement was based upon the following criteria:


The site is adjacent to a tidal estuary or the sea



No developments and minimal infrastructure such as roads or power lines occur in the
area



The length of new flood defences required to ensure adjacent areas continue to be
protected must be no greater than the length of any existing structures



At least five hectares in size

Using 1:50,000 Ordnance Survey maps potential areas were mapped. The 5m contour was
used to determine the landward extent of any potential inter-tidal habitat, except in the Severn
Estuary and some areas in the north west of England where tides can reach 8m; here the 10m
contour was used.
Site visits and consultation with local experts and representatives from the National Trust for
Scotland and statutory authorities such as Scottish Natural Heritage, Countryside Council for
Wales, English Nature, Environment Agency and Scottish Environment Protection Agency
were undertaken to supplement the assessment and prioritise or eliminate sites.

5

2.2.3 Results and Conclusions
The results of the ‘Seas of Change’ mapping indicated that 33,169 hectares of inter-tidal
habitat could potentially be created around the coast of mainland Britain.
The breakdown by region/country (in hectares) was as follows:
Region/Country

Area (ha)

% of UK Total

East Anglia

13,890

41.9

SE England

6,843

20.5

Scotland

3,242

9.8

NE England

3,170

9.6

NW England

2,281

6.9

Wales

1,970

5.9

SW England

1,773

5.4

The conclusions drawn from this project were:


There is a considerable area of land potentially suitable for inter-tidal habitat creation
around the coast of mainland Britain



Over 84% of potential land is within England, with East Anglia and the South East
holding over 62%



302 sites ranging in size from 5 to 2,338 hectares were identified



There are only 42 sites over 200 hectares in size



Over 80% of sites require some new landward defences and therefore could normally
only be delivered through managed, as opposed to unmanaged realignment



There is insufficient area to meet the BAP targets through unmanaged realignment



The potential sites provide sufficient land to offset predicted losses in coastal habitats,
and meet UK BAP targets for over forty years

After assessing these results the RSPB identified the following as key next steps:
1. To investigate in more detail the opportunities identified by this study in order to
establish those most likely to achieve delivery
2. To develop recognition and agreement from the government and stakeholders
that coastal change needs to be managed. This was required in light of the fact that
maintaining coastal defences in their current condition in perpetuity is not economically
or environmentally sustainable, and that a ‘do nothing’ approach was unlikely to
achieve our biodiversity goals in accordance with the Habitats Directive and the
Biodiversity Action Plans and could cause risk to infrastructure and human life.
3. To secure a strategic approach to inter-tidal habitat creation. To date, coastal
habitat creation had been completed on an opportunistic and ad-hoc basis, reducing
6

its efficiency for achieving biodiversity targets. It was recommended that coastal habitat
creation is planned and delivered strategically on a coastal cell/estuarine scale.
4. To work in partnership to deliver multiple objectives. Coastal habitats have a
number of values including biodiversity, navigation, tourism, fisheries and flood
defence. It is critical that stakeholders from all these areas work together to ensure
that the maximum benefits and minimal adverse impacts are achieved through any
project.
5. To find the funding required. Partnership work and the acknowledgement of the
multiple benefits that can be achieved through coastal habitat creation should mean
that multiple funding streams can be used. However at the time many of these benefits
had not been adequately quantified and funding opportunities were not realised. Up
until 2000 the primary driver and funder for coastal habitat creation was the
government to improve flood defence.

2.3 Progress since ‘Seas of Change’
There has been progress since the ‘Seas of Change’ project nearly 20 years ago. This is
summarised below with reference to the recommended next steps that were identified in the
‘Seas of Change’ project.
2.3.1 To investigate in more detail the opportunities identified by this study
There have now been 50 managed realignment schemes completed in the UK (see Figure
2.1), creating almost 2,500ha of habitat, around 72% of which is intertidal in nature (ABPmer,
2017). In addition to this, 24 regulated tidal exchange projects have been completed delivering
a further 300ha of coastal habitat, as well as 18 restoration projects involving sediment
recharge using materials routinely dredged from ports and harbours (ABPmer Online Marine
Registry, 2014). These habitat creation schemes are summarised in Appendix A.
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Figure 2.1. The location of all known managed realignment and regulated tidal exchange schemes
completed to date in the UK

The projects since the ‘Seas of Change’ project reported (taken as 2000) are summarised by
region in Table 2.1. The RSPB has worked in partnership with other stakeholders to deliver
over 880ha of this newly created coastal habitat.
No. of
schemes the
RSPB were
involved in

Area that
RSPB were
involved in
(hectares)

Region

Number of
schemes

Area of habitat
created
(hectares)

East of England

18

607.74

7

290.1

11

601.1

0

0

15

490

1

6.3

10

432.8

2

367

2

186.4

1

180

Scotland

5

72.5

2

36

Wales

2

43.1

1

4.1

TOTAL

63

2433.64

14

883.5

North East of
England
South West of
England
South East of
England
North West of
England

Table 2.1. Summary of habitat creation schemes that have occurred since 2000.
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Over the last 20 years, construction techniques have evolved and from the mid-2000s
schemes began to increase significantly in size. The three recent landscape-scale projects at
Medmerry, Steart and Wallasea Island have delivered over 1000ha of habitat alone, almost
40% of the total area of habitat that has been created in the past 26 years. Likewise, there
has also been an increase in the usage and size of regulated tidal exchange schemes,
however this trend has not yet been observed with respect to beneficial use projects.
Another significant difference since the early managed realignment schemes is the increase
in the degree of within-site manipulation that is done prior to breaching which has led to an
increased confidence in the ability to predict what types of habitats will be created from a
scheme. This is linked to the fact that many of the recent schemes have been progressed, at
least in part, to deliver specific compensatory habitat requirements to offset the impacts of
projects and plans. This within-site manipulation in landscape-scale schemes has also
enabled the creation of a mosaic of habitats within a single site.
Of the 63 managed realignment and regulated tidal exchange schemes that have been
completed since 2000, 32 of them were identified as opportunities by the ‘Seas of Change’
project. This is approximately half of the sites, but in terms of area of habitat around 77%
(1871.4ha) of the habitat created since 2000 was at sites that were identified in ‘Seas of
Change’. This suggests that on average the sites that were identified by ‘Seas of Change’ are
larger than those that weren’t. In fact 12 of the sites that were identified in ‘Seas of Change’
were over 50ha in size, compared to only one of the sites that weren’t identified in ‘Seas of
Change’, which was Medmerry (302ha) 1. In spite of this, 20 of the sites that have been
delivered which were identified in ‘Seas of Change’ are smaller than the area that was
identified as being potentially feasible. Some of these however, like Wallasea Island Wild
Coast Project, have been delivered in stages with the total combined area equating to that
identified by ‘Seas of Change’. Only one site is bigger than was originally identified, which is
Steart.
Five of the schemes that have been delivered since 2000 were identified by ‘Seas of Change’
but discounted based on either uncertainty about the hydrodynamics or due to their size. This
is includes the three schemes that have been delivered in stages as part of the Wallasea
Island Wild Coast Project, as well as Site X on Salt Fleet Flats, which is only a small section
of an area that was identified in ‘Seas of Change’ and also Vange Marsh which was considered
hydrodynamically unsound but has been delivered as a small regulated tidal exchange
instead.
12 out of 14 projects that the RSPB have been involved in were identified by the opportunity
mapping exercise undertaken in ‘Seas of Change’, suggesting that this exercise was useful in
prioritising RSPB coastal habitat creation work since 2000.
2.3.2 To develop recognition and agreement from the government and stakeholders
that coastal change needs to be managed
In respect of coastal squeeze and coastal management, there have been a number of
important changes. When the ‘Seas of Change’ project was underway there were only a
handful of Shoreline Management Plans (SMPs) in place and only in England. Between 1999
and 2003, English Nature led a LIFE-funded project, ‘Living with the Sea’, looking at strategic
coastal management to establish ways in which flood risk management can be achieved at
the same time as meeting the EU Habitats Directive requirements. As part of this project
Medmerry wasn’t identified as an opportunity in the ‘Seas of Change’ project because it involved the
breaching of a natural shingle barrier beach as opposed to the realignment of a manmade sea
defence.
1
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Coastal Habitat Management Plans (CHaMPs) were produced that later informed the second
iteration of Shoreline Management Plans (SMPs) in England and Wales. These SMPs cover
the whole coastline of England and Wales and set out the preferred management policy for
the short, medium and longer terms taking into account land use, flood risk and conservation
interests. The SMPs include a Habitats Regulations Assessment (HRA) which, through
modelling, identifies future losses of international protected habitat due to coastal squeeze
and the footprint of any planned works.
In Scotland, currently four out of 25 local authorities have completed SMPs; representing 7%
of the Scottish coastline, with a further two plans (an additional 2% of the coastline) currently
under development. It is acknowledged however that SMPs would not be required for a
significant proportion of the hard, rocky Scottish coastline. Northern Ireland is yet to have
produced any SMPs.
Since ‘Seas of Change’ there has also been greater emphasis on understanding losses at a
Country or regional scale rather than at UK scale, driven mainly by reporting requirements of
the UK Biodiversity Action Plan (BAP) (1992-2012) and Water Framework Directive (WFD)
(2000 onwards), in addition to ongoing responsibilities for Sites of Special Scientific Interest
(SSSIs) and Habitats and Birds Directives sites (SACs and SPAs).
For more information on current estimates for habitat losses around the UK refer to Section 5.
2.3.3 To secure a strategic approach to intertidal habitat creation
Prior to ‘Seas of Change’ coastal habitat creation projects had been located and delivered in
a largely opportunistic and ad hoc manner, in many cases as pilot projects. Their location was
not driven by a need to address the local or regional habitat losses that were occurring.
The early 2000s marked a major shift in England and Wales. The Environment Agency, as a
“developer” for flood risk management projects, was required under the Habitats Directive to
proactively offset the losses caused by their projects and plans through delivery of
compensatory habitat. A number of flood risk management projects were delayed and incurred
additional costs because the Environment Agency was struggling to identify both the need and
scale of compensatory measures and to find and develop suitable sites to create habitat in
advance of the losses occurring.
To address these issues Regional Habitat Creation Programmes were established in England,
first in East Anglia and later in other regions. The programmes undertook an assessment of
future need based on the medium and long term flood management investment plans and
then sought to identify and progress habitat creation projects, with conservation partners, to
address those needs. Much of the coastal habitat area created to date has arisen from them.
The Environment Agency was also tasked by government with addressing past (since 1994)
and future coastal squeeze habitat losses, which are a direct result of Flood & Coastal Risk
Management (FCRM) activity, and these needs were added into the Regional Habitat Creation
Programmes and became part of the proactive programme of work.
The programme led by the Environment Agency in England is now referred to as the National
Habitat Compensation Programme (in recognition of the fact that it is replacing lost habitat not
creating new habitat) and has delivered more than 800ha of habitat to offset losses. A similar
programme is now led by Natural Resources Wales in Wales. There are currently no similar
programmes in Scotland and Northern Ireland.
Nowhere in the UK currently is there an active, strategic programme of coastal habitat creation
and restoration work outside of what is required to account for the impacts of FCRM activity.
10

2.3.4 To work in partnership to deliver multiple objectives.
Before ‘Seas of Change’ managed realignment schemes were primarily delivered as either
pilot projects to test emerging techniques or as small scale flood risk management projects
with relatively little consideration of what other benefits could be achieved aside from the
creation of some undefined intertidal habitat. As such they were largely delivered by
government agencies with the only other partners involved being the landowners.
However in more recent years there has been increasing acknowledgement of the many other
potential ecosystem services that can be delivered through coastal habitat creation schemes.
Firstly, in the form of creating compensatory habitat in accordance with the EU Habitats
Directive and more recently as a climate change adaptation tool with respect to mitigating
against coastal squeeze and making the coastline more resilient to the effects of climate
change. The Adaptation Sub-Committee (2013) estimate that habitat creation through
managed realignment provides environmental benefits valued at around £680-2500 per
hectare, see Section 3.
This had led to more partnership work being undertaken and today it would be highly unusual
to see a managed realignment or regulated tidal exchange project on the coast without a
conservation partner involved.
However there are many more potential ecosystem services that can be delivered through
coastal habitat creation that haven’t yet been quantified and evaluated sufficiently to make
that a valuable contribution to getting schemes delivered. One example would be the value of
carbon sequestration and storage that intertidal habitats provide, another key area is the
societal services that can be delivered via recreation and tourism as well as health and wellbeing benefits that natural habitats can provide.
For more information on the costs and benefits of creation coastal habitats refer to Sections 3
and 6.
2.3.5 To find the funding required
The funding opportunities for coastal habitat creation schemes have changed since ‘Seas of
Change’. The two main funding streams since 2000 have been:



From government for flood and coastal erosion management and coastal squeeze mitigation;
and
From private developers required to provide compensatory habitat for their projects and plans.

The vast majority of funding has been to provide compensatory habitat in accordance with
legal obligations, funding to actually create ‘new’ habitat has been very limited. Furthermore,
government funding for FCRM activity is becoming increasingly restricted. The government in
both England and Wales is increasingly looking to share the costs of flood risk management
programme with partners and it is rare to see a flood risk management scheme entirely funded
by central government. There is an expectation that local communities and other
partners/beneficiaries contribute to the costs of any scheme, and the proportion of central
funding received will depend on the amount of benefits (largely to people) that will be
delivered. Habitat creation linked to flood risk management projects is one way to deliver wider
benefits and to draw in the partnership funding that may be necessary for some flood risk
management schemes to progress, particularly for low density rural communities where there
is limited economic drivers for flood risk management.
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The exception to the requirement for partnership funding is for the delivery of legal obligations
on government (i.e. compensatory habitat linked to the flood risk management programme or
coastal squeeze replacement habitat). Whilst the government will encourage efforts to draw
in partnership funding (and this may deliver added benefits) they do remain solely liable for
the costs of meeting these legal obligations.
In light of these changes, it is more common now to see habitat creation schemes delivered
and funded through multi-sector partnerships. For example Hesketh Out Marsh, Lancashire,
while led by the Environment Agency, in partnership with the RSPB and Lancaster City
Council, the project received funding from a number of different sources including Defra
bodies, local authorities, local community environmental restoration funding, and
environmental mitigation funding.
Partnership funding should continue to develop with the increase in acknowledgement of the
multiple ecosystem services that can be delivered through coastal habitat creation. For more
information about how funding for habitat creation schemes will likely progress in the future
refer to Section 6.

2.4 The ‘Sustainable Shores’ Project
Given all the changes described above that have happened since ‘Seas of Change’, and the
time it takes to get schemes from idea to completion, the RSPB considered it an appropriate
time to re-evaluate the situation through this ‘Sustainable Shores’ project with the objectives
of:


Updating our understanding on where the best opportunities for coastal habitat
creation are (see Section 7);



Collating and critically reviewing the current intertidal and saltmarsh loss estimates
around the UK coast (see Section 5); and



Reviewing the policy and funding context across the four countries and to identify
what is needed to seize opportunities and address blockers to delivery (see Section
6).
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Section 3 The Conservation Value and Benefits of our Coastal
Habitats
This section summarises the conservation value of coastal habitats in the UK,
particularly their importance to birds. It also highlights the wider ecosystem services
associated with these habitats and how they relate to the economic case for creating
and restoring coastal habitat.

3.1 Conservation Importance of Coastal Habitats
The coastal habitats around the UK are of international conservation importance, in part due
to the significant proportion of habitat they provide for coastal birds; the UK holds more than
30% of European estuarine area and more than 30% of the saltmarsh area in Europe.
Coastal features, such as saltmarsh, sand dunes, mudflat, vegetated shingle and saline
lagoons are all considered to be of outstanding ecological importance and consequently are
protected by national and international conservation designations, as well as being identified
as priority habitats under the England Biodiversity 2020 Strategy. More than 80% of the
saltmarsh in the UK is protected by national and international conservation designations and
there are 52 Special Areas of Conservation (SACs) with coastal and intertidal habitat features
and 46 Special Protection Areas (SPAs) in the coastal zone or with coastal supporting habitats
in England alone. Overall coastal habitats make up around 40% of the SAC network in
England designated under the EU Habitats Directive (Adaptation Sub-Committee, 2013) and
75% of Northern Ireland’s coastal margin is officially protected (National Ecosystem
Assessment, 2011).
In general terms intertidal sand and mudflats have limited invertebrate diversity but are
extremely productive and therefore support huge biomass. Estuaries receive a continual
supply of nutrients from both river and sea and so are among the most productive ecosystems
in the world. They are therefore havens for foraging birds. In addition to rich food sources they
provide relatively secure and undisturbed roost sites, resting areas and moulting areas and so
attract internationally important numbers of wildfowl, waders and seabirds. The network of
estuarine intertidal habitat is considered one of the UKs most important natural assets,
supporting a mid-winter population of 1.74 million waterfowl (60% of the all the waterfowl in
Britain or 6% of the waterfowl in north-west Europe) and 15% of the waders using the East
Atlantic flyway (Davidson & Buck, 1997).
On sheltered upper shores, behind barrier islands or on very flat mudflats, saltmarsh may
develop, typically dissected by tidal creeks and channels. Saltmarsh provides rich feeding
grounds for grazing birds such as wigeon, brent geese and pintail and also support large
populations of invertebrate feeders such as redshank. Upper saltmarshes provide important
high tide roosts for birds foraging over wider expanses of the adjacent intertidal habitats. They
are also important for breeding redshanks and oystercatchers, and can support gull and tern
colonies. Marine invertebrates dominate on the lower shore, where particularly ragworms and
lugworms (which filter mud) and surface feeders (such as gastropod snails) are of greatest
value for birds. Saltmarsh is also an important nursery ground for a wide variety of fish,
including commercially important species such as sea bass.
On the sand dunes and shingle features the characteristic breeding bird species are
oystercatcher, ringed plover and little tern but in some areas large colonies of terns and gulls
occur including the sandwich, common and little terns at Blakeney Point and Scolt Head
Island, the massive black-headed and Mediterranean gull colonies in the Solent, and formerly
the herring gull and lesser black backed gull colonies at Orfordness in Suffolk. Sand and
shingle features can also be used as high tide roosts and resting areas for huge numbers of
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over-wintering waders; typically oystercatcher, ringed and grey plover, knot, sanderling, dunlin
and bar tailed godwit.

3.2 Priority Species
Avian species included on the Birds of Conservation Concern 4 (Eaton et al, 2015) Red and
Amber lists that make significant use of coastal habitats for at least part of their life-cycle are
shown in Table 3.1. These 71 species represent 27% of the birds in the Red List and 55% of
the birds in the Amber List, indicating the importance coastal habitats play in the conservation
of avian species in the UK.

Red List
Black-tailed godwit
Common scoter
Curlew
Herring gull
Lapwing
Long-tailed duck
Pochard
Red-necked grebe
Ringed plover
Roseate tern
Ruff
Scaup
Shag
Slavonian grebe
Twite
Velvet scoter
Whimbrel
White-fronted goose

Amber List
Arctic tern
Barnacle goose
Bean goose
Black guillemot
Black-necked grebe
Brent goose
Common gull
Common tern
Dunlin
Glaucous gull
Great black-backed gull
Greenshank
Greylag goose
Knot
Lesser black-backed gull
Mallard
Mute swan
Oystercatcher
Pintail
Redshank
Sandwich tern
Shorelark
Snow bunting
Spotted redshank
Turnstone
Whooper swan
Yellow-legged gull

Avocet
Bar-tailed godwit
Bewick's swan
Black-headed gull
Black-throated diver
Caspian gull
Common sandpiper
Curlew sandpiper
Eider
Goldeneye
Great northern diver
Grey plover
Iceland gull
Lapland bunting
Little tern
Mediterranean gull
Osprey
Pink-footed goose
Purple sandpiper
Sanderling
Shelduck
Snipe
Spoonbill
Teal
Water pipit
Wigeon

Table 3.1. Avian species on the BoCC4 Red and Amber lists that make significant use of coastal habitats for at
least part of their life-cycle. Note that cliff/burrow-nesting seabirds are not highlighted, as these habitats are not
the primary features of concern in this report. Also not highlighted are “terrestrial” generalist bird species that can
be found in coastal habitats in addition to a range of other habitat types (e.g. skylark, short-eared owl and hen
harrier), but included are some “wetland” generalist species that use coasts as well as other types of wetland
(e.g. pochard, snipe).

From this list, we have selected four indicator species; curlew, oystercatcher, redshank and
little tern, to represent the variety of ways that birds use coastal habitats and what the potential
risks are.
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3.2.1 Curlew Numenius arquarta

© Andy Hay (rspb-images.com)

Guild this species represents

SPA sites1

Population size (UK)2
Population size (International)3
Percentage of international
population in UK

Wintering waterbirds that use a range of
coastal habitats (mudflat, saltmarsh, coastal
grazing marsh, rocky shores)
Breeding: 1 site (North Pennine Moors)
Non-breeding: 25 sites including The Wash,
The Humber Estuary, Ribble and Alt Estuaries,
Morecambe Bay and Duddon Estuary.
68,000 pairs (breeding)
150,000 individuals (non-breeding)
700,000-1,000,000 (arquata)
14-19% (breeding)
15-21% (non-breeding)

1Stroud

et al. (2001).
et al. (2013).
3Wetlands International (2017).
2Musgrove

Curlews are found in the UK throughout the year, but here they represent the various species
of waterbirds that spend the non-breeding season around our coasts, where they utilise a wide
range of coastal habitats, including mudflat, saltmarsh and coastal grazing marsh, coastal
agricultural fields and rocky shores. A variety of other waterbird species share similar habitat
preferences, including many of the wildfowl (ducks, geese and swans) for which the UK is
internationally important in the non-breeding season.
The species is red listed in BoCC because of a breeding decline of 49% over 25 years, and of
62% since 1969. It is also listed as vulnerable on the European Red List indicating wider
regional concern for the species (Eaton et al. 2015). Because of its rapidly declining population
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both here and elsewhere in its range, curlew has been described as the most pressing bird
conservation priority in the UK (Brown et al. 2015).
The wintering population of curlews in the UK comprises a significant proportion of UK
breeding birds as well as birds originating primarily from breeding sites in northern Europe and
Russia (Wernham et al. 2002). The shores of the UK support around a fifth of the international
population of this species in the non-breeding season.
In the non-breeding season, curlew are particularly sensitive to changes in invertebrate (worm
and bivalve) availability in estuaries, with reduced availability of larger invertebrates being
particularly important (Bowgen et al. 2015). Given this sensitivity to changes in availability of
invertebrate community, it is unsurprising that modelling has demonstrated the curlew is
among the most sensitive of our estuarine shorebirds to environmental change such as
reductions in food supply, changes to terrestrial habitats or lower temperatures, and they are
predicted to be seriously affected by sea-level rise as a result of climate change (Durell et al.
2006).
Like many waders, their winter distributions have already demonstrably shifted in response to
climate change, although curlews have responded more strongly than any other species
modelled, with the centroid of their wintering distribution moving 119 km north-east in under
20 years between 1981 and 2000 (Maclean et al. 2008).
Non-breeding curlew are designated as a feature in 14 SPAs around the UK (see Figure 3.1)
and are also identified as contributing to the waterbird assemblage in a further 10 SPAs. All
sites are multi-species SPAs, of importance also for a range of other waterbirds. The most
significant sites for curlew include Morecambe Bay and Duddon Estuary SPA, the Upper
Solway Flats and Marshes SPA, the Wash SPA and the Dee Estuary SPA, which between
them support over 25% of the national population.
Of the 11 coastal and estuarine SPAs in England where curlew is a designated feature in its
own right, Natural England have identified habitat loss from coastal squeeze, inappropriate
coastal management or climate change as being an issue at 81% of the sites (Natural
England, 2015b). Only the Mersey Estuary and Morecambe Bay and Duddon Estuary SPAs
have not been flagged as being at risk. Furthermore, eight of the 11 SPAs in England where
curlew is a designated feature have been ranked in the top 20 coastal and estuarine SPAs
most vulnerable to climate change (Natural England, 2015a). The Upper Solway Flats and
Marshes SPA has been identified by Natural England as being the SPA most at risk from
climate change, the Morecambe Bay and Duddon Estuary, the Wash and Dee Estuary SPAs
are also all ranked in the top 20 most vulnerable coastal and estuarine SPAs (see Section 4
for more information).
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Figure 3.1. Coastal and estuarine SPAs around the UK where Curlew are a designated feature
(shown in red)
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3.2.2 Oystercatcher Haematopus ostralegus

© Andy Hay (rspb-images.com)

Guild this species represents
SPA sites1

Population size (UK)2
Population size (International)3
Percentage of international
population in UK

Mudflat-feeding wintering waterbirds
Breeding: 3 sites in Western Isles
Non-breeding: 30 sites including Morecambe
Bay and Duddon Estuary, the Dee Estuary and
The Wash
113,000 pairs (breeding)
340,000 individuals (non-breeding)
820,000 (ostralegus, N, W, and central Europe)
28% (breeding)
41% (non-breeding)

1Stroud

et al. (2001).
et al. (2013).
3Wetlands International (2017).
2Musgrove

Oystercatchers are found in the British Isles throughout the year, but here they represent the
millions of waterbirds that spend the non-breeding season on our internationally important
estuaries, where they rely on the vast food resources supplied by intertidal mudflats.
Oystercatchers feed primarily on bivalves (e.g. cockles and mussels) but our mudflats also
support a range of other invertebrates that are important food resources for other wintering
waterbirds.
Oystercatchers that breed in Britain generally move south after breeding, with many of them
remaining on our estuaries and others crossing the sea to France, Spain or Ireland. Those
that remain on our shores are joined by a large influx of at least 200,000 additional birds from
breeding populations in Norway, Iceland, the Faroes and the Low Countries (Wernham et al.
2002), meaning that in winter, the mudflats around Britain and Ireland support almost half of
the international population of this species (Musgrove et al. 2013; Crowe et al. 2008).
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Oystercatchers have been shown to be sensitive to over-harvesting of cockles and mussels
(Atkinson 2003, 2005, 2010), as well as to severe winter weather (Clark 2009), though with
the recent run of relatively mild winters and better management of shellfishing activities on
some of the key estuaries, populations are now recovering from previous mass-mortality
events. The species is amber listed in Birds of Conservation Concern (Eaton et al 2015) on
the basis of a localised wintering population, with 50-60% of the UK population found in the
ten most important SPA and IBA sites, and on the basis of the international importance of both
the breeding and non-breeding populations. It is also listed as vulnerable on the European
Red List indicating wider regional concern for the species (Eaton et al. 2015).
Like many waders, oystercatcher winter distributions have already demonstrably shifted in
response to climate change, with the centroid of their wintering distribution moving 38 km
north-east in under 20 years between 1981 and 2000 (Maclean et al. 2008). Modelling has
suggested that over-winter survival of this species could increase as a result of warmer winters
caused by climate change, and that this is likely to overwhelm predicted negative effects of
climate on the species breeding success (van de Pol et al. 2010a). However, like several
waders, sea-level rise is predicted to have significant negative effects on their survival (Durell
et al. 2006), so mitigating the effects of sea-level rise through measures such as managed
realignment is likely to be critical to the future fortunes of this species. As a breeding species,
oystercatcher will benefit from the protection management and creation of disturbance-free
areas of dune, shingle and islands as part of coastal habitat schemes.
Non-breeding oystercatchers are designated as a feature in 16 SPAs around the UK and
breeding oystercatchers are designated at one SPA (see Figure 3.2). Oystercatchers are also
identified as contributing to the waterbird assemblage in a further 15 SPAs, including two
where they are breeding. Most sites are multi-species SPAs, of importance also for a range of
other waterbirds, although one site (Traeth Lafan/ Lavan Sands, Conway Bay SPA) was
designated solely for its importance for the oystercatcher. Morecambe Bay and Duddon
Estuary, the Upper Solway Flats and Marshes, the Dee Estuary and the Wash SPAs are
particularly crucial, supporting almost 40% of the national population between them.
Of the 11 coastal and estuarine SPAs in England where oystercatcher is a designated feature
in its own right, Natural England have identified habitat loss from coastal squeeze,
inappropriate coastal management or climate change as being an issue at 91% of the sites
(Natural England, 2015b). Only Morecambe Bay and Duddon Estuary SPA has not been
flagged as being at risk. Furthermore, nine of the 11 SPAs in England where oystercatcher is
a designated feature have been ranked in the top 20 coastal and estuarine SPAs most
vulnerable to climate change (Natural England, 2015a). The Upper Solway Flats and Marshes
SPA has been identified by Natural England as being the SPA most at risk from climate change
and the Morecambe Bay and Duddon Estuary, the Wash and Dee Estuary SPAs are also
ranked in the top 20 (see Section 4 for more information).
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Figure 1.2. SPAs around the UK where Oystercatcher are a designated feature (shown in red)
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3.2.3 Redshank Tringa totanus

© Andy Hay (rspb-images.com)

Guild this species represents
SPA sites1

Population size (UK)2
Population size (International)3

Percentage of international
population in UK*

Saltmarsh breeding waterbirds
Breeding: 4 sites (Western Isles, Norfolk)
Non-breeding: 36 sites including Morecambe
Bay and Duddon Estuary, The Wash, North
Norfolk Coast, Blackwater Estuary, The Humber
and The Dee Estuary.
25,000 pairs (breeding)
130,000 individuals (non-breeding)
95,000-135,000 (britannica, Britain and Ireland
breeding)*
150,000-400,000 (robusta, Iceland & Faeroes
breeding)
200,000-300,000 (totanus, N Europe breeding)
37-53% of britannica population (breeding)*
16-29% of britannica, robusta, and totanus
populations combined (non-breeding)*

1Stroud

et al. (2001).
et al. (2013).
3Wetlands International (2017).
*britannica International population estimate is out of date (and therefore far too high), so % of international
population in UK will be far too low – most britannica are in UK with some in Ireland.
2Musgrove

Redshanks are found in the British Isles throughout the year, but here they represent those
bird species that breed on saltmarsh. As such, the figures relating to the britannica population
in the table above are probably the most relevant.
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Some britannica redshank leave the UK during the non-breeding season, but a large
proportion remains in the UK. Three redshank populations overlap in the UK during the nonbreeding season. A large proportion of the robusta population of redshank migrate from
Iceland to the British Isles in autumn (late June to August) and return in March and April, while
a small proportion of the continental Europe totanus population also migrates to the British
Isles for the winter.
The number of redshank breeding on saltmarsh in Great Britain declined from 21,431 pairs in
1985 to 11,946 pairs in 2011, with the largest proportion found in East Anglia (Malpas et al.
2013). Management of grazing on saltmarshes appears to be key to their conservation and
recent RSPB research has investigated the appropriate level of grazing to maximise the
conservation benefits for this species (Sharps et al. 2015, 2016, 2017). Loss, and changes to
the management of lowland wet grassland have also led to serious declines of breeding
redshank (Wilson et al. 2004) meaning that they face pressure in many of their UK breeding
habitats.
The species is amber listed in BoCC on the basis of a 44% decline in the breeding population
and a 32% decline in the wintering population over 25 years, a decline in breeding range of
35% between 1988-91 and 2007-11 and of 43% between 1968-71 and 2007-11, and the
international importance of the UK wintering population, which is considered to be 20-30% of
the European population (Eaton et al. 2015).
Redshank populations are likely to be seriously affected by sea-level rise caused by climate
change, both for saltmarsh breeding birds (due to loss of, and changes to, saltmarshes as a
result of coastal squeeze, as well as an increase in the frequency of flooding of nests (van de
Pol et al. 2010b)) and in winter (Durell et al. 2006). Like many waders, their winter distributions
have already demonstrably shifted in response to climate change, although because many of
our wintering redshank come from breeding sites in Iceland (rather than continental Europe
as with most other wader species) the direction of this shift is north-west rather than east/northeast. The centroid of their wintering distribution has moved 30 km north-west in under 20 years
between 1981 and 2000 (Maclean et al. 2008). Redshank are also sensitive to severe cold
weather events in winter (Clark 2009) – if these types of events become less frequent with
climate change, this could potentially benefit redshank, however this effect may interact with
changing distributions in an unpredictable way.
Redshank are designated as a feature in 31 SPAs around the UK (see Figure 3.3) and are
also identified as contributing to the waterbird assemblage in a further 9 SPAs. All sites are
multi-species SPAs, of importance also for a range of other waterbirds. The most significant
sites for redshank include Morecambe Bay and Duddon Estuary SPA, the Dee Estuary SPA,
the Humber Estuary SPA and the Mersey Estuary SPA, which between them support
approximately 23% of the national population.
Of the 20 coastal and estuarine SPAs in England where redshank is a designated feature in
its own right, Natural England have identified habitat loss from coastal squeeze, inappropriate
coastal management or climate change as being an issue at 90% of the sites (Natural
England, 2015b). Only Morecambe Bay and Duddon Estuary SPA and the Mersey Estuary
SPA have not been flagged as being at risk. Furthermore, 11 of the 20 SPAs in England where
redshank is a designated feature have been ranked in the top 20 coastal and estuarine SPAs
most vulnerable to climate change, including the Morecambe Bay and Duddon Estuary, the
Dee Estuary and the Humber Estuary SPAs (Natural England, 2015a) (see Section 4 for more
information).
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Figure 3.3. SPAs around the UK where Redshank are a designated feature (shown in red)
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3.2.4 Little tern Sternula albifrons

© Kevin Simmonds

Guild this species represents
SPA sites1
Population size (UK)2
Population size (International)3
Percentage of international
population in UK

Coastal shingle breeding birds
27 coastal sites around Britain
1,900 breeding pairs
16,500-22,600 (albifrons, Europe N of
Mediterranean)
17-23%

1Stroud

et al. (2001).
et al. (2013).
3Wetlands International (2017).
2Musgrove

Little terns are the smallest species of tern breeding in the UK, and have been chosen here to
represent the range of seabirds and waders that breed on coastal shingle.
Little terns feed in the marine environment on small fish and invertebrates, and require
shallow, sheltered feeding sites close to their breeding colony. Whilst there are colonies
around much of the UK coast, the main concentration is in south and east England. (Mitchell
et al. 2004).
All little terns that breed in the UK migrate to wintering sites off western Africa, probably via
the western coasts of Europe, with some birds travelling via staging sites on the coast of the
Netherlands in August (Wernham et al. 2002). The UK supports a relatively large proportion
(17-24%) of the international population.
Like all terns, this species is relatively sensitive to disturbance, particularly early in the
breeding season. Recreational disturbance can be an issue given that many colonies are on
public beaches, and disturbance management measures such as nest protection and
wardening have been shown to improve breeding success (Medeiros et al. 2007). The species
is amber listed in Birds of Conservation Concern on the basis of a decline in breeding range
of 30% between 1988-91 and 2007-11, and a localised breeding population with 60-70% of
the UK population found in the ten most important SPA and IBA sites (Eaton et al. 2015).

24

Climate envelope modelling suggests that Britain’s climate will become increasingly suitable
for southerly distributed seabirds such as little, sandwich and roseate tern. However, terns as
a group, and little terns in particular, are likely to be most affected by climate change through
the effects of sea level rise, increased storminess, increased coastal erosion and the flooding
of breeding colonies (Ausden et al, 2015). Some current nesting sites for terns are likely to
become unsuitable and important low lying islands are particularly vulnerable to being lost.
Since 2013 the RSPB’s LIFE+ Little Tern Recovery Project has been working at key little tern
colonies across England and Wales. The project has identified 13 colonies where the loss of
habitat and sea level rise is considered an issue, and the priority issue at 8 of these sites. In
particular the colonies in the north east and south east of England have habitat restoration
work identified as a priority action under the Recovery Project. Key measures to provide
additional and replacement nesting habitat for terns are the creation of islands as part of
managed realignment schemes and the use of dredged sediment to create suitable nesting
areas and help maintain existing sites. The most important sites for terns and opportunities for
habitat creation to offset predicted losses are being identified through the little and roseate
tern LIFE project report being undertaken by the RSPB.
Little terns are designated as a feature in 29 SPAs around the UK (see Figure 3.4). Most sites
are multi-species SPAs, of importance also for a range of other breeding sea birds, although
Great Yarmouth North Denes SPA has been selected solely for its importance for breeding
little terns. Those sites with the largest populations of little terns which are potentially most at
risk are North Norfolk Coast, Great Yarmouth North Denes and Chichester and Langstone
Harbours SPAs, which between them support over 29% of the national population.
Of the 25 coastal and estuarine SPAs in England where little tern is a designated feature,
Natural England have identified coastal habitat loss as being an issue at 92% of the sites
(Natural England, 2015b). In England, only the Thanet Coast and Sandwich Bay SPA and
Morecambe Bay and Duddon Estuary SPA were not flagged as being at risk. Furthermore, 13
of the 24 SPAs in England where little tern is a designated feature have been ranked in the
top 20 coastal and estuarine SPAs most vulnerable to climate change, including the North
Norfolk Coast and Chichester and Langstone Harbours SPAs (Natural England, 2015a) (see
Section 4 for more information).
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Figure 3.4. SPAs around the UK where Little Tern are a designated feature (shown in red).

3.2.5 Species Headlines


Published in 2015, the BoCC4 gives the most up-to-date assessment of avian
conservation priorities across the UK and more than 40% of the species listed in the
BoCC4 Red and Amber lists make significant use of coastal habitats for at least part
of their life-cycle illustrating the conservation priority of coastal habitats.



Coastal birds are particularly susceptible to climate change driven habitat changes:
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o
o
o





Sea level rise reduces the area and quality of foraging habitat, as well as the
amount of time that foraging areas are accessible.
Sea level rise and increased storminess increases the risk of nests being
flooded reducing breeding productivity.
Climate change is driving range shifts in a northerly direction to areas where
there may not be sufficient habitat available.

For our four indicator species described above (curlew, oystercatcher, redshank and
little tern) more than 80% of the protected areas in England where these species are
a designated feature are at risk of habitat loss through coastal squeeze and/or
inappropriate coastal management or have been identified as being significantly
vulnerable to the impacts of climate change.
SPAs that support significant populations of our indicator species that are potentially
at risk include:
o Curlew - Upper Solway Flats and Marshes SPA, Morecambe Bay and Duddon
Estuary SPA, the Dee Estuary SPA and the Wash SPA
o Oystercatcher - Upper Solway Flats and Marshes SPA, Morecambe Bay and
Duddon Estuary SPA, the Dee Estuary SPA and the Wash SPA
o Redshank - Morecambe Bay and Duddon Estuary SPA, Dee Estuary SPA and
the Humber Estuary SPA
o Little tern - North Norfolk Coast SPA and Chichester & Langstone Harbours
SPA



Further research is required to determine the areas most at risk elsewhere in the UK.



It is an UK conservation priority to preserve and restore the diversity and area of
habitats for priority birds, in accordance with Article 3 of the Birds Directive. There are
a number of initiatives that can help contribute to this in the face of climate change for
example by:
o Improving the condition of existing sites
o Make existing sites more resilient to sea level rise
o Creating new sites in more sustainable locations
o Creating new sites north of existing sites to account for range shifts

3.3 Other Ecosystem Services Delivered by Coastal Habitats
Coastal habitat loss isn’t just an issue for wildlife; these habitats provide a number of other
ecosystem services as well. The UK National Ecosystem Assessment (Technical Report
2011) reports that the total value of ecosystem services coastal habitats provide is estimated
at around £48 billion.
For example, in accordance with the 2005 Millennium Ecosystem Assessment, saltmarsh can
provide the ecosystem services as shown in Table 3.2.
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Ecosystem Service
Flood and Coastal
Defence
Carbon Sequestration
and Storage
Tourism and
Recreation
Fisheries Production
Water Quality
Improvement

Type of
Service
Supporting /
Regulating
Regulating
Cultural
Provisioning
Regulating

Examples
Absorption of tidal/wave energy protects land and
infrastructure landward of the saltmarsh and reducing
engineering costs associated with hard sea defences
Sequestering carbon from the atmosphere and then
locking it into the soil substrate, as well as accreting
carbon-rich sediments, acting as a carbon sink
Attracting tourism and recreation to the area through
activities such as bird watching and walking
Providing habitat for fish nurseries and shellfish helping
to support the commercial fishing industry
Trapping sediment and absorbing pollutants improving
water quality

Table 3.2 Ecosystem Services commonly associated with the creation of saltmarsh habitat, described in
accordance with the Millennium Ecosystem Service Assessment Framework (Millennium Ecosystem
Assessment, 2003).

This has also been reflected in the Environment Agency’s 2017 report on Working with Natural
Processes to Reduce Flood Risk, which demonstrates using graphics the many ecosystem
service benefits from various natural flood risk management techniques such as the one below
for intertidal habitat management and restoration (Figure 3.5):

Figure 3.5. A benefits wheel indicating the potential benefits that can arise from the management,
restoration and creation of saltmarsh and mudflat. Taken from Working with Natural Processes to
Reduce Flood Risk Summary Report (Environment Agency, 2017).
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3.3.1 Flood and Coastal Defence
Coastal habitats like marshes, dunes and shingle barriers play an important role in coastal
defence by acting as a natural buffer for flood protection and erosion control through wave
and tidal energy dissipation, protecting the land and sea defences behind them and also acting
as a sediment trap, helping to promote accretion (van der Werf et al, 2015). The Environment
Agency (2017) conclude that there is a medium to high confidence in the flood risk benefits of
saltmarsh, mudflat and sand dunes.
It is generally well accepted that saltmarshes and other natural defences such as sand dunes
or mudflats can help protect our coastlines from erosion, with up to 80% of wave energy being
dissipated over 160m of saltmarsh under low energy conditions (Eftec, 2015) and 50% of the
wave energy being absorbed in just the first 10-20m (Möller, 2006). However, there has been
a lack of data on their effectiveness in extreme conditions which has meant that coastal
habitats are often not included in flood risk assessments. In recent experiments undertaken
by the University of Cambridge however, it was shown under experimental conditions in a
flume tank that saltmarsh reduced the height of surge wave conditions by 18% over a distance
of 40m (Möller et al, 2014). In addition, it was estimated that up to 60% of the observed wave
reduction was attributed to the presence of the vegetation within the saltmarsh (Möller et al,
2014).These studies indicate that healthy, natural coastal habitats can help protect our coasts
under stormy conditions that are projected to increase with climate change. In turn, this could
reduce the costs associated with the construction and maintenance of flood and sea defences.
The FAST (Foreshore Assessment using Space Technology) Project has undertaken some
modelling at a number of sites around the world to evaluate wave transformation across the
foreshore. One application of this modelling has been to identify the relationship between width
of saltmarsh and the subsequent height of sea wall required to prevent overtopping. Using the
FAST web-based assessment tool (http://fast.openearth.eu/), at Tillingham, Essex, the model
shows the presence of 1280m width of saltmarsh fronting the sea defences. At this location,
the modelling estimates, based on the wave attenuation of that saltmarsh, the height of those
sea defences would have to be raised by over a metre to prevent overtopping in the event that
the saltmarsh was not present.
There have been numerous assessments that have tried to convey these benefits as monetary
values, for example:












King & Lester (1995) calculated that the total loss of saltmarsh along the Essex coastline would
come at a cost of £600 million as a direct result of the subsequent increased maintenance costs
required on the sea walls landward of the saltmarsh.
The Environment Agency have estimated that with an 80m width of saltmarsh fronting an
eroding coast, coastal defence costs would be of the order of £400 per metre. However without
the buffering effects of the marsh these costs would rise to £5000 per metre (National Rivers
Authority, 1995).
Widdows et al (2006) estimate that the presence of saltmarsh and mudflat in front of a man
made sea defence can reduce construction costs by £3500 per metre of sea wall.
The Adaptation Sub-Committee (2013) estimates that were all the managed realignment
schemes identified in the shoreline management plans implemented, there would be a saving
of between £180-380 million in reduced maintenance and construction costs.
The UK National Ecosystem Assessment (2011) calculates that the monetary value of existing
natural sea defences around the UK amounts to £4.05 billion, half of which is from saltmarsh.
Beaumont et al (2014) estimate that saltmarsh provides £4,019 per hectare cost savings in
terms of coastal control and storm buffering, equating to £4.58 billion across the UK .

The Environment Agency (2017) report the natural sea defence value of dunes has been
estimated at £1,734 per metre of dune.
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These assessments cannot be directly compared because the monetary values will change
over time, furthermore it is important to note that figures will vary significantly from site to site
depending on the nature of the area. In addition, some of these estimates are based on the
cost of replacing the entire habitat with a sea wall providing equivalent protection, where sea
walls may not always be built in replacement or to the same flood defence standard,
furthermore losing all saltmarsh is unlikely. This means they are likely to over-estimate the
cost benefits compared to an actual situation.
However, the principle is that more substantial, and hence costly, sea defences are required
when there is less saltmarsh fronting them as was represented by the generalised schematic
below (Figure 3.1) produced in the 1990s. The numbers are now out of date but the general
relationship between the costs of maintaining hard sea defences and the width of natural
habitat are still true.

Figure 3.1. A schematic showing the relationship between the width of saltmarsh and the
subsequent required height of sea defence behind it. (Adapted by the RSPB for the ‘Living Tides’
project from Dixon et al, 1998). While exact numbers will vary widely from site to site depending on
the hydrogeology of the area, the principle is that more substantial sea defences are required when
there is less saltmarsh fronting them. It should also be noted that the cost per 100m of sea defence
are based on assessments done in the 1990s and therefore may not be applicable today.

The concept that the presence of saltmarsh reduces sea defence maintenance requirements
has in the past been applied to saltmarsh creation through managed realignment schemes,
for example at Freiston Shore where one of the primary drivers for the managed realignment
scheme was that the maintenance of the existing sea wall was becoming uneconomical.
However, while the principle should be transferrable to beneficial use schemes, where the
recharge and stabilisation of marshes fronting sea defences has the potential to reduce wave
energy impacts on the defences, the concept has not really been applied here yet. It is possible
that beneficial use could be an important tool for various policy regimes set out in SMPs, such
as reducing the maintenance costs associated with ‘Holding the Line’.
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With a large proportion of the world’s population living on low-lying and dynamic coastlines,
there is a continuous requirement for coastal management activities, and this is only set to
increase with the projected rise in sea levels and storminess resulting from global climate
change. Traditional hard coastal defences such as sea walls and groynes are becoming
increasingly uneconomic and impractical to maintain in the UK. Therefore it is vital that more
sustainable solutions are sought for coastal management going forward. Consequently,
creating or restoring even small areas of coastal habitats may lead to substantial cost savings
and offer a sustainable coastal defence solution, particularly for areas like Essex, where along
25% of the coast the increased maintenance of the sea walls is deemed uneconomic as it
would cost more than the value of the land protected.
3.3.2 Carbon Sequestration and Storage
Another way the restoration or maintenance of coastal habitats is key to meeting the UK’s
climate change mitigation objectives is because its presence contributes substantially to
carbon sequestration and storage.
The process of re-afforestation as a tool to counter climate change, in the form of carbon
sequestration, is well known, and Natural England has made restoring peatland for carbon
storage a priority. However, studies have indicated that healthy, and accreting, temperate
saltmarsh can sequester almost 10 times the amount of carbon, and then fix it into the soil
down to depths of 8m, when compared to terrestrial forests of an equivalent areal extent
(Mcleod et al, 2011). Furthermore, saltmarsh potentially releases significantly less greenhouse
gas than other wetland environments, including peatlands, since the sulphide present in the
soil inhibits bacterial-driven methane production (Alonso et al, 2012, Chmura et al, 2003).
Alonso et al (2012) also acknowledge that sand dune habitat is potentially responsible for a
significant amount of carbon storage as a result of soil organic matter accumulated due to the
production of litter and dead roots.
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Figure 3.2. A comparison of carbon accumulation rates in key ecosystems. (Adapted by the
RSPB for the ‘Living Tides’ project from UNEP/FAO/UNESCO, 2009)

The Office for National Statistics (ONS) calculate the potential monetary value of carbon
storage currently in coastal habitats as around £25.7 million (ONS, 2016). Therefore restoring
and creating coastal habitat could be a practical way to help mitigate against climate change
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effects, with saltmarsh creation having the potential to result in an increase in carbon burial of
around 30 tonnes per year per km2 (Alonso et al, 2012).
The volume of water present in intertidal marshes also help to regulate climate through the
absorption of heat and the buffering of climates along the coast. The Environment Agency
(2017) report annual climate regulation benefits valued at £14,553 for Alkborough Flats and
£15,375 to £46,125 for Steart Peninsula.
3.3.3 Tourism, Amenity & Other Socio-Economic Values
Along with coastal defence, the amenity value of coastal habitats has one of the highest
financial values. Seaside tourism is valued at around £17 billion, with over 250 million visits to
the coast made by tourists every year – a third of which are to natural habitats (UK National
Ecosystem Assessment, 2011). Nature-orientated visits to just four RSPB coastal reserves
around the UK are valued at around £1.2 million a year (The Environment Bank, 2015). The
knock-on benefits for the local economy, including through job creation, are significant. For
example a survey undertaken in 1999 showed that spending by visitors at RSPB Titchwell
Marsh nature reserve resulted in an extra £1.81 million each year being spent in the local
economy, supporting 39 direct and indirect FTE jobs; and at Cley Marshes (Norfolk Wildlife
Trust) an extra £2.45 million was spent each year supporting 52 FTE jobs (RSPB, 2000).
There are numerous other socio-economic values associated with restoring habitats; for
example it is becoming well established that having access to nature areas can have positive
impacts on people’s physical and mental health. It has been suggested that physical activity
could significantly reduce the risk of numerous diseases including strokes, Alzheimer’s and
heart disease, which cost society billions of pounds every year in treatment. What’s more, the
British Heart Foundation and British Trust for Conservation Volunteers’ ‘Green Gym’ initiative
have demonstrated that people are more motivated to exercise when outdoors in nature
(RSPB, 2000). Furthermore, Natural England published a report in 2016 showing that taking
part in nature-based activities may have positive benefits for people who are suffering from
mental ill-health; it advises that ‘green care’ interventions can provide an increasingly
important and cost-effective way of supporting mental health services (Bragg & Atkins, 2016).
3.3.4 Provisioning values
Saltmarsh provides vital nursery grounds for many fish species, including commercially
important species such as sea bass and herring, as well as mullet, sand smelt, goby,
stickleback, flounder, European eel and shellfish such as oyster. In a study of fish use within
saltmarsh in Europe, it was identified that young sea bass colonise intertidal marsh on spring
tides, consuming over 8% of their body weight in only a couple of hours, having arrived with
empty stomachs (Laffaille et al, 2001). Overall these fish are obtaining around 45% of their
entire diet during the short time periods spent within the marsh (Laffaille et al, 2001). It is
concluded that saltmarsh is a significant resource for the juvenile fish and one that must be
crucial to their survival to recruitment to the adult stock (Stevenson, 2002).
Saltmarshes can also provide grazing ground for sheep and cattle, with there being a potential
market for saltmarsh-grazed meat.
3.3.5 Water Quality Provisioning
Coastal saltmarsh is involved in the regulation of water purity through the take-up of excess
inorganic nutrients such as nitrates and phosphates, therefore reducing the potential for
eutrophication (Natural England, 2012). Furthermore saltmarshes are able to regulate water
pollution, by significantly reducing faecal organism concentrations and absorbing heavy
metals such as mercury, cadmium and uranium from the water (Natural England, 2012). The
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Environment Agency (2017) report that extra provision of coastal wetland has a value of
£1,793 per hectare per year for water quality improvement.

3.4 The Cost of Creating Coastal Habitats
When comparing the costs of habitat creation on the coast it is possible to compare on a perhectare basis. Looking at examples of habitat creation projects that have been completed in
the UK to date it is apparent that the per-hectare costs vary widely. The Lantern Marsh scheme
in the Ore, Suffolk produced 29 hectares of habitat at a cost of only £800/ha. By comparison,
the Trimley Marsh scheme on the Orwell, also in Suffolk, produced 16.5 hectares of habitat at
a cost of £123,000/ha (ABPmer, 2015). These represent the two extreme ends of the scale
and the average cost of managed realignment schemes in the UK over the last 25 years has
been approximately £35,000/ha while the average cost of regulated tidal exchange schemes
is a similar £33,000/ha (ABPmer, 2015).
Defra use a benchmark figure of around £40,000-£50,000/ha with respect to how much
funding they consider is appropriate to provide for intertidal habitat creation in accordance with
meeting the UK Government’s obligations under the Habitats Directive (pers comm
Environment Agency). However, the Environment Agency advise that Flood & Coastal Risk
Management (FCRM) schemes are also more likely to receive Government funding if they
contribute towards achieving the suite of FCRM Outcome Measures set out by Defra, which
include habitat restoration and creation measures that help to achieve statutory requirements
of the WFD and other legislation, or other policy objectives such as the England Biodiversity
Strategy. Currently there is little funding to support work that is solely driven by WFD
requirements or SSSI targets.
ABPmer (2015) summarise that the key factors that influence the per-hectare cost of a scheme
include:


The land acquisition required – in some parts of the country the price of land is significantly
higher than in others. The existing land use is a contributing factor and is an important
component when identifying opportunities. The cost of land has increased over time and the
availability of lower value land is becoming increasingly scarce, therefore it is not surprising that
schemes have become more expensive to deliver over time. Beneficial use schemes generally
do not require purchase of land and therefore would have less associated costs.



Amount of new infrastructure required – a site that requires a substantial length of new sea
defence to be constructed landward of the area to be flooded will be significantly more
expensive. Up to 44% of the total scheme costs can be contributed to the construction of new
sea defences. Sites where the new intertidal area goes to naturally rising ground are the most
preferable, but in most cases some new defences will be required. Some regulated tidal
exchange schemes have also involved large investment in special sluice infrastructure to
enable the tidal exchange required. The technical delivery of a beneficial use scheme is usually
cheaper as limited infrastructure is required.



The amount of within site modification – at some sites the area of land to be inundated is
not of the right elevation or contouring to produce the habitats required or desired and therefore
within site medications may be required (e.g. scraping or importing of materials) to create the
right topography. An example of this was at Wallasea Island Jubilee Marsh, where
approximately 3 million tonnes of material had to be imported to raise the land level within the
new intertidal area and to create topography that would promote the development of a mosaic
of habitats. In order to produce the varied topography required for quality intertidal habitat, sites
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may have to be contoured to create channels and high points. This is often the case for
beneficial use schemes.


The habitat requirements – if there are specific types of habitats required, for example
because of compensation delivery requirements, the scheme is likely to require significantly
more within site modifications to ensure these are delivered, and in addition to this more
intensive modelling, designing and monitoring is likely to be required. It is more difficult to
accurate predetermine how much habitat and of what type will be produced through beneficial
use schemes than with managed realignment and regulated tidal exchange. Furthermore,
compensation projects are likely to be more restricted in terms of location of delivery. They
ideally need to be sited close to the site of loss to maintain functionality and a cohesive site
network. As such, land acquisition costs are, in general, higher in compensatory schemes.

Over the years managed realignment schemes have developed from small-scale examples
focussed on piloting techniques or improving the flood defence in a particular area to large,
landscape-scale schemes that incorporate a number of ecosystem services and are often
driven by the need to provide compensatory habitat. It is therefore not surprising that the perhectare cost of realignment schemes has increased over the years, with most schemes that
are over 50ha in size and being completed in the past 10 years having above average perhectare costs. Therefore the economics of scale cannot necessarily be applied to the creation
of intertidal habitat. However while large scale projects cost more per unit hectare to deliver
this does not necessarily mean they are less value for money because larger schemes can
deliver more in terms of the ecosystem services described earlier.
The Natural Capital Committee (NCC, 2015), in their third report to the Economic Affairs
Committee, sets out where investments in natural capital, targeted at the best locations, would
deliver significant value for money and generate large economic returns. They advise that
there is a strong economic case for creating intertidal habitat, with the wide range of
ecosystem service benefits arising from the presence of coastal habitats mean that the
benefit:cost ratios for creating new intertidal habitat are in the region of 2 to 3:1 (NCC, 2015).
A recent report produced by MacDonald et al (2017) evaluates the benefits of managed
coastal realignment for society using data from the RSPB’s recent Hesketh Out-Marsh
scheme. Using the TESSA (Toolkit for Ecosystem Services Site-based Assessment) approach
they compare the net benefits of the managed realignment with that of the alternative state,
which was agricultural land behind a hard sea defence. The ecosystem services that were
assessed included: carbon storage, greenhouse gas flux, flood and storm surge protection,
agricultural provision and recreation value. The results, as demonstrated in Figure 3.3 below,
showed that ecosystem services provided by the site were greater post-managed realignment,
compared to in the alternative state, in all areas except in relation to agricultural provisioning.
They consider that the loss of agricultural production is financially outweighed by the benefits
of other services provided by the intertidal habitat, even when using conservative
assumptions; they estimate a net monetary value of £262,935 for the ecosystem services
provided at Hesketh Out Marsh. However the report acknowledges the current difficulties in
applying monetary values to many of the services.
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Figure 3.3. Proportional differences (relative to conservation state, which = 100%) in ES
provision at Hesketh Outmarsh West
(C stocks = t C; GWP100 = t CO2 eq y-1; Agriculture = net revenues in £; Flood risk = % difference;
Recreation = visits y-1.)

With respect to beneficial use projects, the cost–benefits ratios are less well studied. In general
beneficial use is a significantly lower cost option when compared to managed realignment;
however in most cases the benefits are less easy to define. This is largely because the area
of habitat ‘benefitting’ is less easily defined as most projects are restoring or improving existing
habitat rather than creating a new area of habitat (there are exceptions to this for example
where dredging islands are created). However in spite of this a report on the economic case
for investment in natural capital in England (Eftec, 2015) notes that beneficial use schemes
are likely to have very clear economies of scale where large areas of intertidal habitat could
be restored at comparatively low cost.
The cultural value associated with coastal habitats is extremely high, leading to ‘willingness to
pay’ estimates for SSSI conservation activities for sand dunes being higher than any other
habitat, around £1,377 per hectare per year for a ‘maintain funding’ scenario (Environment
Agency, 2017). The ‘willingness to pay’ estimate for saltmarsh and mudflat restoration is also
significant, around £1,035 per hectare per year for a ‘maintain funding’ scenario (Environment
Agency, 2017).

Summary


Coastal habitats in the UK are of critical conservation importance, as reflected by the high
proportion protected by national and international designations.



The Birds of Conservation Concern gives the most up-to-date assessment of avian
conservation priorities across the UK and more than 40% of the species listed in the
BoCC4 Red and Amber lists make significant use of coastal habitats for at least part of
their life-cycle illustrating the conservation priority of coastal habitats.



Coastal habitats are not only important for nature, but also deliver a wide range of
ecosystem service benefits from flood defence and climate change mitigation, to tourism
and amenity value. The total value of ecosystem services coastal habitats provide in the
UK is estimated at around £48 billion.
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As a result of the important ecosystem service values provided by coastal habitats, the
benefit : cost ratios for creating and restoring them are strongly positive. The benefit : cost
ratios for creating new intertidal habitat are typically in the region of 2:1 to 3:1.
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Section 4 The Condition of Our Coastal Habitats and Protected
Sites
This section of the report presents available information on the condition of our UK
coastal habitat and protected sites and highlights the threat of climate change.

4.1 Condition of Coastal Habitats around the UK
It is evident from the UK reporting on the conservation status of EU designated and protected
habitat (see Table 4.1 below) that for the majority of our most important coastal habitats their
Area and Structure & Function are not in favourable conservation status and that there is also
a trend of declining area for some habitats such as saltmarsh, due in part to coastal squeeze.
Around 72% of the intertidal flats and marshes in England are considered to be at risk of
coastal squeeze because of the presence of landward sea defences (see Figure 4.1).

Table 4.1 UK Coastal Annex 1 Habitats and their Conservation Status (data from JNCC 3rd UK Habitats
Directive Report 2013 http://jncc.defra.gov.uk/page-65
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Figure 4.1. Intertidal coastal habitats at risk of coastal squeeze in England. (Adaptation Sub-Committee,
2013)

4.2 Condition of Protected Sites around the UK
In terms of the condition of our protected coastal sites the situation is also worrying. Whilst we
have legal obligations and/or policy objectives to maintain or improve the condition of our
protected sites (see Section 6.2) many of them are not in favourable condition now and face
further threats into the future if action is not taken. The approach taken to monitoring, reporting
and delivery of action across the four countries in respect of their legal obligations and policy
objectives is also very variable. These variations mean that the information we can present
below on site condition is inconsistent and incomplete.
4.2.1 England
In England, 57% of the SAC designated saltmarsh, 76% of coastal vegetated shingle and 66%
of sand dunes have been assessed as being in unfavourable condition (Adaptation SubCommittee, 2013).
Figure 4.2 below shows the Sites of Special Scientific Interest (SSSIs) in England that have
been assessed as being in unfavourable condition as a result of coastal squeeze or
inappropriate coastal management. This information is also tabulated in Appendix B.
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Figure 4.2. SSSIs in England that have been assessed as being in unfavourable condition as a result of
coastal squeeze or inappropriate coastal management

In recognition of the need to identify how coastal habitats must be strategically managed in
the future to secure favourable condition in the longer term, Natural England has published a
Coastal Management Theme Plan to address the key issues affecting coastal Natura 2000
sites in England. This is part of the Improvement programme for England's Natura 2000 sites
(IPENS).
The Theme Plan identifies 58 Natura 2000 sites that are affected by, or at risk from, coastal
squeeze, and 34 Natura 2000 sites that are affected by, or at risk from, inappropriate coastal
management. Figures 4.3 and 4.4 show the SACs and SPAs in England that have been
identified in the IPENS programme as being impacted by, or are considered to be at risk from,
coastal habitat loss as a result of coastal squeeze, inappropriate coastal management or
climate change. This information is also tabulated in Appendix B.

39

Figure 4.3. SACs in England that have been impacted by, or are considered to be at risk from, coastal
habitat loss according to the IPENS Programme
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Figure 4.4. SPAs in England that have
been impacted by, or are considered to
be at risk from, coastal habitat loss
according to the IPENS Programme
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For each of these individual Site Improvement Plan (SIP) areas the primary issues have been
identified, and recommended actions proposed, for example for the Essex Estuaries the
primary issue identified is that:
‘Coastal defences along much of the Essex coastline prevent intertidal habitats from
shifting landward in response to rising sea levels. As a result, these habitats are being
gradually degraded and reduced in extent, with knock-on effects on the waterbirds and
other species they support. ‘Managed realignment’ schemes and additional
intervention measures to create new areas of intertidal habitat and reduce erosion
rates are being implemented but more will be needed to offset future losses. Grazing
marshes in the SIP area are important for waterbirds and are also threatened by sea
level rise because most are near or below mean high tide level, currently protected
behind seawalls..’
The proposed actions to deal with this issue are:
‘Investigate current and future impacts of coastal squeeze on the site and its interest
features in order to prioritise and design remedial actions. The investigation should
include analyses of estuary form to identify locations where managed realignment or
other interventions would move each estuary towards equilibrium (in terms of sediment
movement) and so provide long-lasting benefits for its interest features. Knock-on
effects of managed realignment or other schemes on interest features and supporting
habitats outside the current intertidal zone need to be factored in. The investigation
should also include a detailed comparison of published studies of saltmarsh loss for
the estuaries concerned, to assess the extent to which differences between these
studies’ results reflect real changes in rates of saltmarsh loss, rather than
methodological differences. Then review the existing Regional Habitat Creation
Programme. Where necessary design new remedial actions such as: managed
realignment; beneficial recharge, and other interventions which address the direct and
indirect negative effects of sea level rise and coastal squeeze on the N2K interest
features of the Essex estuaries (including effects on terrestrial and freshwater habitats
supporting SPA species currently protected behind seawalls). Consider available
partnership arrangements and funding sources, secure funding and approvals, and
implement.’
Figures 4.5 and 4.6 shows the ten coastal and estuarine SACs and SPAs in England that are
considered to be most at risk from climate change as assessed by Natural England’s National
Biodiversity Climate Change Vulnerability Assessment Tool. This information is also tabulated
in Appendix B.
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Figure 4.5. Ten coastal and estuarine SACs in England considered most at risk from climate change
(Natural England, 2015a)
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Figure 4.6. Ten coastal and estuarine SPAs in England considered most at risk from climate change
(Natural England, 2015a)
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4.2.2 Wales
SSSI condition is not currently monitored in Wales, however, Natural Resources Wales have
produced the Natura 2000 Thematic Action Plan: Flood and Coastal Erosion Risk
Management, which identifies the Natura 2000 sites which are being affected (or likely to be
affected) by flood and coastal erosion risk management (FCERM) (Figures 4.7 and 4.8 below).
The report concludes that FCERM has (or is likely to have) an impact on 35 out of a total of
123 habitat and species features (29%) and in 17 of the 112 of the total Natura 2000 sites in
Wales (15%) and that this corresponds to 17 of the 39 marine, estuarine, coastal and island
Natura 2000 sites (44%). This information is also tabulated in Appendix B.

Figure 4.7. SACs in Wales considered to be affected by flood and coastal erosion risk management.
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Figure 4.8. SPAs in Wales considered to be affected by flood and coastal erosion risk management.

To address the risks identified in the Thematic Action Plans, Natural Resources Wales have
produced Prioritised Improvement Plans (PIPs) which are prioritised, costed plans that
summarise the proposed actions needed by 2020 to help improve the condition of the
designated habitat and species features of the site. Currently these are not publicly available
so we have not been able to access them to ascertain what actions have been proposed to
address site specific coastal habitat loss. However there are broad scale strategic actions
proposed to make progress towards favourable condition of Natura 2000 features which
include the following:


Delivering the National Habitat Creation Programme (NHCP).



Developing an understanding of and guidance for sediment management in N2K sites.
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Developing local adaptation plans to implement SMPs, and keep delivery of those
plans under review.



Developing and implementing a robust programme of measurement of coastal change
secure in the long term, to underpin delivery of NHCP and other coastal management
actions.



Assessing impacts of climate change on the N2K series, relating to no-activeintervention (NAI) policy units.



Considering opportunities for sand engine pilot projects, beach nourishment and
beneficial use of maintenance dredged material with a view to improving resilience of
N2K features.

Natural Resources Wales also produced a report in 2015 looking into the climate change
vulnerability of the Welsh Natura 2000 marine habitats which identified which habitats were
thought to be highly vulnerable to the projected changes (see Table 4.6 below). However they
have not identified which protected sites are likely to be most at risk from climate change
effects.
Marine SAC feature
Atlantic salt meadows
Coastal lagoons
Intertidal mudflats and sandflats
Estuaries
Reefs
Salicornia and other annuals colonising mud and sand

Vulnerability
High
High
High
Medium
Medium
Medium

Table 4.6. The vulnerability to climate change of marine SAC features in Wales

4.2.3 Scotland
In Scotland, Scottish Natural Heritage reported in 2010 on the site conditions of protected
natural sites (SSSIs, SACs and SPAs) and concluded that 68% of coastal features were in
favourable or unfavourable-recovering condition. This included 84% of shingle banks and 72%
of saltmarsh but only 55% of sand dunes were in favourable or unfavourable-recovering
condition.
From the Scottish Governments Protected Nature Sites Application we can identify 29 coastal
SSSIs (including 14 sites with sand dunes, five sites with machair, four with saltmarsh and two
with shingle habitats) and five SACs with coastal features are assessed as being in
unfavourable condition.
Coastal erosion has not been identified as a primary driver for unfavourable condition in
Scotland however seven SSSIs and two SACs are identified as being under pressure from
flood and coastal defence works (Figures 4.9 and 4.10). This information is also tabulated in
Appendix B.
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Figure 4.9. SSSIs with coastal and estuarine features in Scotland where flood and coastal defence works
are considered a threat to site condition
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Figure 4.10. SACs with coastal and estuarine features in Scotland where flood and coastal defence works
are considered a threat to site condition

In Scotland, the Government has identified that the risk to coastal areas from sea level rise
combined with increased erosion is a research priority and have been progressing the National
Coastal Change Assessment (NCCA) in order to support more sustainable coastal and
terrestrial planning decisions in the light of a changing climate. This programme has identified
SSSIs, SPAs and SACs that are at risk from coastal erosion. This information is presented in
Section 5. One of the recommendations from the NCCA research programme was for a
National Habitat Compensation Programme to be established in Scotland to ensure that
losses are addressed.
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4.2.4 Northern Ireland
ASSI (Area of Special Scientific Interest) condition assessments have been undertaken in
Northern Ireland, however they are not publicly available and therefore we have not been able
to review the results. There have not been any specific assessments published which identify
the protected sites in Northern Ireland that are potentially at risk from coastal squeeze, nor are
there any recommendations for remedial actions required to prevent deterioration of this sites.
There are currently no SMPs with associated Habitats Regulations Assessments in Northern
Ireland.

4.4 Other risks to coastal habitats
In addition to the risk from climate change, species that use sand and shingle features are
already under stress from conflict with increasing recreation and development pressure at the
coast. Any further loss of habitat could have significant impacts on the breeding success rates
of species like little tern and ringed plover as they are forced to nest in less suitable areas
where they are more likely to come into conflict with human-related disturbance, or where they
are more susceptible to tidal flooding and predation.
Natural England has also produced a Theme Plan to address the impacts of recreation and
public disturbance on Natura 2000 sites in England.

Figure 4.11. Beach nesting species such as little terns are particularly susceptible to human
disturbance with chicks and eggs being exposed to the elements and predation whenever the adult
birds are flushed from their nests by the presence of humans. © Kevin Simmonds
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We are not aware of any similar actions being undertaken by the other countries.

4.6 Summary


The condition of our remaining coastal habitat is unfavourable. None of our internationally
important Annex 1 coastal habitat types are in favourable condition due to their structure
and function being compromised and/or their extent being inadequate.



A significant proportion of our protected sites are also in unfavourable condition. In
England this includes 57% of the designated saltmarsh, 76% of coastal vegetated shingle
and 66% of sand dunes.



Furthermore the majority of our designated coastal habitats are at risk of further
deterioration from future pressures resulting from climate change. In England 72% of the
intertidal habitat is vulnerable to coastal squeeze due to sea level rise. In Wales, 44% of
the coastal Natural 2000 sites have been flagged as being at risk from coastal squeeze.



With respect to coastal habitats we are currently unlikely to meet the objectives of the UK’s
Biodiversity Strategy which aims to halt the loss of biodiversity and continue to reverse
previous losses through targeted actions for species and habitats. Specifically England’s
Biodiversity 2020 Strategy contains explicit targets which will be difficult to achieve in the
coastal zone by 2020, including:
o
o
o
o

90% of priority habitats in favourable or recovering condition
50% of SSSIs in favourable condition
Maintain at least 95% of SSSIs in favourable or recovering condition
No net loss of priority habitat and an overall increase in extent of priority habitat
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Section 5 Review of Habitat Balance Estimates
This section summarises the most up-to-date understanding of coastal habitat
accounts around the UK, providing, where possible, estimates of projected habitat
losses into the future in order that it can be established the extent of habitat creation
required to ensure no net loss.

5.1 National Perspective
There are international drivers for natural capital accounting, following the acknowledgement
of the fundamental link between biological resources and a country’s social and economic
development. The United Nations’ Sustainable Development Goal 15.9 has the target of
integrating ecosystem and biodiversity values into national and local planning, development
processes, poverty reduction strategies and accounts, by 2020.
In response to this, the Office for National Statistics (ONS) in partnership with Defra, are
undertaking to establish accounts for the natural capital in the UK; the 2020 Natural Capital
Accounting Roadmap. In 2016 ONS published a document scoping UK coastal margin
ecosystem accounts which investigates the development of a coastal margins ecosystem
account and discusses several methodological challenges arising from the unique
characteristics of coastal margin habitats. They make the following comments and
recommendations about the data relating to coastal habitat accounts currently:






There is wide variation in the methodologies, habitat classifications and definitions used to
develop accounts for coastal margins, meaning that national summaries vary widely.
Data on the physical extent of coastal margins is severely limited, with the exception of some
data for protected areas, and what data that does exist lacks consistency and comparability.
Assessments from Northern Ireland in particular are lacking.
The Biodiversity Action Reporting System gives a first indication of the extent of coastal
margins, but for many habitats and countries, the data is based on very outdated surveys.
There is a requirement for improved datasets to be produced using standard habitat
classifications and definitions. ONS recommends following the UK National Ecosystem
Assessment (NEA) broad habitat definition to define coastal margins to improve the
comparability of results.

Using the best available data at the time, ONS summarise trends in coastal habitat extent and
condition as follows:





Saltmarsh has declined by approximately 15% since 1945, further losses of 4.5% over 20
years are expected due to sea level rise.
Sand dunes have declined by 30% since 1990; further losses of 2% over 20 years are
expected due to coastal erosion and sea level rise. The UK NEA reports that sand dunes have
not only changed in extent but also in character, with a consistent trend towards increased
vegetation cover.
Shingle and machair areas have decreased mainly due to erosion and sea level rise. Shingle
has decreased by 46% since 1945. Future losses of machair are predicted to be 2% over 20
years.

ONS (2016) report there is a downward trend in the area of a range of UK coastal margin
habitats, as shown by Table 5.1 taken from Beaumont et al (2014).
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Year

1900

1945

1970

102,241
16,996
2,244
71,429
11,573

86,905
14,446
1,908
60,714
9,837

74,636
12,407
1,638
52,143
8,448

Sand Dunes

UK
England
Northern Ireland
Scotland
Wales

Shingle

UK
England
Northern Ireland
Scotland
Wales

10,875
10,046
50
670
109

Saltmarsh

UK
England
Northern Ireland
Scotland
Wales

54,836
39,476
288
6,900
8,173

Machair

Scotland

20,171

1990

Amount of
habitat lost
between
1945 and
2010

Percentage
of habitat
lost
between
1945 and
2010
18%
18%
19%
18%
18%

2000

2010

71,569
11,897
1,571
50,000
8,101

70,853
11,778
1,555
49,500
8,020

16,052
2,668
353
11,214
1,817

5,852
5,023
50
670
109

5,023
5,023
0
0
0

46%
50%

46,631
33,572
244
5,865
6,950

8,205
5,904
44
1,035
1,223

15%
15%
15%
15%
15%

19,698

473

2%

5,910
5,081
50
670
109
47,683
34,327
250
6,000
7,107

Table 5.1 Coastal Habitat Accounts for the UK, figures are in hectares. (ONS, 2016)
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These trends are replicated internationally. Dixon et al (2016) report a decline in global coastal
habitat between 1970 and 2008 of 38%. For Europe the decline over the same period is 50%;
a larger area decrease than for any other global coastal region.
Using a simplistic linear extrapolation of estimated shorter trends, ONS (2016) project future
change in coastal habitat extents across the UK by 2060 to be:
Area of Habitat (hectares)
2010

2060

Amount of
habitat lost
between 2010
and 2060
(hectares)

Sand Dunes

UK
England
Northern Ireland
Scotland
Wales

70,853
11,778
1,555
49,500
8,020

65,528
10,707
1,430
45,857
7,534

5,325
1,071
125
3,643
486

Shingle

UK
England
Northern Ireland
Scotland
Wales

5852
5023
50
670
109

5651
4822
50
670
109

201
201
0
0
0

Saltmarsh

UK
England
Northern Ireland
Scotland
Wales

46,631
33,572
244
5,865
6,950

41,369
29,795
216
5,190
6,168

5,262
3,777
28
675
782

Machair

Scotland

19,698

18,516

1,182

Table 5.2 Projected losses in coastal habitat extent across the UK by 2060 (ONS, 2016). Based on a
simplistic extrapolation of short term trends.
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Using the simplistic extrapolated trend in recent rates of loss from the ONS report, we can
summarise projected loss rates for the different habitat types around the UK as follows:
SCOTLAND
Saltmarsh: 13.5 ha/year
Sand Dunes: 72.86 ha/year
Machair: 23.64 ha/year

ENGLAND
Saltmarsh: 75.54 ha/year
Sand Dunes: 21.42 ha/year
Shingle: 4.02 ha/year

NORTHERN IRELAND
Saltmarsh: 0.56 ha/year
Sand Dunes: 2.5 ha/year

WALES
Saltmarsh: 15.64 ha/year
Sand Dunes: 9.72 ha/year

UNITED KINGDOM
Sand Dunes: 106.5 ha/year

Saltmarsh: 105.24 ha/year

Machair: 23.64 ha/year

Shingle: 4.02 ha/year

Figure 5.1 Projected annual rate of future losses in coastal habitat extent across the UK by 2060 (ONS,
2016). Based on a simplistic extrapolation of short term trends.
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It is important to note that the critically important mudflat habitats and saline lagoons were not
included in this analysis and that these estimates are not based on any modelling but are
purely an extrapolation of observed loss rates in recent years.
To date across the UK we have seen around 2,500ha of coastal habitat created through
managed realignment and regulated tidal exchange of which around two thirds is intertidal
(mudflat: 612ha, saltmarsh: 1059ha and saline lagoon: 105ha) the remainder largely being
transitional grasslands and terrestrial habitats. More than 95% of the habitat created has been
in England.
Of the intertidal habitat created just over half (909ha) was delivered as compensation for
habitat expected to be loss as a result of developments and coastal squeeze. The remainder
(886ha) was delivered for other reasons, for example to improve flood protection and storage
and to naturalise the shoreline, and so may be able to be considered new habitat.
In some of the devolved countries, more in-depth analyses of coastal habitat loss are being
completed. In England and Wales this has been undertaken through the National Habitat
Compensation/Creation Programme (NHCP) led by Environment Agency and Natural
Resources Wales, respectively. The primary drivers for these assessments have been the EU
Habitats Directive and the EU Water Framework Directive. These assessments look principally
at the statutory habitat compensation requirements that will result from coastal squeeze
associated with flood and coastal risk management activities over three time periods, or
epochs, as described by the Shoreline Management Plans. However, in England the
Environment Agency and Natural England are also investigating responsibilities relating to
restoring SSSI condition associated with losses and deterioration that has occurred since 1994
when England’s Habitats Regulations first came into force.
In Scotland, to date there has been no strategic programme of habitat accounting or plans to
compensate for coastal margin losses. However in the recent NCCA partnership project led
by the Scottish Government, they have identified natural assets at risk of coastal erosion and
recommended that a national habitat creation programme be established to mitigate against
projected losses. The primary drivers for this coastal change assessment have been the
Climate Change (Scotland) Act 2009 and the EU Water Framework Directive.
Currently we are not aware of any similar analyses being undertaken in Northern Ireland.

5.2 England Habitat Accounts
The Environment Agency have produced a 2018 NHCP progress report (Environment Agency,
2018) reviewing the statutory habitat compensation required as a result of coastal squeeze of
internationally protected wildlife sites associated with flood and coastal risk management
(FCRM) activity in England.
5.2.1 Historic Damage
The Environment Agency has committed to creating habitat to address estimated historic
losses from coastal squeeze. The nominal reference point is set as losses since 1994, when
the Habitats Regulations came into force in England, although they acknowledge that
significant losses had already occurred prior to this date.
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In 2007, the Environment Agency and Natural England agreed upon targets for habitat
compensation for each estuary complex, which were considered the minimum needed to begin
site recovery back to the 1994 reference point. These targets and the progress made to date
on delivering compensatory habitat are outlined in Table 5.2 below.

Region
North West
Severn Estuary
Devon & Cornwall
South Wessex

2007 Target for
Historic Loss
Replacement
40ha
-

Progress

Solent & South Downs

100ha

South East
Thames

20ha

East Anglia

100ha in Essex
110ha in Suffolk

Humber
North East

-

None Outstanding
40ha delivered at Steart
None Outstanding
None Outstanding
79ha delivered at Medmerry. Remainder to
be delivered through the Lymington Water
Level Management Plan
None Outstanding
None delivered. Estimates under review
112ha delivered in Essex: 75ha –
Wallasea; 15ha – Devereux Farm; 22ha –
Fingringhoe.
105ha delivered in Suffolk (through
unmanaged breaches): 29ha – Blythburgh;
76ha – Hazelwood Marshes.
None Outstanding
None Outstanding

370ha

336ha

Total

Table 5.2 Summary of progress made for accounting for historic losses from coastal squeeze to intertidal
habitats in England since 1994. Environment Agency, 2018.

In their progress report, the Environment Agency acknowledge that these targets were only
the minimum to begin site recovery, and that further work may be required to ensure the
ecological integrity of the sites is restored and sustained going into the future. They are
currently in discussions with Natural England to determine the scale of any further work
required to complete site recovery in each estuary complex.
It is noted that this target of 370ha is significantly lower than the original target of 600ha set
by the UK BAP to compensate for losses to saltmarsh experienced between 1992 and 1998.
Furthermore, we note that the 2007 target of 370ha intertidal habitat to be replaced is only a
small proportion of the coastal habitats that the ONS (2016) report identifies has been lost in
England in that time.
5.2.2 Future Projections
For the projections of future losses, the estimations for habitat change have been taken from
a variety of regional sources, including Shoreline Management Plans (SMPs), Flood and/or
Coastal Risk Management Strategies, the TE2100 Plan and the Ouse Washes Habitat
Creation Project. However the Environment Agency advises that there are fresh analyses
being done for some areas and that they and Natural England are in the process of
commissioning a general review of where projections may need to be revised.
Most regions have made projections for the three epochs, however in the Humber projections
are not made beyond Epoch 2, and in the North West, East Anglia and the North East
projections have not been made beyond Epoch 1, due to an uncertainty in the projections in
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these regions. The Environment Agency advises that all longer term projections should be
treated with caution, furthermore all projections are subject to adjustment as evidence bases
evolve. They have identified the need for ongoing monitoring and research to inform future
SMP and Estuary Strategy reviews going forwards. Projections for Devon and Cornwall are
also incomplete as the coastal squeeze losses identified in association with the Cornwall &
Isles of Scilly SMP have not yet been quantified.
Assessments have been made for the key habitat types (e.g. saltmarsh, mudflat, grazing
marsh) present and includes designated habitats landward of flood defences that would be
lost as a result of actioning the SMP policies. In some regions the projected changes in
saltmarsh and mudflat have been combined due to an uncertainty around the relative
proportions each habitat will make up and the difficulty to manage their relative extent in the
longer term as a result of natural estuary dynamics.
For comparative purposes we have tabled the results only for intertidal habitats, and have
combined saltmarsh and mudflat in each case (see Table 5.3 below). However it should be
noted that for some of these regions gains in mudflat are projected and hence the loss of
saltmarsh is greater than indicated due to the cancelling effect of combining the two
projections. For example in the Solent and South Downs region there is projected to be a loss
of 124ha of saltmarsh but a gain of 44ha of mudflat in Epoch 1, as a result the overall loss of
intertidal habitat is projected to be 80ha, but in actual fact there may be a need for more than
80ha of habitat created to ensure the 124ha loss of saltmarsh is accounted for. Where the
contribution of saltmarsh is known we have provided this in brackets. While we acknowledge
that the dynamics between saltmarsh and mudflat is difficult to manage, there may need to be
greater consideration about how the loss of one needs to be compensated for irrespective of
the natural gains of the other, as each habitat type provides a different ecosystem service.
The ‘habitat created’ column includes projects that have already been completed as well as
any projects that are in the pipeline and there is a high to moderate degree of confidence in
the project being completed. It is important to note that these are only areas of habitats that
have specifically been assigned as compensation for within-epoch coastal squeeze impacts.
The cumulative balance columns show the cumulative change in intertidal habitat taking into
consideration any compensatory habitat anticipated to be in place for each epoch. Again,
where the projected proportion of saltmarsh is known this has been provided in brackets.
The Environment Agency conclude from this progress report that the balance of intertidal
(saltmarsh and mudflat combined) habitats at the end of Epoch 1, taking into account projects
that are anticipated to be completed in this time, is +296ha across England as a whole. In
other words all projected losses of Natura 2000 protected habitat from coastal squeeze linked
to FCRM activities will have been more than compensated for. However it is acknowledged
that this is not the case for each region and a significant proportion of this habitat
compensation has been delivered in the Humber, with minor shortfalls apparent in the Severn,
South Wessex, the Solent and South Downs and the South East, which still need to be
addressed. Furthermore, if we only include projects that have been completed or have a high
degree of confidence in being delivered there is a deficit of -118ha, so there is currently a risk
that not all the losses will be accounted for by 2025 if any of the potential projects with only a
medium confidence level of being delivered do not get completed.
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Projected Within-Epoch Losses
Region

By ~2025

~2025-2050

~2050-2100

North West

-162

-

-

Severn Estuary

-300

-318

Devon & Cornwall

-25

South Wessex

Habitat
created / in
the pipeline

Projected Cumulative Balance
By ~2025

By ~2050

By ~2100

162

0

-

-

-765

288

-12

-330

-1095

0

0

44

19

19

19

-37 (+7)

-86 (-9)

-313 (-234)

0

-37 (+7)

-123 (-2)

-436 (-236)

Solent & South
Downs

-80 (-124)

-88 (-148)

-207 (-145)

104

24 (-20)

-64 (-168)

-271 (-313)

South East

-64 (-82)

-97 (-148)

-148 (-308)

16

-48 (-68)

-145 (-216)

-293 (-524)

Thames

-58 (-18)

-105 (-65)

-615 (-185)

74

16 (0)

-89 (-65)

-704 (-250)

East Anglia

-21

-

-

21

0

-

-

Humber

-254

-159

-

586

332

173

-

North East

-20

-

-

22

2

-

-

-1021

-853

-2048

1317

+296

-557

-2780

Total

Table 5.3. Intertidal (saltmarsh and mudflat combined) habitat account assessments for regions around England from Environment Agency’s 2018 Progress
Report. Where the proportion of saltmarsh is known this is shown in brackets. Values are in hectares and a negative value represents a loss in extent, whereas a positive
value represents a gain in extent. ‘-’ indicates there is no estimates available due to uncertainty in projections.
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Things to note about the Environment Agencies NHCP review report:




The Environment Agency acknowledge that there have been significant variations in
estimates over the years, of particular note in Essex and South Suffolk where saltmarsh
losses were estimated to be in the order of 44ha per year in the SMP but have since been
revised down to less than 1ha per year. This has the potential to undermine any projection
models and management plans resulting from them. They highlight the need for robust
and consistent monitoring of intertidal habitats to provide a reliable evidence base for
future reviews of the projections, particularly looking forward to later epochs.
The Environment Agency also acknowledge that to date the main focus has been on
compensation requirements for intertidal and freshwater marshes, with little consideration
for other habitats like saline lagoons and shingle features. In this report the Environment
Agency only identifies 15ha loss of saline lagoons in the Poole Harbour area and 16ha
loss of vegetated shingle in the Folkestone to Cliff End area. However they acknowledge
that shingle habitats which support specific bird species such as little tern are being lost to
coastal squeeze in areas such as the Dee, Solent, Hamford Water and the Humber and
they have committed to quantifying these losses to be reported on in 2019.

5.3 Wales Habitat Accounts
5.3.1 Historic Damage
We have been unable to obtain any information about how estimated historic losses, where
there is a legal obligation to restore, are being dealt with in Wales.
5.3.2 Future Projections
The National Habitat Creation Programme (NHCP) for Wales was last updated in 2015. The
NHCP aims to deliver the habitat offset requirements detailed in the four current SMPs. The
Habitat Regulations Assessments completed as part of the SMPs have identified the projected
loss of intertidal habitat within the Natura 2000 sites as shown in Table 5.4 below based on
the impacts of coastal squeeze resulting from the proposed Flood and Coastal Erosion Risk
Management (FCERM) strategy using the sea level rise projections from UKCP09.

Region

Severn Estuary SAC/SPA*
Burry Inlet and Carmarthen Bay
SAC/SPA
Pembrokeshire Marine SAC
Lleyn Peninsula and the Sarnau SAC
Anglesey Coast Saltmarsh SAC
Menai Strait and Conwy Bay SAC
Dee Estuary SPA
Total

Projected Loss of Intertidal Habitat
from Coastal Squeeze (hectares)
By 2025 2025-2055 2055-2105
679
1388
3670
59

163

411

2
40
1
3
0
784

4
150
4
12
140
1861

5
111
11
1
454
4663

Table 5.4 Projected loss of intertidal habitats in Natura 2000 sites in Wales. National taken from the
Habitat Creation Programme Wales. * Figures for the Severn Estuary include England and Wales (Welsh losses
represent approximately one third of these total figures).
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The NHCP does not distinguish between different types of habitats that are projected to be
lost, it is only described as intertidal habitat, so we cannot determine how much saltmarsh or
mudflat habitat needs to be replaced. Furthermore it is not clear whether habitats like coastal
vegetated shingle, sand dunes and grazing marsh have been included in the assessment.
It is important to note that both Natural Resources Wales and the Environment Agency have
provided assessments for the Severn Estuary and the Dee Estuary as a whole, ignoring the
country boundaries. The Environment Agency and Natural Resources Wales conclusions for
both the Severn and the Dee differ, with Natural Resources Wales projecting greater losses
in the Severn and having identified losses in the Dee for epochs 2 and 3 where the
Environment Agency have not yet identified losses. It is not clear where this discrepancies
have arisen from, although the Environment Agency advise they have used the newer draft
Severn Estuary Flood Risk Management Strategy, which has revised the losses estimated in
the SMPs, which may explain the difference on the Severn. The differences on the Dee are
not explained.
The Natural Resources Wales states that they are continuing to develop a strategic and
integrated approach to habitat creation. Ultimately they are aiming to progress the best options
for the environment, land owners and local communities, working in partnerships wherever
possible.
The Natural Resources Wales advise that their NHCP is very active in progressing
opportunities for habitat creation and is on target to provide the required offset for losses
identified within the 1st Epoch of the SMP. Habitat that has been created to date linked to
each of the Natura 2000 areas is shown in Table 5.5 below:
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Region

Severn Estuary
SAC/SPA

Burry Inlet and
Carmarthen Bay
SAC/SPA
Pembrokeshire
Marine SAC
Lleyn Peninsula
and the Sarnau
SAC
Anglesey Coast
Saltmarsh SAC
Menai Strait and
Conwy Bay SAC
Dee Estuary SPA
Total

Areas of Habitat Created Through Managed Realignment or Regulated Tidal Exchange
Proportion that
Total area of
is considered
habitat created to contribute to
Comments
(hectares)
coastal
squeeze losses

415.5

288

All 415.5ha of this occurred on the English side of the Severn Estuary and while there
has been no official contribution to these habitat creation schemes by the Welsh
Government there is an assumption that, from a UK perspective, losses within the
Severn Estuary are in the process of being accounted for. The Environment Agency
report that 288ha of that delivered is considered to contribute to coastal squeeze
compensation.
An options appraisal review is underway by Natural Resources Wales (NHCP) for a
major Welsh realignment project within the Severn Estuary for 2nd epoch
compensation offset.

39

15

Natural Resources Wales advises that only a small portion of this area is considered
as compensation for Epoch 1; potentially around 15Ha, but this will be subject to
monitoring of the habitat development

0

0

An options appraisal review is underway

4.1

0

Natural Resources Wales advises that the habitat created was within the boundary of
the SAC and therefore constitutes improvement or mitigation to the Natura 2000 Site
and cannot contribute to compensation requirements of Epoch 1.

0

0

An options appraisal review is underway

0

0

There have been some projects in the pipeline but nothing delivered to date

0

0

458.6

303

There is an options appraisal review underway for 2nd epoch offset (there wasn’t
considered to be any 1st epoch requirements)
Based on this data it is estimated that approximately 39% of the epoch 1 losses
have currently been accounted for as described in the Welsh NHCP.

Table 5.5. Area of intertidal habitat created around Wales.

63

Natural Resources Wales advise that there is a further 300ha of habitat creation schemes
currently being developed across Wales which will help contribute to losses across all three
epochs.
While some progress has been made, if Wales is going to ensure that there is no net loss of
intertidal habitat within the Natura 2000 sites there needs to be a significant increase in the
rate of coastal habitat creation delivery on the ground, especially when looking forwards to
Epochs 2 and 3.
Natural Resources Wales note the key constraints to getting habitat creation schemes
progressed in Wales are:
 The scale of loss regionally does not necessarily marry with the scale of the
opportunities regionally as identified in the SMP policies i.e. the areas experiencing the
highest rates of loss commonly relate to the areas that are most heavily developed and
therefore opportunities to set back defences are fewer.


Identifying suitable land and willing land owners for set-back in the areas where there
is most need.



Conflicts with other conservation priorities i.e. SSSIs for freshwater or grassland,
protected species (e.g. water vole) habitat.



Finding funding contributions to share the costs.

5.4 Scotland Habitat Accounts
5.4.1 Historic Damage
We have been unable to obtain any information about how estimated historic losses, where
there is a legal obligation to restore, are being dealt with in Scotland, however the habitat
creation schemes undertaken at Nigg Bay (25ha) and Skinflats (11ha) both acknowledge
habitat restoration to deal with historic losses as being a significant driver for delivery.
5.4.2 Future Projections
In Scotland there is no National Habitat Creation Programme and SMPs have been produced
for only short sections of the Scottish coast. This has limited the information available to make
assessments of projected coastal habitat losses. Therefore the National Climate Change
Assessment (NCCA) has been undertaken to answer the following questions:





What is the extent and location of eroding and potentially erodible coastline in
Scotland?
What is the extent and rate of coastal change in Scotland over time?
Where are the vulnerable areas of Scottish coast?
What social, economic, cultural and natural heritage assets lie within these vulnerable
areas of Scottish coast?

Published in August 2017, the key findings of the NCCA project are summarised as follows
and shown in Figure 5.2:
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19%, or 3,802km, of the Scottish coastline is soft and therefore potentially erodible. 591km
of the Scottish coastline (3% of the total coast) is artificially defended, the majority of which
were built prior to 1970s.
For the period 1890-1970 (historic period); 8% of the Scottish coastline was eroding, 14% of
the coastline was accreting and 78% was stable.
For the period 1970-2013 (recent period); 12% of the Scottish coastline was eroding, 11% of
the coastline was accreting and 77% was stable.
When comparing the historic period with the recent period it can be seen that the proportion of
advancing coast has fallen by 22% and the proportion of retreating coast has increased
by 39%.
If recent erosion rates were to continue in the future, by 2050, it is projected that 16% of the
Scottish coastline would be eroding, 9% of the coastline would be accreting and 75% would
be stable.

Figure 5.2 Percentage of the Scottish coastline estimated to be retreating, advancing or remaining
unchanged over three timescales. The ‘Future’ timescale is based on an extrapolation of the trends over
the historic and recent change (normalised for 37 year time period). Graphic adapted from the NCCA
Dynamic Coast Report (Hansom et al, 2017).










Rates of coastal change in the recent period are almost twice as fast as what they were in
the historic period. Nationally, average erosion rates since the 1970s have doubled to 1.0 m/yr
whilst accretion rates have almost doubled to 1.5 m/yr. 865km of the soft coastline has
changed by more than 10m since the 1970s.
The more exposed mainland east coast cells and Solway Firth have greater proportions of soft
coast erosion and accretion (i.e. significant change) and lower proportions of stability.
The Moray Firth and the Solway Firth have the highest proportions of soft coast erosion
and furthermore the percentage of coast that is eroding (Moray Firth: 22%, Solway Firth (21%)
exceeds the percentage that is accreting (Moray Firth: 16%, Solway Firth 18%), indicating
there is a net loss of the coastal zone.
Erosion is becoming more common within the Firth of Forth, Firth of Tay and East coast,
Moray Firth, West coast, Solway Firth, Orkney and Shetland Isles.
Erosion is becoming less common on the North coast, Clyde and Western Isles.
Accretion is becoming more common within the Firth of Forth, Firth of Tay and east coast,
North coast, Solway Firth and Western Isles.
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Accretion is becoming less common within the Moray Firth, West coast, Clyde, Orkney
and Shetland.
64% of the erosion around the Scottish cost will occur within SSSI boundaries.

The NCCA report also assesses the vulnerability of assets to future coastal changes, by
mapping recent erosion rates projected forwards to 2050 and identifying any assets that are
intercepted by the projected areas of erosion. The assessment includes an assessment of the
vulnerability of natural assets, looking at the area of ‘environment’ at risk (using the definition
of ‘environment’ adopted by SEPA in their National Flood Risk Assessment which includes
SSSIs, SPAs and SACs, taking into consideration any overlap), and also looks at each of the
designated areas separately. It is important to note that this includes SSSIs designated for
their geological interest, so for the purposes of this project the vulnerability of the SPAs and
SACs may be more relevant, however it must be remembered that there will be overlap
between these two designations.
The assessment indicates that 355.7ha of environmental assets, 266.8ha of SPA habitat
and 222.9ha of SAC habitat will be directly impacted by erosion by 2050. Projections have
also been made showing what the extent of loss would be under a scenario where existing
rates of erosion were doubled by 2050, based on the evidence that erosion rates have been
increasing in the recent past. Under this scenario it is projected that 672.6ha of environmental
assets, 486.9ha of SPA habitat and 410.5ha of SAC habitat will be directly impacted by
erosion.
The vulnerability assessment has also been summarised regionally, by coastal cell, detailing
more specifically the projected losses of natural within each type of designated site (see Table
5.6 below). The numbers provided below also only include the areas projected to be directly
impacted by erosion, not the surrounding areas that are projected to be influenced by the
erosion which have also been assessed by the NCCA project. Furthermore the assessments
do not take into account accretion that may occur in other areas of the designated site, which
could offset some of the erosion projected to occur, therefore it cannot be concluded from
these figures what the net loss of designated habitat may be. More information about the
assessments can be found on the NCCA website.
Unlike in England and Wales where projections have been made for three different epochs
(short, medium and long term), in Scotland the assessments have been made for only one
timescale, but under two potential erosion rate scenarios (depicted in Table 5.6 as modern
day to 2050 and modern day to 2050+), although the faster erosion rate scenario could be
used to project losses to 2100 under the current erosion rate scenario. In any case, it is difficult
to assess the current habitat balance in Scotland in terms of how much habitat has been lost
to date, compared to what has been created. Currently only 72.5 hectares of intertidal habitat
has been created in Scotland none of which has been officially apportioned to compensate for
future coastal erosion losses, although the 28ha produced at Black Devon Wetlands identified
coastal squeeze as a driver. So if Scotland is going to ensure that there is no net loss of
coastal habitat within the designated sites by 2050 there still needs to be a significant amount
of coastal habitat creation work completed.
The NCCA results are useful indicators however it is important to note that it cannot be
compared to the NHCP assessments done in England and Wales:


The erosion Vulnerability Assessment does not take into consideration areas which
are naturally accreting so while there may be 355.7ha of environment projected to be
lost around the Scottish coastline, a proportion of this may be offset by naturally
accreting areas elsewhere.

66



The NCCA does not distinguish between different types of habitats that are projected
to be lost so at this stage we cannot determine how much of each specific habitat
needs to be replaced.



It only takes into account the extent of habitat projected to be lost and does not look at
habitat condition which is an important aspect of both the EU Habitats Directive and
EU Water Framework Directive, which are interested in the functionality of the habitat
as well as areal extent.



It doesn’t differentiate between natural coastal evolution and coastal squeeze losses
that must be legally compensated for.



The assessment uses a simple extrapolation of recent erosion rates and does not use
any hydrodynamic modelling or climate change projections.

The NCCA draws a number of recommendations, the following of which are most relevant to
this project:


There needs to be a clear plan, in the form of a Scottish Coastal Adaptation Plan, which
pulls together strategies for climate change, coastal erosion and flood risk
management in unison, identifying explicit duties across private and public sectors and
communities.



The NCCA results should be used to create targeted SMPs for key vulnerable areas.



The Scottish Government should set long-term targets for intertidal habitat areas to be
created through managed realignment, like the National Habitat Creation Programmes
in England and Wales.



There needs to be greater policy emphasis on using natural flood management
strategies.

5.5 Northern Ireland
Currently there are no detailed estimates of future loss of coastal habitats in Northern Ireland.
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Projected loss by 2050 (ha)
(using current rates of erosion)
Environment
SPA
SAC

Cell
1

St Abb's Head to Fife
Ness
Fife Ness to Cairnbulg
Point
Cairnbulg Point to
Duncansby Head
Duncansby Head to
Cape Wrath
Cape Wrath to the Mull
of Kintyre
Mull of Kintyre to the
Mull of Galloway
Mull of Galloway to the
Inner Solway Firth

Projected loss by 2050+ (ha)
(if the rates of erosion are doubled)
Environment
SPA
SAC

1.9

0.1

-

2.7

0.1

-

54.9

23.1

47.5

97.0

25.1

82.8

85.9

70.6

50.4

173.6

153.0

98.9

2.8

-

2.1

6.1

-

4.9

63.7

48.9

12.5

129.8

94.8

26.9

0.6

0.3

-

0.7

0.4

-

93.7

82.5

82.5

161.7

138.2

137.7

The Western Isles

45.1

28.7

27.9

86.5

61.4

59.2

10

Orkney

7.2

7.2

-

14.4

13.9

-

11

Shetland

-

-

0.1

-

-

0.1

355.7

266.8

222.9

672.6

486.9

410.5

2
3
4
5
6
7
8+9

Total

Scotland Whole
Coast

Table 5.6 Projected loss of habitat within designated areas of Scotland resulting from coastal erosion under two erosion rate scenarios. Taken from the National
Climate Change Assessment (http://www.dynamiccoast.com/index.html).
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5.6 Summary of historic and projected losses around the UK compared to the amount of habitat projected to be
created.

Figure 5.3. Comparative habitat losses vs gains for the different countries – scales are not equivalent between countries.
*For Scotland, the gains represent all intertidal habitat creation projects completed to date, although it is important to recognise these have not been apportioned to coastal
squeeze loss requirements (Source: OMreg Database). The losses represent the total area of SPA habitat projected to be impacted by erosion by 2050 using an extrapolation
of recent erosion rates, it does not necessarily represent intertidal habitat losses or coastal squeeze impacts, nor does it take into consideration any potential accretion occurring
within the site (Source: NCCA report).
**For Wales, the gains represent intertidal habitat creation projects completed or in the pipeline, that have been apportioned to coastal squeeze loss requirements (Source:
Natural Resources Wales, pers comm). All gains have been plotted under Epoch 1, although it is recognised that some of this area may not be functioning ecologically by the
end of Epoch 1 and therefore may be apportioned to later epochs. The losses represent projected losses of intertidal habitat within Natura 2000 sites resulting from coastal
squeeze (Source: NHCP Wales). NB to avoid double counting, the gains and losses for the Severn Estuary have been omitted as they are included in the data for England.
***For England, the gains represent intertidal habitat creation projects completed or in the pipeline, that have been apportioned to coastal squeeze loss requirements (Source:
NHCP England). All gains have been plotted under Epoch 1, although it is recognised that some of this area may not be functioning ecologically by the end of Epoch 1 and
therefore may be apportioned to later epochs. The losses represent projected losses of intertidal habitat within Natura 2000 sites resulting from coastal squeeze (Source: NHCP
England). NB to avoid double counting, the gains and losses for the Dee Estuary have been omitted as they are included in the data for Wales.
****For Northern Ireland, both historic and projected losses are taken from the ONS (2016) report and represent saltmarsh losses only. The projected losses are based purely
on an extrapolation of recent loss rates forwards to 2060.
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5.7 Conclusions and Recommendations
5.7.1 General Conclusions
 Historic losses of coastal habitat have been significant, primarily as a result of development
and land reclamation for agriculture. Between 1945 and 2010 it has been calculated that
we have lost more than 15% of our saltmarsh habitat as well as 46% of our shingle and
over 16,000ha of our sand dune habitat area across the UK.

Sand Dunes
Saltmarsh
Shingle
Machair

Amount of
habitat present
in 1945

Amount of
habitat present
in 2010

86,905
54,836
10,875
20,171

70,853
46,631
5,852
19,698

Amount of
habitat lost
between 1945
and 2010
16,052
8,205
5,023
473

Percentage
Loss

18%
15%
46%
2%

Table 5.7. Loss of coastal habitats across the UK between 1945 and 2010, given in hectares. (ONS, 2016)



There is an obligation to address historic losses across coastal SSSI/ASSI sites, as part of
meeting Defra’s Public Service Agreement for all SSSI/ASSIs to be in Favourable or
Unfavourable-Recovering condition. The Environment Agency and Natural England are
currently reviewing the status and implications of these and future commitments in England,
but little progress has been made on this elsewhere in the UK.

 Although the rate of coastal habitat lost to development/land claim has slowed since 1990,
largely due to the protection afforded by the Habitats and Birds Directives, our remaining
coastal habitat, particularly intertidal habitat, is still vulnerable to climate change, sea level
rise and coastal squeeze. There is a legal obligation on the government to measure and
account for projected losses to N2K sites resulting from coastal squeeze.
 As part of this project we have pulled together what is currently known across the four
countries about the future loss of habitat on the coast due to sea level rise and coastal
squeeze (see Table 5.8). Unfortunately, different methodologies are used and there are
inconsistencies with respect to the coverage of data, with some areas such as Northern
Ireland seemingly having no data. This makes is difficult to make comparisons, both
geographically and temporally, and to see whether we are meeting our legal obligations
and policy objectives.
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England
Wales
Scotland
Northern Ireland
Total

Projected Cumulative Loss of Habitat
By ~2025
By ~2050
By ~2100
1021
>1874
>3922
105
578
1571
267
487
28
1126
2747
5980

Table 5.8. Projected cumulative loss of habitat as reported for each country in hectares.
For England and Wales this represents losses in intertidal habitat within Natura 2000 sites as a result of coastal
squeeze. For Scotland this represents erosion (natural and/or coastal squeeze related) to SPA sites, using the
current erosion rate scenario, habitat type is not defined and figures do not take into consideration any accretion
occurring elsewhere within the SPA which may offset this loss. In Northern Ireland this represents the projected
loss of saltmarsh by 2060 using a simple extrapolation of recent loss rates.
To avoid double counting, losses for the Severn Estuary have been included in the England total but removed
from the Welsh total, losses in the Dee Estuary are included in the Welsh but not the England totals. There
should not be any double -counting between the English and Scottish accounts. England loss predictions do not
include losses after 2025 in the North West, East Anglia and the North East or losses after 2050 on the Humber.
‘-’ indicates there are no assessments available.



To date across the UK we have seen around 2,500ha of coastal habitat created through
managed realignment and regulated tidal exchange of which around two thirds is intertidal
(mudflat: 612ha, saltmarsh: 1,059ha and saline lagoon: 105ha) the remainder largely being
transitional grasslands and terrestrial habitats. More than 95% of the habitat created has
been in England.



Of the intertidal habitat created just over half (909ha) was delivered as compensation for
habitat expected to be loss as a result of developments and coastal squeeze. The
remainder (886ha) was delivered for other reasons, for example to improve flood protection
and storage and to naturalise the shoreline, and so may be able to be considered new
habitat.

5.7.2 Habitat Balance in England
 In 2007, the Environment Agency and Natural England agreed upon targets for habitat
compensation for each estuary complex, which were considered the minimum needed to
begin site recovery back to the 1994 reference point, in order to help restore some of the
habitat lost historically.


The agreed target was to deliver 370ha of habitat across England, and to date 366ha have
been completed with a further ~20ha in the pipeline.



However Natural England and the Environment Agency have acknowledged that these
targets were only the minimum to begin site recovery, and that further work may be
required to ensure the ecological integrity of the sites is restored and sustained going into
the future.
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o

Natural England and the Environment Agency need to continue their discussions
around requirements relating to historic losses of protected habitats in England.
This should include consideration of the resultant condition and functionality of
coastal habitats and what actions are required to get them into favourable
condition, in order to set a new appropriate baseline for future projected losses to
be accounted against. This assessment and associated actions should form part
of the National Habitat Compensation Programme.

 The primary driver for predicting future coastal habitat loss in England (and Wales) has
been because of requirements associated with the Habitats Regulations relating to the
impacts of coastal squeeze on Natura 2000 sites linked to FCRM activities. In both England
and Wales, Habitats Regulations Assessments (HRA) completed as part of the SMPs, have
tried to establish projected losses and these have fed into the respective National Habitat
Creation Programmes (now referred to as the National Habitat Compensation Programme
in England to reflect the fact that it is habitat being created to replace that which is expected
to be lost rather than creating ‘new’ or ‘additional’ habitat).
 The assessments of future loss in England and the determination of a habitat balance
account have been comprehensive, done on a regional basis and have been reviewed and
updated in 2018. The assessments, however, refer solely to coastal squeeze related losses
of Natura 2000 sites since 1994 as per the obligations for providing compensatory habitat
related to FCRM assets and activity. The assessments are not required to consider historic
losses (e.g. back to 1945); potential impacts on the functionality and condition or loss of
habitat outside of Natural 2000 designated areas. Nor are they required to consider losses
of Natura 2000 protected habitat due to sea level rise where it is occurring against naturally
rising shorelines without FCRM assets present. This could potentially mean that a
significant area is being lost that is not being replaced despite the legal obligations on
government.
o There needs to be an assessment of what coastal habitat is being lost to coastal
squeeze that is not currently being captured through the National Habitat Creation
Programme and if significant, additional action will be required to meet our legal
obligations and policy objectives.
o There needs to be more thorough assessment of other coastal habitats being lost or
losing functionality such as shingle and sand dunes with actions incorporated into the
National Habitat Compensation Programme where required.
 The Environment Agency’s 2018 assessment indicates that nationally there are almost
sufficient habitat creation projects completed or currently underway with a high level of
confidence in delivery (circa 903ha) to compensate for the 1,021ha predicted to be lost to
coastal squeeze in Epoch 1, furthermore there is an additional 414ha in the pipeline with a
moderate confidence of delivery. However there are shortfalls regionally that will need to
be addressed, for example on the Thames and Severn, in addition it must be noted that
some of this habitat being created may not be functioning ecologically until Epoch 2.
Furthermore, there are significant losses predicted for Epoch 2 and this is despite the fact
the assessment does not include any predictions for losses in the North West, East Anglia
or the North East in Epoch 2.
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o

o

There needs to be renewed effort to progress some new projects to ensure the needs
of Epoch 2 are met given the timeline of project delivery and the need to ensure site
functionality before loss occurs.
The uncertainty and lack of confidence of some projections, for example post 2025
losses in the North West, East Anglia and the North East, should be addressed through
monitoring and modelling and a precautionary approach taken to ensure there is
sufficient habitat creation in place in good time.

5.7.3 Habitat Balance in Wales
 In Wales, SSSI condition has not been monitored and it is not clear whether there has been
any accounting for historic losses to coastal habitats. However, around 4ha of habitat has
been delivered at Ynys-Hir which may be considered as mitigation for deterioration of the
N2K network.
o There needs to be an assessment of historic losses of protected habitats in Wales with
consideration of the resultant condition and functionality of coastal habitats and what
actions are required to get them into favourable condition, in order to set a baseline for
future projected losses to be accounted against. This assessment and actions should
form part of the National Habitat Creation Programme.
 The assessment of future loss in Wales have been undertaken by Natural Resources Wales
as part of their National Habitat Creation Programme (NHCP) and were last published in
2015. However, like in England the assessments refer solely to coastal squeeze related
losses of Natura 2000 sites related to FCRM assets and activity. The assessments are not
required to consider historic losses (e.g. back to 1945); potential impacts on the
functionality and condition or loss of habitat outside of Natural 2000 designated areas. Nor
are they required to consider losses of Natura 2000 protected habitat due to sea level rise
where it is occurring against naturally rising shorelines without FCRM assets present. This
could potentially mean that a significant area is being lost that is not being replaced despite
the legal obligations on government.
o There needs to be an assessment of what coastal habitat is being lost to coastal
squeeze that is not currently being captured through the National Habitat Creation
Programme and if significant, additional action will be required to meet our legal
obligations and policy objectives.
o Currently the Wales National Habitat Creation Programme only looks at intertidal
habitat losses. There should be an assessment of whether other habitat types, such
as shingle and sand dunes, are also being lost, with actions incorporated into the
National Habitat Creation Programme where required.
 Outside of the Severn Estuary, there has been very little coastal habitat creation in Wales
to date; 43.1ha in total, of which only around 15ha is considered to be compensation for
coastal squeeze. There is therefore a significant shortfall with respect to Epoch 1 losses
(105ha) let alone Epoch 2 (578ha). However, Natural Resources Wales advise that there
is approximately 300ha of habitat creation in the pipeline that could contribute to projected
losses across all epochs. We currently do not have information on the locations and timings
of these projects so cannot comment on how they will contribute.
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o

Natural Resources Wales need to speed up delivery on the ground to ensure that
losses are compensated for before further deterioration of the N2K network is
experienced.

 Within the Severn Estuary which has significant losses predicted, all the habitat creation
has been completed on the English side of the border, however while the Welsh
Government have not officially contributed to any of these schemes, it is generally
considered that the Severn Estuary is one system and that the habitat creation completed
in England contributes to the Severn Estuary requirements as a whole. It is also important
to note that both the Environment Agency and Natural Resources Wales have reported on
projected losses within the Severn Estuary as a whole, but the values are distinctly different,
with Natural Resources Wales’ being significantly higher. It is not clear where this difference
has arisen from, however the Environment Agency advises that they have used revised
figures borne out of the draft Severn Estuary Flood Risk Management Strategy, which
supersedes the previous estimates taken from the SMP.
o There needs to be clarification of the extent of future losses on the Severn Estuary and
Natural Resources Wales and Environment Agency should work together on
opportunities for habitat creation in the estuary.

5.7.4 Habitat Balance in Scotland
 SSSI condition has been monitored in Scotland however it is not clear what mitigation
measures have been delivered to account for historic losses to coastal habitats as there
has been limited new coastal habitat created in the country. Both Nigg Bay and Skinflats
habitat creation projects acknowledge that they may help contribute to mitigation for historic
losses, however it is not clear how this has been officially accounted for.
o There needs to be an assessment of historic losses of protected habitats in Scotland
with consideration of the resultant condition and functionality of coastal habitats and
what actions have been completed and are still required to get them into favourable
condition, in order to set a baseline for future projected losses to be accounted against.
This assessment and actions should form part of a National Habitat Creation
Programme.
 The results from the NCCA released in 2017 indicate the amount of designated habitat
(SSSI as well as Natura 2000 sites) projected to be lost to coastal erosion by 2050 using a
simple extrapolation of current erosion rates. Currently the published assessments do not
detail which habitat types are potentially impacted or look at loss of condition, nor do they
take into consideration natural accretion rates elsewhere so cannot be used to determine
net change for specific habitat types within protected sites. However, the recommendations
from the project include better strategic planning in the form of targeted SMPs and a
Scotland National Habitat Creation Programme to deal with the potential losses.
 It is not clear whether any habitat that has been delivered to date will specifically contribute
to compensate requirements for coastal squeeze. There has been 72.5ha of intertidal
habitat created in Scotland with only the 28ha at Black Devon Wetlands mentioning future
coastal squeeze losses as a driver, it is not clear whether this will be considered to
contribute to any compensatory requirements in the future. The other habitat creation
projects refer to improved flood defence, compensation for development and habitat
restoration for historic losses as drivers, however if a national accounting system was
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developed it is possible that some of these would be considered to also contribute to future
coastal squeeze compensation.
o There needs to be further investigation into the potential loss of protected habitat in
Scotland, and actions identified to mitigation against historic losses resulting reduced
condition and functionality, as well as projected coastal squeeze losses. This could be
delivered through the development of a National Habitat Creation Programme as
recommended by the NCCA report.

5.7.5 Habitat Balance in Northern Ireland
 To date there have been no similar assessments published in Northern Ireland so currently
we are limited to using the ONS 2016 scoping report to estimate potential losses, both
historic and projected, in Northern Ireland. We also haven’t been able to identify any
intertidal habitat creation schemes delivered in Northern Ireland to date.
o There needs to be further investigation into the potential loss of protected habitat in
Northern Ireland, and actions identified to mitigation against historic losses resulting
reduced condition and functionality, as well as projected coastal squeeze losses. This
could be delivered through the development of a National Habitat Creation Programme.
5.7.6 General Recommendations
While significant progress has been made in England, and to some extent in Wales, through
the acknowledgement of past and future habitat losses and the development of NHCPs these
programmes are currently limited to compensating for coastal squeeze losses associated with
FCRM activity and largely focus on intertidal habitat where the largest losses in extent are
predicted. There has been ad hoc habitat creation projects in Scotland which may contribute
to compensation requirements, however this needs better strategic coordination and in
Northern Ireland there needs to be recognition of the problem and a commitment to take
action.
o

o

o

It is recommended that across the UK we move to a common approach to measuring
coastal habitat extent and to accounting for change. This recommendation should be
fed into the Climate Change Adaption Programme 2018 and Scotland’s Climate
Change Adaptation Programme expected in 2018/19.
There needs to be improved action on restoring SSSI/ASSI condition across the whole
of the UK to compensate for historic losses of coastal habitats in order that a baseline
of habitats in favourable condition is set against which any future losses are measured.
There needs to be NHCPs produced across the UK to enable strategic planning of
compensatory requirements and transparent accounting of losses and restoration work
completed.

Areas of potential habitat loss and deterioration that are not covered by the NHCPs and are
still potentially significant with respect to the condition and functionality of our coastal habitats
include:





Historic losses prior to 1994
Losses to habitat outside of the Natura 2000 network
Losses to Natura 2000 sites being squeezed between rising sea levels and naturally
rising ground, so are not related to FCRM activity
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Losses to the functionality of habitats, where the extent of loss is not significant enough
to trigger action in the NHCP e.g. shingle nesting habitats being overtopped by tides
or storm waves more frequently
Changes to the natural evolution of habitats as a result of FCRM activity e.g. sand
dune development being affected by sediment availability, a change in dynamics
between saltmarsh and mudflats, and the steepening of the foreshore which can
exacerbate intertidal habitat loss
Climate change driven range shifts of species resulting in an insufficient extent of
suitable habitat being available in the right locations.

These losses need to be evaluated to determine whether they are significant, and if so
accountability for remedial actions decided.
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Section 6 Review of Policy Drivers and Funding for Coastal Habitat
Creation
This section of the report reviews the main policy drivers and funding routes for habitat
creation on the coast. A summary is provided and then the report looks at each of the
drivers in more detail including a review of emerging opportunities. The section
finishes with conclusions and recommendations.

6.1 Summary of the main policy drivers and associated funding routes
for habitat creation on the coast
Table 6.1 below presents a summary of the main drivers for habitat creation on the coast along
with the main funding routes. Further, more detailed information on individual drivers is
provided in the subsequent text. The assessment and commentary in Table 6.1 is also
informed by analysis of ABPmer’s March 2017 White Paper on UK Marine Habitat Creation
Schemes between 1991 and 2016, and the underlying datasets.
It should be noted that this section of the report is based on existing legislation and policy and
does not predict or account for potential changes post Brexit in March 2019.
Of the 50 managed realignment projects progressed in the UK since 1991 habitat creation is
noted as a driver in approximately 90% of projects and is flagged as the primary driver on
around 40% of projects (details about the drivers for each of the existing habitat creation
schemes is given in Appendix A). The latter is primarily down to the requirements of the Birds
and Habitats Directive to create habitat to compensate for other projects and plans (ports,
energy, flood risk management) or to replace habitat being lost through sea level rise and
coastal squeeze. In general unit costs per hectare to create legally required compensatory
habitat are higher at £72k per ha than the average of £38k per ha. This may be due to a
tendency in such schemes to ensure the engineering is in place to allow greater control of the
habitat that is created, higher land costs and the fact that cost benefit assessment is not such
a significant factor in determining scheme viability.
Realising flood risk management benefits is flagged as a driver in more than 60% of managed
realignment projects. However, it was the primary driver in only 36% of projects. The difference
may reflect that fact whilst managed realignment is the preferred flood risk management policy
for significant parts of our coast (e.g. 10% of England’s coast has a policy for managed
realignment by 2030) it has proven difficult to make the business case to fund implementation
of this policy based on flood risk benefits alone, partly due to the focus in flood risk
management business cases on the protection of people and property. It has often required
other drivers, such as the need for habitat creation to meet the Birds and Habitats Directives
requirements, to enable such projects to happen. This is illustrated by the fact that around half
of all schemes are noted as having both drivers.
Interestingly, the early managed realignment schemes in the 1990s were far cheaper per
hectare than more recent schemes and were seen as a low cost way of providing flood
defence. There has been a real shift over 25 years from initial small scale and inexpensive
managed realignment schemes to larger higher cost projects to meet specific habitat or flood
defence requirements.
Of the 24 regulatory tidal exchange schemes habitat creation is noted as the primary driver in
more than 80% of schemes whilst flood risk management benefit was the primary driver for
less than 10%. Around half of schemes are notes as having both drivers. The costs of RTE at
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£33k per ha are less than those for managed realignment due to reduced engineering efforts
needed.
No managed realignment or regulatory tidal exchange schemes delivered to date have flagged
Water Framework Directive or a Marine Plan as their primary driver.

More information about the drivers and costs associated with past coastal habitat creation
schemes can be found in Appendix A.
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Drivers for Habitat
Creation

Section
of report

Relative
Importance as a
Policy Driver

Commentary

Relative
Importance as a
Funding Route

Commentary

Birds and Habitats
Directives –
compensatory habitat

6.2

High

Requires compensatory habitat to be created to offset that lost due to
projects and plans impacting European sites. Largely relevant to projects
and plans from the ports and harbours, flood risk management and
energy sectors

High

Requires promoter of the plan or project to fund 100% of the delivery
of compensatory habitat. Has generally resulted in the more
expensive project per ha due to land costs and the need to deliver
specific outcomes which encourages more heavily engineered
solutions.

Birds and Habitats
Directives – site
deterioration &
replacement habitat

6.2

High

Requires member states to take measures to address site deterioration.
For example, Environment Agency and Natural Resources Wales have
been tasked with the creation of replacement habitat to address gradual
loss of protected habitat due to coastal squeeze.

High

Obligation on the government to fully fund measures to address site
deterioration although government agencies such as Environment
Agency will seek to deliver replacement habitat as part of schemes
that provide wider benefits (e.g. flood risk, WFD).

SSSI/ASSI Condition

6.2

Low

UK counties have targets to bring SSSIs into favourable condition in
accordance with the EU Biodiversity Strategy.

Low

Not a source of significant funding in its own right although may
support other routes such as flood risk management.

Flood Risk
Management

6.3

Moderate – High

Shoreline and Estuarine Management Plans in England, Wales and parts
of Scotland identify where managed realignment or no active intervention
is the preferred flood risk management policy in the short, medium or
long term. However, delivery of projects to implement the managed
realignment policy has been slow. In England Outcome Measure 4
supports delivery of habitat enhancement and habitat creation through
the flood risk management programme.

High

Devolved funding. Business case process including cost benefit
appraisal. Benefits of habitat created can be included but business
case and prioritisation of funding is largely driven by protecting people
and property which has limited number of managed realignment
projects funded through this driver. Partnership contributions
increasingly sought. Delivery of Outcome measure 4 in England has
driven significant funding for habitat enhancement and creation on the
coast.

Water Framework
Directive

6.4

Low – Moderate

Requires no deterioration in ecological status and (cost beneficial)
measures implemented to improve status to good. Saltmarsh is a WFD
biological element contributing to status for transitional and coastal water
bodies so in theory WFD provides a driver to improve saltmarsh extent
and quality and to prevent deterioration. In heavily modified water bodies
managed realignment or habitat enhancement may be identified as a
mitigation measure needed to reach good ecological potential.

Low

Very little funding through this route for coastal habitat creation to date
and certainly not for anything large scale like managed realignment.
WFD has been seen as an additional driver on top of those above.
However there may be potential for funding for local saltmarsh
enhancement projects that improve extent/quality or prevent
deterioration given it is a WFD biological element.

Marine Planning

6.5

Low but potentially
increasing

Emerging Marine Plan policies do include the coast and coastal habitats.
They will require development proposals that may result in coastal habitat
loss to address those losses.

Low

Not a source of funding to date but may require developers to mitigate
for losses of coastal habitat outside of Natura 2000 sites

Waste Management &
Beneficial Reuse

6.6

Moderate

European and UK policy encourages beneficial reuse of material which
includes for habitat creation however the licensing process is complex
and can be a deterrent

Moderate

A number of coastal habitat creation sites have been part funded by
taking dredged or excavated material which has been used to
recharge foreshore or change land levels. However, it is often cheaper
to dump material at sea.

Climate Change
Mitigation &
Adaptation

6.7

Moderate – High

The UK Climate Change Committee is pushing Government and its
agencies to take more action to adapt our coastline to climate change.
Embedding this in the 2016 Adaptation Programme is important.

Low

Potentially there could be funding linked to the ability of intertidal
habitat to sequester carbon (Blue Carbon) however this has not been
a big funding driver to date

Innovative Finance &
Impact Investing

6.9

N/A

Many impact investors will look to link their investment to achievement of
the Sustainable Development Goals (SDGs) and to achieving social
environmental returns alongside financial returns

Low but increasing

A potentially very large (multi £bn) and growing source of untapped
funding for coastal habitat creation. Potential to provide capital
needed for large scale schemes with return generated through
realising multiple benefits.

Table 6.1 Relative Importance of Policy Drivers and Funding Routes for Coastal Habitat Creation
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6.2 EU Birds and Habitats Directives
6.2.1 Introduction
The EU Habitats (92/43/EEC) and Birds Directives (2009/147/EC) aim to protect and improve
Europe’s most important habitats and species. They have provided the main driver for habitat
restoration and creation on the coast, albeit largely in order to offset adverse impacts and
losses. They require the designation and protection of a network of land and marine habitats
– the Natura 2000 network of European sites (Special Areas for Conservation SAC and
Special Protection Areas for Birds SPA) - and through the protection of certain animals and
plants of European importance - European protected species. It is also worth noting that UK
Government policy (ODPM Circular 06/05) requires that ‘Ramsar sites’, designated under the
Ramsar Convention (The Convention on Wetlands of International Importance especially as
Waterfowl Habitat), are subject to the same provisions as are sites in the process of being
designated. The definition of wetland adopted by the Ramsar Convention covers coastal and
marine as well as inland wetland ecosystems.
The EU Birds and Habitats Directives apply across the UK and are primarily transposed in
England and Wales through The Conservation of Habitats and Species Regulations 2010 (as
amended) (the ‘Habitats Regulations’). In Scotland they are transposed through a
combination of the Habitats Regulations 2010 (in relation to reserved matters) and the 1994
Regulations. The Conservation (Natural Habitats, &c) Regulations (Northern Ireland) 1995 (as
amended) transpose the Habitats Directive in relation to Northern Ireland.
6.2.2 Compensatory Habitat and Plans and Projects
The EU Directives and the UK’s Habitats Regulations require the assessment of any plan or
project that may have a “likely significant effect” on a European site either alone or in
combination with other plans and projects – a Habitats Regulations Assessment (HRA). Such
plans or projects can only proceed if the competent authority is convinced they will not have
an “adverse effect on the integrity of the European site”.
If a plan or project will have adverse effects which cannot be avoided through less damaging
feasible alternatives, or if there is uncertainty over its effects, it can only be granted consent if
certain “derogations” apply. For example, the project or plan can be progressed on the basis
of imperative reasons of over-riding public interest (IROPI). This must be agreed by the
Secretary of State and compensatory measures to offset damage/loss and to maintain the
overall coherence of the Natura 2000 network (and Ramsar sites) must be secured and
ecologically-functional in advance of the damage. Defra guidance on the application of
compensatory measures is on this link Defra Guidance - Compensatory Measures.
Much of the UK’s coast and many estuaries are designated as internationally important for
wildlife either as an SAC, SPA or both. Consequently, projects and plans undertaken in these
areas are subject to the requirement for an HRA. Where there is potential for damage or loss
identified in the HRA but projects are still allowed to proceed on the grounds of IROPI then
they will require compensatory measures to be taken, usually in the form of the creation of
habitat to offset what is being lost or damaged. So for example a port expansion; the creation
of tidal lagoons for energy generation or the construction of new or enlarged flood defences
may all require the creation of compensatory coastal habitat. Given the difficulties in finding
and developing functioning compensatory habitat in advance of the losses occurring an
increasingly proactive approach is now taken by developers to find and secure compensatory
habitat sites. They will also look to partner with organisations such as RSPB to access
expertise in ecological design, site management and monitoring.
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Since 1991 there have been 14 managed realignment schemes undertaken to provide
compensatory coastal habitat, mostly as a result of port development or flood risk
management (ABPmer, 2017). In the case of compensatory habitat creation the full costs of
habitat creation should be covered by the developer. These compensatory schemes have led
to the creation of just under half of the cumulative total area of coastal habitat created through
managed realignment to date, just over 1200ha. The compensatory habitat created has
included 406ha of mudflat, 30ha of saline lagoons, 473ha of saltmarsh, 152ha of transitional
grassland and 151ha of other habitat.
6.2.3 Site Deterioration, Coastal Squeeze and Replacement Habitat
In addition to the requirement to create compensatory habitat to offset loss or damage to
European sites from projects and plans there is also a wider obligation on the UK, and its
devolved governments, to ensure more general compliance with aims of the Directives. For
example, Article 6(2) of the Habitats Directive requires appropriate steps to be taken to avoid
deterioration of Natura 2000 sites (this is also enshrined in the Water Framework Directive –
see below) whilst Article 3 of the Birds Directive requires the taking of measures to “preserve,
maintain or re-establish a sufficient habitat diversity and area of habitat for all the species of
birds referred to in Article 1 of the Directive”. Recognising the historic losses of wildlife, Article
3 also calls for the appropriate management of habitats both inside and outside protected
areas, the re-establishment of destroyed habitats, as well as the creation of new habitats.
It is evident from the UK reporting on the conservation status of EU designated and protected
habitat (see Table 6.2 below) that for our many of our most important coastal habitats their
Area and Structure & Function are not in favourable conservation status and that there is also
a trend of declining area for some habitats such as saltmarsh, due in part to coastal squeeze.

Table 6.2 UK Coastal Annex 1 Habitats and their Conservation Status (data from JNCC 3 rd UK Habitats
Directive Report 2013 http://jncc.defra.gov.uk/page-65)

Sea level rise and coastal squeeze are identified as a significant pressure on the conservation
status of many of our European sites. As sea levels rise, man-made flood defences are
preventing the migration of habitats inland and so their area shrinks and intertidal habitats
such as saltmarsh are lost.
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Coastal squeeze is a problem that is predicted to get worse in the next decades with the sea
levels projected in 2013 to rise by between 28 and 98cm by the end of the century in southeast England. In addition, land levels in the south east are falling by around 1-2mm per year
(Scotland is rising by a similar amount). PostNote 555 on Sea Level Rise produced in June
2017 for the Houses of Parliament provides a useful summary of what we know about past
and future sea level rise. It highlights the need for adaptation on the coast through managed
realignment.
Several studies since the 2013 estimates have suggested sea level rise could be higher than
the above if marine based sectors of the Antarctic ice sheet collapse, with some predictions
as high as 1.9m. The rate of sea level rise is speeding up. Between 1900 and 1991 it was
1.5mm per year globally whereas from 1991 to 2014 it was 3.2mm.
In England, around 72% of intertidal coastal habitat (66,000ha) is at risk from coastal squeeze
including 21,000ha of saltmarsh. More than 75% of SAC and SPA in England with coastal
features have identified coastal squeeze and inappropriate coastal management as issues in
the plans developed to improve their conservation status (Site Improvement Plans or SIPS).
Coastal habitat restoration and creation are identified as important solutions in these plans.
Replacement habitat can be created to offset the gradual loss of coastal habitat area due to
coastal squeeze and the obligations on government to address it. In England, the Environment
Agency has been tasked by government with addressing this obligation on their behalf where
it links to their flood risk management responsibilities and activities (see below). Creation of
replacement habitat to address coastal squeeze forms part of the National Habitat
Compensation Programme led by Nick Hardiman. The NHCP considers both future losses
due to coastal squeeze and due to the implementation of flood risk management projects and
plans. It supports proactive action to create habitat in advance of losses occurring as required
by the Directives and has to report to Defra on progress. The programme has a number of
Area leads who can be approached for more information on both losses and potential habitat
creation opportunities locally.
In Wales, the equivalent National Habitat Creation Programme is led by Rick Park of Natural
Resources Wales. We are not aware of an equivalent programme in Scotland although SNH
are recommending one.
In Northern Ireland in responding to an RSPB Environmental Information Request DAERA
have consulted with colleagues in the Northern Ireland Environment Agency and they have
indicated they do not currently have any estimate of projected future loss of coastal habitat
due to coastal squeeze.
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6.2.4 SSSI Condition
Sites of Special Scientific Interest (SSSI) were established under the National Parks and
Access to the Countryside Act 1949 to provide statutory protection for the best examples of
flora, fauna, or geological or physiographical features in the UK. Subsequent legislative
changes within the four UK countries have established improved provisions to prevent damage
and secure better management for these sites.
Country
England & Wales

Scotland
Northern Ireland

Legislation
Wildlife and Countryside 1981 (as amended
by schedule 9 of Countryside and Rights of
Way Act 2000)
Nature Conservation (Scotland) Act 2004
Environment Order (Northern Ireland) 2002

SSSIs (and ASSIs in Northern Ireland) are used to underpin Natura 2000 sites designated
under the EU Birds and Habitats Directives and sites identified under the 1971 Ramsar
Convention. Some 80% of SSSI or ASSIs are afforded a higher level of protection by means
of being designated a Natura 2000 or Ramsar site.
There is no legal requirement to secure compensatory habitat creation to offset any
unavoidable damage to a SSSI or ASSI. In regards the enhancement of SSSIs, the legislation
places a general duty upon ‘statutory undertakers’ to further the conservation and
enhancement of SSSIs in the normal exercise of their functions. There is also a general policy
to maintain or restore SSSIs and priority habitat types to a favourable condition in line with the
UK Government’s commitment to meet the Aichi Targets under the Convention on Biological
Diversity. This is reflected in the four countries as below:
In England, the England Biodiversity Strategy 2020 outcomes include:
1A – 90% of priority habitats in favourable or recovering condition, 50% of SSSIs in
favourable condition and to maintain 95% of SSSIs in favourable or unfavourable
recovering condition.
1B – No net loss of priority habitats, and an overall increase in extent of priority
habitats.
As well as commitments towards compensating in advance towards projected habitat loss, the
Environment Agency previously committed to undertaking habitat creation to address
estimated historic losses from coastal squeeze across coastal SSSIs. Separate targets were
established for each SSSI that were considered the minimum needed to enable site recovery
- i.e. to progress from a SSSI classification of 'Unfavourable (UF) Condition' to 'Unfavourable
- Recovering (UF-R) Condition' as part of meeting Defra's Public Service Agreement for all
SSSIs to be in Favourable (F) or UF-R condition by 2010. The Environment Agency is currently
discussing with Natural England the status and implications of these and future commitments
for the 'habitat account balance' shown in Section 5.
In Scotland SSSI, condition is used as an official national indicator as follows:
-

Indicator Measure - Proportion of protected nature sites which are in satisfactory condition;
or are recovering, with the necessary management measures in place –
They group favourable and unfavourable recovering sites in to the category of favourable
condition when reporting so according to the indicator 80% of features are in favourable
condition – this could be a misleading statistic if not thoroughly investigated.
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In Wales, there was a target to get 95% of SSSI in to favourable condition or unfavourable
recovering by 2015. However, they had no way of determining if they achieved this, as they
didn’t monitor SSSI condition.
In Northern Ireland there was also a % target to 2016. However, they do not publish ASSI
monitoring so it is not clear if they met it. This is an issue that a new RSPB site policy officer
in Northern Ireland is going to pick up on.
Despite the various policy statements and targets identified about we have not seen significant
progress in addressing SSSI/ASSI condition. As highlighted in Section 4 many of our
SSSI/ASSIs are not in favourable condition and face further threats into the future from climate
change and sea level rise.

6.2.5 COP12, Convention on Migratory Species, Coastal Habitat and Migratory Birds
RSPB working through Birdlife have been supporting the adoption of a new Resolution on the
Conservation of Critical Intertidal and Coastal Habitats at the Convention of Parties (COP12)
on Migratory Species (CMS) in 2017. Such Resolutions are adopted by country governments
as signatories. Although their implementation is largely voluntary progress is reviewed.
The Resolution recognises the fact that coastal waterbirds are the most threatened group of
migratory birds in the world after albatross, petrels and African-Eurasian vultures.
BirdLife particularly urges Parties to share with COP12:
a) statements of support for the proposals in the resolution, under the following operative
paragraphs:
2. to initiate a global CMS/Ramsar/CBD ‘COASTAL WETLAND FORUM’ that focusses
initially, from 2019, on three tasks:
6. PROTECTION: focussed on securing the most important coastal waterbird sites in the world
as World Heritage Sites as well as Ramsar Sites, including as serial transboundary sites as
appropriate, and thus for waterbirds and other migratory species potentially forming ecological
site networks with other key sites, in line with Resolution 11.25, and building on the approach
of the Wadden Sea Flyway Initiative; and
3. CONSERVATION: through development of global guidance on the conservation, wise use
and management of sustainable ‘Working Coastal Wetlands’ (e.g. those used for shellfisheries,
aquaculture, mariculture, fish ponds, salt pans, sewage works) to benefit migratory birds; and
4. RESTORATION: implementation of an initiative to facilitate coastal wetland restoration
globally as currently being established under Ramsar Resolution XII.13 on wetlands and
disaster risk reduction and CBD Decision XII/
b) Statements of support for the Philippines, after CMS COP12, for developing a version of this
Resolution adapted as a draft Ramsar Resolution for COP13 in Dubai in October 2018 and CBD
COP14 draft decision in Nov 2018, with a view to establishing the Coastal Wetland Forum in 2019.

The findings of the Sustainable Shores project will be useful in supporting the RSPBs
aspirations with regards COP12 and vice versa.
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6.3 Flood Risk Management
6.3.1 Introduction
Flood risk management is a devolved matter in the UK and so is addressed for each of the
four countries separately below.
6.3.2 England
The main players in coastal flood management in England are Defra, the Environment Agency
and the Lead Local Flood Authorities (LLFA).
Defra has overall national responsibility for policy on FCRM, and provides funding for flood
risk management authorities through grants to the Environment Agency and local authorities.
The Environment Agency is responsible for taking a strategic overview of the management of
all sources of flooding and coastal erosion and has operational responsibility for managing the
risk of flooding as well as being a coastal erosion risk management authority. As part of its
strategic overview role, the Environment Agency has published a National Flood and Coastal
Risk Management Strategy for England (Environment Agency, 2011) as required under the
Flood and Water Management Act (2010) which applies to England and Wales.
LLFAs are responsible for developing, maintaining and applying a strategy for local flood risk
management in their areas and for maintaining a register of flood risk assets. District, Borough
and Unitary Councils in coastal areas also act as coastal erosion risk management authorities.
The 2012 National Planning Policy Framework for England talks about meeting the challenge
of climate change, flooding and coastal change. It states that:
105. In coastal areas, local planning authorities should take account of the UK Marine Policy
Statement and marine plans and apply Integrated Coastal Zone Management across local authority
and land/sea boundaries, ensuring integration of the terrestrial and marine planning regimes.
106. Local planning authorities should reduce risk from coastal change by avoiding inappropriate
development in vulnerable areas or adding to the impacts of physical changes to the coast. They
should identify as a Coastal Change Management Area (CCMA) any area likely to be affected by
physical changes to the coast, and:
*

be clear as to what development will be appropriate in such areas and in what circumstances

*

make provision for development and infrastructure that needs to be relocated away from
Coastal Change Management Areas

107. When assessing applications, authorities should consider development in a Coastal Change
Management Area appropriate where it is demonstrated that:
*

it will be safe over its planned lifetime and will not have an unacceptable impact on coastal
change

*

the character of the coast including designations is not compromised

*

the development provides wider sustainability benefits

*

the development does not hinder the creation and maintenance of a continuous signed and
managed route around the coast

108. Local planning authorities should also ensure appropriate development in a Coastal Change
Management Area is not impacted by coastal change by limiting the planned life-time of the proposed
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development through temporary permission and restoration conditions where necessary to reduce the
risk to people and the development.

Further information on the use of Coastal Change Management Areas in England is provided
on this link. https://www.gov.uk/guidance/flood-risk-and-coastal-change#Coastal-ChangeManagement-Area. However, the problem with CCMAs is that they are more focussed on local
planning authorities preventing inappropriate development rather than them promoting coastal
adaptation as outlined in our SMPs.
Organisations responsible for managing coastal flooding and erosion must also work together
to produce non-statutory SMPs in England. SMPs were first developed in the early 2000s as
part of the UK Government’s strategy for flood and coastal defence and have continued to be
a key part of the approach in England and Wales. A second round of updated SMPs (SMP2)
were produced in England around 2010-2012. Although non-statutory they are intended to
inform strategic decisions about coastal protection including planning and development along
the coast. They set out coastal management policies for the next 100 years in three epochs:
0 to 20 years, 20 to 50 years and 50 to 100 years. The policy options suggested in the plans
fall into four broad areas:
•
•
•
•

Hold the line: by maintaining or changing the standard of protection;
Advance the line: by constructing new defences seaward of the original defences.
Managed re-alignment: by allowing the shoreline to move backwards and identifying a new
line for coastal defences.
No active intervention: where coastal defences will no longer be maintained. Monitoring and
inspection of the shoreline will still be required. It is important to note that under the Flood
and Water Management Act 2010, organisations responsible for managing the risks of coastal
flooding and erosion have no obligation to provide, or to maintain, coastal defences.

Each SMP is supported by a Habitats Regulations Assessment (HRA) which considers the
impact of the plan and of following its policies on N2K sites in its area. The HRA informs the
Environment Agency’s National Habitat Creation Programme which aims to ensure that any
identified losses of protected habitat are addressed through compensation or replacement
habitat before the losses occur.
The 18 current SMPs in England include policies that would realign some 10% of the coastline
by 2030 rising to nearly 15% by 2060 (see Tables 6.4 and 6.5).

Policy Option

Hold the Line
No Active
Intervention
Managed
Realignment

SMP Preferred Policy
0-20 years
20-50 years
50-100 years
(by 2030)
(by 2060)
(by 2110)
Approximate % of the English Coastline, in km

Current

54%
43%

47%
43%

41%
44%

39%
44%

2% (since
1991)

9%

14%

16%

Table 6.4 Summary of Current SMP Policy in England Taken from Managing the Land in a Changing
Climate, Adaptation Sub-Committee Report 2013.
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Shoreline Management Plan

Km of
Coastline

Km planed for
realignment (%
of SMP length)

Scottish Border to the River Tyne
The River Tyne to Flamborough Head
Flamborough Head to Gibraltar Point
Gibraltar Point to Hunstanton (The Wash)
Hunstanton to Kelling Hard
Kelling Hard to Lowestoft Ness
Lowestoft Ness to Felixstowe Port
Essex and South Suffolk
River Medway to Swale Estuary
Isle of Grain to South Foreland
South Foreland to Beachy Head
Beachy Head to Selsey Bill
Selsey Bill to Hurst Spit
Isle of Wight
Hurst Spit to Durlston Head
Durlston Head to Rame Head
Rame Head to Hartland Point
Hartland Point to Anchor Head
Anchor Head to Lavernock Point
Great Ormes Head to Scottish Border
TOTAL

167
211
204
122
66
81
103
559
194
120
114
95
361
164
198
847
868
361
415
795
6044

30 (18%)
11 (5%)
12 (6%)
11 (16%)
27 (34%)
27 (27%)
38 (7%)
53 (28%)
0.3 (0.2%)
8 (7%)
12 (12%)
12 (3%)
3 (2%)
46 (23%)
48 (6%)
42 (5%)
22 (6%)
22 (5%)
124 (16%)
548 (100%)

Table 6.5 Regional breakdown of managed realignment policies for delivery in the first epoch (to 2030)
Taken from Managing the Land in a Changing Climate, Adaptation Sub-Committee Report 2013.

It has been calculated that implementing the managed realignment policies in the current
SMPs could create over 6000ha of new coastal habitat by 2030. However, the rate of policy
implementation would need to increase five-fold to meet the 2030 goal (Adaptation SubCommittee, 2013). One of the big challenges is that under the current funding regime in
England, which is largely based on protecting property and people, it is difficult for the
Environment Agency or Local Authorities or others to secure central funding for management
realignment and adaptation on the coast. A review of SMP’s in England is being started which
will take into account more up to date climate change predictions and also focus on policy
deliverability. The Environment Agency will be scoping out this SMP review in the first half of
2018 with the review itself taking place through to circa 2020.
In identifying opportunities for coastal habitat creation targeting areas where managed
realignment is the preferred policy is advisable. It is also evident that there are parts of the
coast where far more realignment is planned and it would make sense to focus efforts in these
areas. Also worthy of consideration are areas where no active intervention is the policy. In
these areas landowners may be keen to talk about opportunities for adaptation.
Coastal Groups have been set up in England and Wales and include representatives from
councils, Environment Agency/Natural Resources Wales and other bodies with coastal
responsibilities and interests. The Coastal Groups are responsible for producing,
implementing and monitoring progress with the SMPs however they lack any specific funding
to implement them.
In 2011, Defra published changes to the way FCRM projects in England are funded in an effort
to reduce pressure on a limited central capital budget and to draw in funds from wider
beneficiaries. The Flood and Coastal Resilience Partnership Funding approach that was
introduced in England effectively means that money is potentially available towards the costs
of any worthwhile scheme instead of meeting the full costs of a limited number of schemes.
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Using a partnership funding calculator the proportion of funding that needs to come from
sources outwith of Defra is identified. If this partnership funding can be secured then the
remainder can come from grant aid. The closer a project comes to meeting national priorities
and delivering nationally set Outcome Measures the more grant aid funding from central
government is available. Outcome measures include metrics around properties protected but
so also include environmental delivery outcomes for the FCRM programme.
Outcome Measure 4 tracks progress in delivering the statutory environmental obligations
outlined by the Water Framework Directive. Between 2010 and 2015 it included an outcome
(OM4b) for the hectares of intertidal habitat created to help meet the objectives of WFD for
areas protected under the EU Habitats/Birds Directives, with a corporate plan target of creating
400ha of intertidal habitat and an associated payment rate of up to £50,000 per ha. The 400ha
approximated to the assumed rate of intertidal habitat loss in England due to coastal squeeze
over the same period. This target was exceeded with around 490ha created.
Since 2015 new outcome measures have been introduced. There is no longer a specific
outcome for intertidal habitat. The two new relevant outcome measures are:



OM4g Hectares of habitat (including SSSI) enhanced
OM4h Hectares of new freshwater/intertidal/ other habitat created

There are also no longer clear quantitative targets linked to these outcomes although the
Environment Agency has indicated they expect to deliver around 8200ha of enhanced habitat
and 1700ha of created habitat through the FCRM programme between 2016 and 2020. Where
it can the Environment Agency is looking to deliver these environmental outcomes through
projects that deliver wider benefits and in particular flood benefits.
Interested parties can examine the Environment Agency’s forward flood management
programme to look for opportunities for both coastal habitat enhancement linked to their
projects and for new habitat creation. The programme is shown spatially in the GIS linked to
this project and can be found on the web: EA FCERM Programme - Map
Natural Flood Risk Management (NFM)
In 2014, the Environment Agency initiated a programme of research to investigate how
working with natural processes could enable flood and coastal erosion risk management to be
carried out sustainably, while at the same time improving the environment for people and
wildlife. In October of this year they published their evidence results for working with natural
processes to reduce flood risk, including a comprehensive list of case studies. This
programme of work concludes that there is a high to medium confidence in the effectiveness
of flood risk benefits of restoring saltmarsh, mudflats, sand dunes and sand/shingle beaches.
They also identify the other multiple benefits associated with these restoration projects.
In order to promote emerging Natural Flood Management techniques and schemes in
England, 34 community-led projects have received a share of a new £1m fund whilst a further
24 catchment scale schemes have received part of a £15m fund. The former includes funding
saltmarsh recreation at Northey Island and the latter includes flood management and coastal
habitat creation in Suffolk plus work on the Defra marine pioneer projects in Devon and Suffolk:
NFM Funding 2017
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6.3.3 Wales
The main players in coastal flood management in Wales include the Welsh Government,
Natural Resources Wales and the Lead Local Flood Authorities (LLFAs).
The Welsh Government has overall responsibility for all matters relating to flooding and coastal
erosion and is responsible for developing flood and coastal risk management policy in Wales.
The Welsh Government also funds flood and coastal activities undertaken by the Welsh Risk
Management Authorities which comprise amongst others, Natural Resources Wales and
LLFAs across Wales.
The Flood and Water Management Act (2010) placed a duty on the Welsh Government to
produce a national strategy on flood and coastal erosion, and on Natural Resources Wales to
report to Welsh Ministers on progress to implement the strategy. The Welsh Government
published its National Strategy for Flood and Coastal Erosion Risk Management in Wales in
November 2011. The National Strategy recognises that it is not possible to prevent all flooding
and coastal erosion and builds on the principles of the Welsh Government’s previous ‘New
Approaches Programme’ which marked a move away from using traditional coastal defences
to managing the risks of coastal flooding and erosion.
A new Flood and Coastal Erosion Committee is being created under the Environment (Wales)
Act 2016 to advise on all elements of flood and coastal erosion risk management and link to
wider environmental considerations. RSPB Cymru responded to the consultation on the
formation of this committee and supported the suggestion that the most appropriate role for
the new committee is to provide high level advice on the strategic direction of FCERM as
opposed to providing direct advice on the implementation of the national flood and coastal
erosion risk management programme. We also suggested that there should be representation
from the environmental NGO sector on the committee to maximise the multiple benefits that
could be gained from the national strategy.
As in England, SMPs have been prepared for the Welsh coastline. There are four SMPs in
total, two of which overlap with England. As described above they set out current future policy
including highlighting where managed realignment may be the preferred policy in the short,
medium or long term. Each SMP is supported by a Habitats Regulations Assessment (HRA)
which considers the impact of the plan on N2K sites. The HRA informs the National Habitat
Creation Programme in Wales led by Natural Resources Wales.
In 2015, the Welsh Government announced the ‘Innovative Finance Coastal Programme’
where £150 million of finance will be made available to local authorities between 2018 and
2021 for the delivery of ‘transformational coastal projects that will reduce risk, raise awareness
and increase resilience’. The programme is designed to encourage more innovative solutions
which deliver multiple benefits including social, regeneration, tourism, transport,
environmental as well as flood resilience benefits. Councils bringing forward supported
projects will need to generate 25% of funding with 75% from Welsh Government and this
initiative is being seen as a step towards the partnership funding model used in England. To
date all applications have received funding with no prioritisation undertaken. There is an
opportunity here to help raise the 25% contribution as councils have little experience or
capacity to produce funding bids or seek partnership funding.
6.3.4 Scotland
Both the Flood Risk Management (Scotland) Act 2009 (FRM) and the Coast Protection Act
1949 (CPA) provide the legislative background to coastal management in Scotland. The CPA
aims to prevent erosion and encroachment by the sea whereas the FRM Act deals with flood
bodies in Scotland so in effect they are implemented together. A number of government
policies influence coastal management, some enacting the above legislation.
92

The Scottish Government oversees flooding policy in Scotland but the Scottish Environment
Protection Agency (SEPA) is the authority responsible for flood risk management and for
implementing the FRM Act. Natural Flood Management (NFM) and catchment restoration is
at the heart of the Act.
In 2015 SEPA produced Scotland’s first ever FRM Strategies which set national direction for
future flood risk management, guide the targeting of investment to reduce flood risk in
vulnerable areas and coordinate action across 14 Local Plan Districts. Scotland’s 32 Local
Authorities and other public bodies implement the Local FRM Plans (2016-21) based on the
Strategy guidance.
There are 4 non-statutory SMPs currently in place in Scotland, covering; Angus, Dumfries &
Galloway, East Lothian, and Fife. SMPs are under development in North and South Ayrshire
Councils. Councils that have developed or are developing SMPs in Scotland are those with a
large proportion of soft coast which is under greater threat of erosion and flooding than other
areas of Scotland.
There are also a number of Local Coastal Partnerships in Scotland - voluntary partnership
groups that implement Integrated Coastal Zone Management (ICZM) approaches. There are
currently seven LCPs in Scotland and the approach taken by these groups is inconsistent.
Sections of Scotland’s coastal land are owned and managed by a host of landowners. Each
owns and maintains coastal protection structures, such as earth embankments, to protect their
property and land. Many are not designated as flood protection structures.
The National Coastal Change Assessment (NCCA) is a government funded project which
assessed how Scotland’s coast has changed in the past and projects forward to see how it
might change in the future: http://www.dynamiccoast.com/index.html . The aim is to ‘inform
existing strategic planning’ at the coast and to ‘identify those areas which may remain
susceptible in the coming decades and require supplementary support’. By identifying areas
susceptible to erosion and potentially to flooding the NCCA will support decision making and
especially climate adaptation action, including identifying where managed coastal realignment
can play an effective role. See Section 5 for further information.
A number of high level government policies in Scotland recognise the future impact of climate
change on the coast, support integrated approaches to coastal planning and management,
and reference the need for Natural Flood Management as a solution. However, despite this
and the recognition of NFM in the FRM Act very little managed coastal realignment has
happened in recent years or is in the pipeline. An RSPB Scotland report highlighted the
limitations of current policy to make managed realignment happen in Scotland and the lack of
funding for land owners to deliver the action on the ground:
https://www.rspb.org.uk/Images/glorious-mud_tcm9-415616.pdf.
6.3.5 Northern Ireland
The Department for Infrastructure (DfI) is the government department responsible for flood
risk management in Northern Ireland and is the competent authority charged with
implementing the requirements of the EU Directive on managing flood risk (2007/60/EC)
(Floods Directive) as transposed to local legislation through The Water Environment (Floods
Directive) Regulations (Northern Ireland) 2009.
Article 7 of the Directive required each member state to prepare Flood Risk Management
Plans (FRMPs) by December 2015. DfI Rivers has been responsible for the production of
these FRMPs which identify significant risks from flooding and set out objectives and
measures for managing those risks. They can be found in the link below.
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https://www.infrastructure-ni.gov.uk/publications/flood-risk-management-plans
The FRMPs for Northern Ireland highlight the flood hazards and risks in the 20 most Significant
Flood Risk Areas (SFRAs) from flooding from rivers, the sea, surface water and reservoirs.
They identify the measures that will be undertaken over the next 6 years to address flooding
and they set out how the relevant authorities will work together with communities to reduce
the flood risks.
A Habitat Regulations Assessment of the FRMPs was published in December 2015. It
considers the potential impact of the plans on N2K sites. However, because of a lack of
certainty around the nature or location of any flood management works on the ground and the
fact that there will be a need to undertake HRA at a scheme specific level, the FRMP HRA
concluded that there will be no significant impact on any N2K site.
https://www.infrastructure-ni.gov.uk/sites/default/files/publications/dard/habitats-regulationsassessment.PDF
Interestingly no assessment has been undertaken of the impact on N2K sites of coastal
squeeze. This has been a major driver for coastal habitat creation in England and Wales and
although a less significant issue in Northern Ireland the lack of consideration of coastal
squeeze habitat losses in Northern Ireland could be challenged.
There are currently no SMPs in Northern Ireland although their development is being
considered.

6.4 Water Framework Directive
6.4.1 Introduction
The EU Water Framework Directive (WFD) came into force in 2000 and is transposed into UK
law through devolved legislation namely The Water Environment (Water Framework Directive)
(England and Wales) Regulations 2003 in England and Wales as amended. In Scotland it is
implemented through The Water Environment and Water Services (Scotland) Act 2003 as
amended and in Northern Ireland through The Water Environment (Water Framework
Directive) Regulations (Northern Ireland) 2003 as amended.
The WFD requires measures to be taken to get all water bodies to Good Ecological Status
(GES) by 2027 at the latest. This includes Transitional and Coastal (TraC) waters out to 1
nautical mile. To reach Good Ecological Status a water body need to meet a range of biological
and chemical quality standards – few water bodies in the UK are currently at GES and even
fewer are at high. There is also a requirement under Article 4 of the WFD to prevent
deterioration in water body status in a similar way to the Birds and Habitats Directives (see
above).
Where a water body is not at GES then measures need to identified and implemented to get
to good. These are set out in regional River Basin Management Plans (RBMP) every 6 years.
The last set of plans was published in 2015.
In addition, where a water body overlaps with an area protected for nature conservation (SPA
or SAC) and more stringent standards/requirements are in place for the protected sites then
those will take precedence. In this case WFD requires that member states address all of the
issues preventing the protected area from meeting their ‘water dependent’ conservation
objectives.
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6.4.2 Saltmarsh as a WFD Biological Element
One of the biological quality elements assessed for transitional and coastal waters is
Angiosperms / Saltmarsh. Getting to GES requires all biological quality elements to be
assessed as being at good or better status. So for a transitional or coastal water body reaching
WFD GES therefore requires saltmarsh to be assessed as good.
A methodology/tool for assessing whether saltmarsh is at good was published by UKTAG in
2014 UKTAG WFD Saltmarsh Methodology and has been applied across England and Wales.
A similar approach is being taken in Scotland we believe but not in Northern Ireland. The
assessment methodology considers:
•
•
•
•
•
•

Saltmarsh extent as a proportion of “historic saltmarsh” based on the use of historic maps
(1860) and digital elevation projections of potential area if defences weren’t in place (SMAh)
Saltmarsh extent as a proportion of intertidal area (SMAi)
Change in saltmarsh extent over two or more time periods (using recent data) (ΔSMA)
Proportion of saltmarsh zones present (of 5 zones in England and Wales) (Zn/5)
Proportion of saltmarsh area covered by the dominant saltmarsh zone (ZnMax)
Proportion of observed taxa to historical reference value or proportion of observed taxa to 15
taxa (Thor T15).

The above information is integrated and classifies the saltmarsh in a water body as one of
high, good, moderate, poor or bad status. Table 6.6 and Table 6.7 below presents the most
recent WFD saltmarsh assessment for England and Wales respectively. Of the 40 water
bodies assessed in England 1 was in poor status, 24 were in moderate status and 15 were in
good status. The factor preventing most water bodies getting to good status was the reduction
in saltmarsh area compared to historic levels and the domination of the existing saltmarsh by
one zone. In the latter case it is generally upper saltmarsh that dominated as sea level rise
has squeezed the habitat against fixed flood defences.
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SURV

RBD_NAME

WATER_CAT

ADUR
Transitional South East
ALDE & ORE
Transitional Anglian
Blackwater Outer
Coastal
Anglian
BURE & WAVENEY Transitional
& YARE & LOTHING
Anglian
BURN
Transitional Anglian
CAMEL
Transitional South West
CARRICK ROADS INNER
Transitional South West
DART
Transitional South West
EXE
Transitional South West
Farne Islands to Newton
Coastal
Haven North East
GREAT OUSE
Transitional Anglian
Holy Island & Budle Bay
Coastal
North East
HUMBER LOWER Transitional Anglian
HUMBER MIDDLE Transitional Anglian
HUMBER UPPER Transitional Anglian
Lincolnshire
Coastal
Anglian
LUNE
Transitional North West
Norfolk North
Coastal
Anglian
ORWELL
Transitional Anglian
PAGHAM HARBOURTransitional South East
POOLE HARBOUR Transitional South West
PORTSMOUTH HARBOUR
Transitional South East
RIBBLE
Transitional North West
SEVERN LOWER Transitional Midlands
SEVERN MIDDLE Transitional Midlands
SEVERN UPPER Transitional Midlands
Solent
Coastal
South East
SOLWAY
Transitional North West
SOUTHAMPTON WATER
Transitional South East
STIFFKEY / GLAVENTransitional Anglian
STOUR (ESSEX) Transitional Anglian
TAW / TORRIDGE Transitional South West
TEES
Transitional North East
THAMES LOWER Transitional South East
THAMES MIDDLE Transitional South East
TWEED
Transitional North East
WASH INNER
Transitional Anglian
Wash Outer
Coastal
Anglian
WITHAM
Transitional Anglian
WYRE
Transitional North West
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GB540704116000
GB520503503800
GB650503200000
GB510503410700
GB510503403500
GB530804906600
GB520804814400
GB510804605900
GB510804505600
GB620301100000
GB530503300300
GB680301430000
GB530402609201
GB530402609202
GB530402609203
GB640402492000
GB531207212100
GB640503300000
GB520503613601
GB570704700000
GB520804415800
GB580705140000
GB531207112400
GB530905415401
GB530905415402
GB530905415403
GB650705150000
GB530207614700
GB520704202800
GB520503403600
GB520503613602
GB540805015500
GB510302509900
GB530603911401
GB530603911402
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GB530503311300
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GB530503000100
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M
G
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G
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M
M

H = High Status, G = Good Status, M = Moderate Status, P = Poor Status, B = Bad Status
Table 6.6 Summary of WFD Saltmarsh Status in England (2016)

It follows that any action to improve the above component metrics (extent, zonation, diversity)
may contribute to achieving GES for saltmarsh as a biological quality element if it improves
that metric. Such actions may be included in the River Basin Management Plan as part of the
programme of measures (“projects”) to be undertaken in the 6 year plan period.
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H = High Status, G = Good Status, M = Moderate Status, P = Poor Status, B = Bad Status
Table 6.7 Summary of WFD Saltmarsh Status in Wales (2016)

In Scotland, Scottish Natural Heritage (SNH) and Scottish Environment Protection Agency
(SEPA) are currently undertaking the WFD assessment of their saltmarsh resource. However,
in 2016 Scottish Natural Heritage published the first national Scottish Saltmarsh Report
http://www.snh.org.uk/pdfs/publications/commissioned_reports/786.pdf.
Although
not
specifically done to meet WFD classification purposes nonetheless it does provide a useful
indication of the extent and condition of saltmarsh across Scotland.
From 2010-2012 all known saltmarshes larger than 3ha were surveyed across the Scottish
mainland and offshore islands (see Figure 6.1 below taken from the report). A total of 249
sites were visited and 7,704ha of saltmarsh were recorded, mapped and their condition
assessed.

97

Figure 6.1 Saltmarsh distribution in Scotland 2016 taken from SNH Scottish Saltmarsh Report (2016)

67% of all sites and 69% of SSSI sites failed their condition assessment (using SNH’s own
methodology). The most common reasons for failure were the presence of built structures
such as flood defences and, often linked to this, transition failures where the range of
anticipated saltmarsh zones and species was not present. The survey did not look at temporal
trends in saltmarsh area however it does report that most of Skinflats and the inner areas of
the Firth of Forth are bordered with earth banks and considerable losses to saltmarsh extent
are estimated across these saltmarshes since the earth banks were installed.
An Environmental; Information Request was made to the Department for Agriculture,
Environment and Rural Affairs in Northern Ireland seeking the WFD saltmarsh classification
data. The response received 5th July 2017 states that the saltmarsh classification tool for use
in Northern Ireland is still in development and so there are no WFD classifications yet where
saltmarsh as a biological element has been used. Their staff are addressing this, partly
through work with the Republic of Ireland through the SAMFHIRES Programme.
6.4.3 WFD Heavily Modified Water Bodies (HMWB)
Where there is a ‘use’ that prevents Good Ecological Status being achieved, such as
navigation, ports, flood defence assets, then the water body can be designated as ‘Heavily
Modified’. In this situation, the member state doesn’t have to achieve GES, it is sufficient to
achieve Good Ecological Potential (a lesser standard). Most major estuaries in the UK and
much of the coast are categorised as heavily modified.
To achieve Good Ecological Potential (GEP) then in the UK we have adopted an approach
where it is only achieved if certain mitigation measures are taken. These mitigation measures
are identified in the RBMP and can include coastal habitat creation and managed realignment,
98

providing a driver for habitat creation. There is a Mitigation Measures database which we have
obtained that identifies which mitigation measures are needed at each water body for it to
reach Good Ecological Potential. An extract of the database for England is below and it can
be used to identify coastal and transitional water bodies where managed realignment or
habitat enhancement work is identified but not yet in place. Further information on whether
projects are in development or needed to meet this driver can be obtained from the
Environment Agency planning team leaders (see below)

There is a big caveat in that if the measures needed to reach GES or GEP are
disproportionately expensive then they can be deferred or lesser objectives justified. However,
this derogation needs to be identified and justified in the RBMP.
In Scotland, 4 of the 13 heavily modified water bodies fail in terms of modifications not being
adequately mitigated. They are shown below in Table 6.8 and include a couple of water bodies
where WFD may be a driver for managed realignment.
WB Id

200034

WB Name

Leith Docks
to Port Seton

200320

Clyde
Estuary –
Outer

200436

Middle Forth
Estuary

200437

Upper Forth
Estuary

Category

Coastal

HMWB
Reason 2015 class

Flood
Protection

Transitional

Flood
Protection,
Navigation Ports &
Harbours

Transitional

Navigation Ports &
Harbours, Flood
Protection

Transitional

Flood
Protection

Morphology
Classification
2016

Poor

Moderate

Moderate

Moderate

Morphology
HMWB
mitigation
status, 2016

Measures

Fail

Mitigation measure
would be (i)
managed
realignment of
flood defence, (ii)
restore / create /
enhance aquatic
and marginal
habitats.

Fail

Potential
opportunities for
improvement on
the back of the
Edinburgh
Waterfront
development
proposals.

Fail

Opportunities for
realignment of
flood defences
possible in the
future

Fail

Opportunities for
realignment of
flood defences
possible in the
future

Table 6.8 Scottish HMWBs that fail to meet WFD requirements due to mitigation status

6.4.4 Summary
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In summary, the WFD does provide a driver for habitat creation and restoration in coastal and
transitional waters. This can be through a requirement to improve the status of saltmarsh to
get to GES (by improving extent, zonation, and diversity); taking action to prevent deterioration
or through a need to undertake mitigation measures (e.g. habitat creation, managed
realignment etc) to get to GEP if the water body is heavily modified.
However, the funds allocated by government for WFD delivery are very limited and it unlikely
to be a driver for large scale habitat creation on its own. That said supporting delivery of WFD
objectives will provide an additional positive factor in making the case for a project and it is
factored into prioritisation decisions in other programmes of work such as the flood risk and
coastal erosion programme (see above).
In England the Environment Agency Integrated Environment Planning team leaders are the
best local contacts to find out what specific WFD coastal habitat projects are being considered
as part of the programme of measures to get to GES or as mitigation measures to achieve
GEP.
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6.5 Marine Planning
The UK Marine and Coastal Access Act 2009, and equivalent acts in Scotland and Northern
Ireland, provided for a new system of marine planning to support the UK vision for clean,
healthy, safe, productive and biologically diverse oceans and seas. It required the preparation
of a Marine Policy Statement (MPS) which set out in one document the four UK
Administrations policies for the sustainable development of the UK marine area.
The MPS states that marine plans will contribute to the achievement of the UK’s high level
marine objectives, which includes the following: ‘Healthy marine and coastal habitats occur
across their natural range and are able to support strong, biodiverse biological communities
and the functioning of healthy, resilient and adaptable marine ecosystems’.
This MPS provides the framework for preparing Marine Plans for inshore and offshore regions
of the UK and for decision making affecting the marine environment. Marine plans have been
prepared as follow:





Scotland – national marine plan done – regional ones in development
Wales – national marine plan imminent (expected 2017/18)
England – 11 Areas. South and East (inshore & offshore) Area Plans complete, Others due by
2018/19
Northern Ireland – national marine plan imminent (expected 2017/18)

In terms of coastal habitats the Marine Plans published to date have included a number of
relevant policies. For example the South Marine Plan Policy S-BIO-3 states that “Proposals
must take account of the space required for coastal habitats where important in their own right
and/or for ecosystem functioning and provision of goods and services. Proposals must
demonstrate that they will, in order of preference:
a) avoid
b) minimise
c) mitigate for net loss of coastal habitat”.

In terms of habitat creation the Marine Plans are unlikely to be a major driver. However, they
are likely to mean that development proposals that result in losses of coastal habitat will need
to offset those losses. Marine Plans are also relevant to the promotion of opportunities for the
beneficial use of dredged material for habitat restoration and creation (see below) and
opportunities to do this are being mapped as part of the South Area Marine Plan programme
of work.

6.6 Waste Management and Beneficial Reuse of Material
The value of using dredged sediment as a natural resource for activities such as coastal
habitat restoration and creation rather than disposing of it at sea is reflected in policies and
guidelines relating to dredging operations, waste recovery and recycling as summarised in
Table 6.9 below
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Policy or Guideline document
EU Waste Directive

The England and Wales Waste
Regulations
UK Marine Policy Statement
OSPAR guidelines

MMO guidelines

Proposed EU Circular Economy
Strategy
Proposed South Marine Plan Area

Description
Must take appropriate measures to encourage the recovery
of waste by means of recycling, re-use or reclamation or any
other process with a view to extracting secondary raw
materials in order to conserve natural resources.
Must take all measures available as are reasonable to apply
the internationally accepted waste hierarchy, where re-use
and recycling is preferential and disposal is a last resort.
Dredged material should not be accepted for disposal where
appropriate opportunities exist to reuse and recycle.
Sediment is a valuable natural resource and beneficial uses
of dredged material should be pursued to the maximum
extent practical
No waste should be disposed of at sea if there is a safe
alternative. You must make every effort to re-use, recycle, or
use other recovery methods for dealing with waste. Disposal
should only be a last option.
Promoting resource efficiency, waste management, product
policy, markets for secondary raw materials, sustainable
production and consumption.
Policy S-DD-2: Proposals must identify where use of dredge
disposal sites can be minimised by pursuing re-use
opportunities through matching of spoil to suitable sites.

Table 6.9 Waste management policies as they relate to beneficial use of dredged material

Despite the above positive policies encouraging beneficial reuse, less than 1% of the
sediments resulting from navigational dredging operations in the UK each year are estimated
to be used beneficially for coastal habitat restoration projects. The legislation governing the
process stems from EU Directives and the international OSPAR guidelines, the same as in
the Netherlands and Belgium, where beneficial use for coastal recharge is far more common.
One of the reasons cited for the poor position in the UK is that proposers are deterred by the
licensing process, and in many cases proposals have been abandoned because the licensing
requirements were inhibitive. The UK has the policies and guidelines promoting beneficial use,
but the complexity, timeframes and costs involved with obtaining a licence are in many cases
restrictive. This is particularly apparent for small-scale schemes where the licensing costs can
amount to as much as half of the total project costs, and where delays caused by requests for
in-depth pre-application monitoring and modelling result in the dredged material no longer
being available.
Currently, there are numerous pieces of legislation, plans, policies and policy frameworks that
need consideration for each application, often with multiple regulatory authorities being
involved. There is little guidance and clarity available for a potential applicant to establish what
the requirements are before committing to the process and advice from the different authorities
is not always necessarily aligned. In some cases the interpretation and definition of certain
aspects of beneficial use are in themselves unclear and need establishing. For instance, a
proposal to recharge at Holes Bay, Poole Harbour resulted in there being differing opinions
between the consenting authority and their advisory body as to what licencing requirements
were necessary. The very fact that this valuable natural sediment resource is considered to
be a waste product requiring disposal licences under the Marine and Coastal Access Act
(2009) and international law such as the Waste Framework Directive (2008/98/EC) may in
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itself be inhibitive and belatedly was an issue for the RSPB in taking material from Crossrail
to help landform the new coastal habitats at Wallasea Island.
The RSPB has helped to facilitate the formation of a Beneficial Use Working Group, involving
the key regulatory authorities and stakeholders in England, looking into what they can do with
regards to the licensing regime, and more broadly, to encourage more beneficial reuse, as
well as how to ensure beneficial use is made use of at a more strategic level in England.

6.7 Climate Change Policy
The UK Government is required under the 2008 Climate Change Act to publish a UK-wide
Climate Change Risk Assessment (CCRA) every five years. The Act stipulates that the
Government must assess ‘the risks for the United Kingdom from the current and predicted
impacts of climate change’.
The first CCRA was published by the Department for Environment, Food and Rural Affairs
(Defra) in 2012. For this second CCRA published in January 2017, Defra asked the Adaptation
Sub-Committee of the Committee on Climate Change (ASC) to prepare an independent
Evidence Report setting out the latest evidence on the risks and opportunities to the UK from
climate change: https://www.theccc.org.uk/tackling-climate-change/preparing-for-climatechange/uk-climate-change-risk-assessment-2017/
This Evidence Report will feed in to the development of the next UK National Adaptation
Programme, expected in 2018, as well as the national adaptation programmes of the devolved
administrations. In compiling the Evidence Report, the UK Government asked the ASC to
answer the following question:
“Based on the latest understanding of current, and future, climate risks/opportunities,
vulnerability and adaptation, what should the priorities be for the next UK National Adaptation
Programme and adaptation programmes of the devolved administrations?”
Flooding and coastal change risks to communities, businesses and infrastructure was
identified as the number 1 risk for the UK with the 2017 assessment highlighting that more
adaptation action is needed. The assessment reports that the UK coast and associated
species, habitats and land uses are particularly vulnerable to sea level rise, exacerbated by
existing pressures. Ecosystems in the coastal zone together with the functions and services
they provide are inferred by the 2017 assessment to be at high risk. The loss of habitat and
sediment in the coastal zone will have implications for the long-term viability of coastal
defences, which often rely on the natural buffering provided by intertidal habitats to absorb
wave energy.
The Committee on Climate Change’s June 2017 Report to Parliament has a recommendation
for the Environment Agency to review ambition and progress of SMPs and prepare
communities for coastal adaptation that will need to take place between now and the middle
of the century (recommendation 15, page 23). Furthermore, Outcome 1D of England’s
Biodiversity 2020 Strategy aims to restore at least 15% of degraded ecosystems as a
contribution to climate change mitigation and adaption.
Wales has a Climate Change Strategy (Wales CC Strategy) dated 2010 and accompanying
Delivery Plans on Emission Reduction and Adaptation which set out how the government
intends limiting greenhouse gas emissions and adapting to changes in climate. The adaption
delivery plan included actions to review Shoreline Management Plans and to restore habitats
impacted by climate change.
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Scotland’s Climate Change Adaptation Programme (SCCAP) was laid before the Scottish
Parliament in 2014 as a requirement under Section 35 of the Climate Change (Scotland) Act
2009. In it Government aims to address the climate risks as identified in the UK CCRA and
set objectives, policies and proposals for adaptation to the impacts. Whilst the Programme did
very little to put in place new action to adapt Scotland’s coast in a sustainable way future
iterations may do so.
There is also a climate change adaptation programme in Northern Ireland (CC Adaption
Programme) published in 2014 in which flooding is identified as a priority area for action. A
Northern Ireland Adaptation Programme is due to be laid in the NI Assembly in 2019.

6.8 Innovative Finance and Impact Investing
6.8.1 Introduction
There are opportunities to draw in private finance and impact investment to deliver
conservation goals. This is particularly pertinent in light of potential future constraints on public
funding including from the EU and is an area that RSPB has been investigating with the
investor community and government. One area where there is interest is in the use of private
finance to support habitat creation and climate change adaptation on the coast.
6.8.2 The Impact Investment Market
The addressable UK investor market is estimated to be circa ~£5.7TN which is spread across
various investor types (40% is linked to pension funds, 18% to insurance, 22% institutional
and 20% retail and high net worth individuals). More than half of the invested amount is
managed by just 10 companies.
In recent years there has been a growing “market” for what is known as impact
investing....investments that deliver social and environmental outcomes on the ground
alongside financial returns. Impact investors will often seek to link their desired investment
outcomes to the 2015 UN Sustainable Development Goals. For coastal habitat creation the
relevant SDG are:
•

SDG13 Climate Action – adapting our coast to sea level rise and increased storminess,
sequestering carbon in new habitat

•

SDG 14 & 15 Life below Water and Life on Land – offsetting predicted loss of >5000ha of
internationally important coastal habitat

•

SGD12 Responsible consumption and productions – reusing dredged material currently
dumped at sea

Around £15bn on impact investment was committed during 2015 globally. In Europe impact
investment is dominated by Netherlands and Denmark at over £20bn each whereas the UK is
at £3bn indicating that there is significant scope for growth. Conservation investment is
identified as one of seven growth areas for impact investing in the UK.
6.8.3 How it might work for coastal habitat creation?
Resilience Public-Private Partnerships (PPP) / Private Finance Initiatives (PFI)
In this model an impact investor would provide capital upfront to enable habitat creation to
occur at a number of strategic large scale sites around the coast (say 500ha each) and would
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then get their capital repaid, plus an additional return on their capital over say 25 years.
Repayments could come from a variety of sources including from:








Central and local government who could see flood risk management and climate adaptation
policy implemented (with associated benefits) and/or legal habitat creation obligations met
without having to draw down their limited flood risk management capital budget. This could
underwrite the invested capital and provide a small return on investment.
Ports, harbours, dredging companies or schemes such as HS2 looking to beneficially reuse
dredged or excavated material could provide an income stream paying the project to take their
material
Recreational users and visitors to the newly created site may provide an income to the site and
local community. As an example Wallasea Island has 20,000 visitors last year despite having
minimal visitor facilities and being only partially completed.
Carbon credit payments linked to sequestrating ability of the newly created saltmarsh

This model has parallels with well-developed public/private financing models used for schools,
roads and hospitals. It would relieve pressure on the limited capital flood risk management
budget and would make it easier for a range of scheme beneficiaries to contribute by
spreading payment over an extended time period rather than having to find significant capital
up front. Similar models have been proposed by Coastal Partnership East and we understand
are being explored in the Defra Pioneer on the Suffolk Coast.
In a variant of this model the capital is provided by investors seeking natural capital outcomes
(e.g. Natural Capital Financing Facility of the European Investment Bank) with the payments
then met by project beneficiaries as above:
http://www.eib.org/products/blending/ncff/index.htm
Disaster Reduction/Resilience Bonds
In this model investment in habitat creation is linked to reductions in insurance risk. Savings
on insurance products or payouts are utilised to support the costs of coastal habitat creation.
Research work in the US, supported by Lloyds Insurance Tercentenary Fund, has reviewed
and considered the value of coastal habitats such as saltmarsh in reducing flood damages
during a storm event by considering the difference between damages with and without the
habitat (www.lloyds.com/coastalresilience). The work found that coastal wetlands saved more
than US$625million in flood damages from Hurricane Sandy and around 20% of the damages
from annual storms. Similar work in the UK at Cambridge University has considered the
additional height of sea defences that would be needed if habitats were absent (www.fastspace-project.eu).
ClimateWise, a global network of 29 insurance industry organisations convened by the
University of Cambridge Institute for Sustainability Leadership has also been considering the
issue http://www.cisl.cam.ac.uk/publications/publication-pdfs/Investing-for-resilience.pdf. The
recent research commissioned by ClimateWise found that whilst many stakeholders believed
the insurance sector should do more to reduce risk at source (e.g. through supporting coastal
habitat creation) the lack of a direct relationship between increased investment in resilience
infrastructure and increased underwriting profits meant that little tangible action has been seen
to date. Despite this the report does highlight that perhaps the most obvious way of investing
for resilience for insurance companies is by focussing their own investments into areas that
directly enhance climate resilience, such as flood-defence infrastructure projects or bonds that
support such investment.
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The conclusion of all three research programmes is that there is value in investing in
maintaining, enhancing or creating coastal habitat to reduce flood risk before an event rather
than paying to repair damages after an event. However, there is a lack of products (and
motivation) in the insurance sector to translate this risk reduction into action on the ground
and current risk assessment models used in the sector struggle to account for the value of
natural habitat in reducing risk.

6.9 The Defra 25 Year Plan and the Suffolk Marine Pioneer
Defra are developing a 25 Year Plan for the Environment which will set the direction of travel
for environmental policy for the medium term. At the time of writing details are to be confirmed
but it is likely to be a key framing document with regards habitat restoration and creation and
the governments stated ambition to be the first generation to leave the environment in a better
state than when we found it.
Supporting and linked to the 25 year plans are four “Pioneer” projects which are exploring new
models for environmental delivery including financing and the role of natural capital. Two of
these Pioneers cover the marine environment, one in Devon focussed on marine planning and
one in Suffolk. The Suffolk Pioneer is focussed on coastal zone management including the
role of natural capital in informing decision making, delegates from the RSPB sit on the
steering group alongside other relevant stakeholders. A small number of local projects will be
linked to the Pioneer and used as a test bed for the Pioneer.
Current Suffolk Pioneer Linked Projects





Suffolk Saltmarsh Project
Benacre and Kessingland Realignment Project
Suffolk Shingle Engine
Blue Green Growth for Lowestoft

Key Tests







Use of Innovative Finance
Communicating Value
Accounting for Nature
Risks and Opportunities
Integrated Planning and Delivery
Learning Lessons

Whilst the Suffolk Marine Pioneer is at a formative stage while we await publication of the 25
Year Plan it may provide a valuable link between local delivery of coastal habitat in Suffolk
and national policy.
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6.10 Conclusions and Recommendations
The following are the main policy and funding conclusions and recommendations:


The Habitats Regulations have been the main driver behind coastal habitat creation in
the UK. They require developers (e.g. ports, energy or flood management) to create
compensatory habitat for projects and plans that impact on protected coastal habitats
and place obligations on government to address coastal squeeze losses. In
comparison our UK SSSI legislation is not currently driving significant habitat creation
activity on the coast despite specific biodiversity targets to get SSSIs to favourable
status by 2020 in England.
o It is vital that in exiting the EU through Brexit that we do not see any watering
down of the Habitats Regulations. The threat of this to coastal habitats and the
species that use them.
o Whilst current and future coastal squeeze losses to Natura 2000 sites in
England and Wales are being addressed through the National Habitat
Compensation/Creation Programmes there is still a significant shortfall in terms
of what has been lost since 1945. The NHCPs also only address losses to
Natural 2000 sites and where they are linked to FRCM activities and assets.
The extent of coastal habitat loss outside of these categories should be
determined and addressed.
o There is a need for National Habitat Creation Programmes to be developed in
in Scotland and Northern Ireland (analogous to those in England and Wales).
This would help address the habitat loss issues identified in the recent National
Climate Change Assessment.
o There is a need for stronger funded commitments to get our coastal SSSI’s into
favourable status in order to set an appropriate baseline against which all future
losses are measured.



Shoreline Management Plans in England, Wales and Scotland identify where
managed realignment or no-active intervention is the preferred flood management
policy in the short (Epoch 1: to 2025), medium (Epoch 2: 2025 – 2050) and long term
(post 2050). However, the rate of implementation of managed realignment policy in
England is around 5 times slower than proposed for Epoch 1, due in large part to
funding. It has become increasingly difficult for projects to be funded solely based on
their FCRM and coastal sustainability value as described in the SMP. Most schemes
rely on having an additional funding driver, usually relating to the legal requirements of
providing compensatory habitat under the Habitats Regulations.
o If we are to adapt our coast to climate change and manage flood risk in a
sustainable manner we need to increase the rate of implementation of our
SMPs. We need clearer milestones, responsibilities and funding for delivery
and would like to see these issues addressed in any forthcoming reviews or
updates.
o In England, relevant agencies need to start more actively preparing for Epoch
2 which starts in 2025, given the length of time it takes to progress managed
realignment and habitat creation schemes.
o In Northern Ireland, the government needs to develop their first SMPs,
including Habitats Regulations Assessments. In Scotland, the government
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o

needs to ensure that SMP are produced to target critical areas of the coastline
in light of the results from the NCCA project.
In seeking opportunities for coastal habitat creation through managed
realignment or regulatory tidal exchange the stakeholders should focus efforts
on frontages with suitable flood risk management policies.



The Water Framework Directive is an increasingly important driver for coastal habitat
work. Firstly, saltmarsh is a WFD biological element and so there is a legal obligation
to prevent its deterioration in transitional and coastal water bodies and an objective to
improve saltmarsh quality to good ecological status by 2027; based on extent, zonation
and diversity. The majority of water bodies classified for saltmarsh in England are not
at good status and so require efforts to ensure they are good ecological status.
Furthermore, where WFD water bodies have been classified as heavily modified, for
example due to the presence of structures, then managed realignment or habitat
enhancement may be identified as a mitigation measures to get them to good
ecological potential.
o Relevant agencies in Scotland and Northern Ireland need to complete and
publish their WFD saltmarsh classification assessments.
o Where saltmarsh quality is not at good status there will be opportunities for
interested parties to promote or undertake WFD related habitat creation and
enhancement work, including through beneficial reuse of dredged material. The
proposed Water Environment Grant in England should be open to projects to
improve saltmarsh quality and achieve WFD good status.
o There is a general need to get a better understanding of how WFD influences
the management and creation of saline lagoons.



Despite a largely positive Waste Management policy environment very little of the
50million m3 of dredged material generated each year (largely by the port sector) is
reused in the UK for habitat creation (circa 1%). Most is disposed at sea. This issue,
and the need to protect and enhance inshore and coastal habitat, is being picked up
in the emerging Marine Plans being developed around the UK.
o There is a need to explore how the licensing system can better promote reuse
of dredged material for habitat enhancement, particularly for smaller scale local
reuse schemes. In addition, there is a need for clearer guidance on how such
schemes can avoid reused material being regarded as a waste.
o There is a need for promotion of large-scale, long-term strategic sites where
dredged material can be reused for ecological benefit. This may be best
promoted through the development of the Marine Plans.
o There should be the inclusion of policies encouraging coastal habitat creation
in the emerging Marine Plans across the UK and should promote beneficial
reuse as a coastal management tool in the SMPs.



Climate change adaptation is an increasingly important driver for action. The UK
Climate Change Committee has highlighted the failure to adapt to climate change on
the coast and coastal flood risk is a major risk in the 2017 risk assessment.
o There is a need for a new Coastal Adaptation Plan as part of the 2018 UK
Climate Change Adaptation Programme and its Scottish counterpart. The plan
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should set clear milestones, responsibilities and funding for adaptation on the
coast and for implementing SMP policies accordingly.


Impact investment has a potential role on the coast in helping provide capital to support
large scale projects that deliver multiple benefits (ecological, flood management,
climate change adaptation, waste management, carbon sequestration, recreation etc).
o There should be continued engagement by conservation NGOs with the
investment community and government agencies to explore opportunities to
bring in innovative finance for coastal habitat creation.
o There should be continued investigation into natural capital and Blue Carbon
initiative and in particular how they can help development of investable
propositions for habitat creation and maintenance.



The Government 25 Year Plan for the Environment will set the framework for
environmental policy in the medium term. One of the four Pioneer projects linked to
the Plan is in Suffolk and is focussed on coastal habitat issues.
o Key stakeholders including RSPB should stay involved in the Steering Group
of the Suffolk Pioneer as it may provide a useful network and influencing route
linking local delivery and government policy.
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Section 7 Opportunities for Coastal Habitat Creation
This section summarises the process that has been undertaken in order to establish
where the best opportunities are for coastal habitat creation and restoration around the
UK. It highlights priority areas for the RSPB and also draws attention to RSPB reserves
where opportunities may arise as a result of the threat of habitat loss through the
implementation of SMP policies and coastal squeeze.

7.1 Coastal Management Options for Restoring and Creating Coastal
Habitats
Coastal habitats can be created through a range of techniques. The majority of coastal habitat
creation projects to date have involved the use of managed realignment (Figure 7.1), and the
‘Seas of Change’ project looked solely at this methodology.
ABPmer’s OMReg database describes managed realignment as:
‘a technique involving deliberately breaching, or removing, seawalls to allow
tidal waters from adjacent coasts or estuaries onto the land.’

1. New sea wall
constructed

3. Tidal inundation &
new saltmarsh
develops

2. Breaches made in
original sea wall

Figure 7.1 Managed Realignment Progression

However, a similar result can be achieved through an alternative technique called Regulated
Tidal Exchange (RTE) where saline or brackish water is introduced to a site through a
combination of pipes and sluices through an existing sea defence (see Figure 7.2). Therefore
for the purposes of this project we are identifying sites that could provide opportunities using
either technique.
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Figure 7.2. Schematic representation of Regulated Tidal Exchange showing the tidal variation and
natural mudflat and saltmarsh ‘squeezed’ against hard sea defences. The figure shows Regulated Tidal
Exchange allowing mudflats and saltmarsh to develop inside the sea wall and the modelled response of the
marsh water levels. Taken from an Environment Agency and RSPB Report on Regulated Tidal Exchange
(Environment Agency, 2003).

Both managed realignment and RTE can be used to create a range of habitats including
mudflats, saltmarsh, brackish grazing marsh and saline lagoons. The main difference is that
with RTE the primary sea defence will remain in situ, therefore this may be the preferred option
where the existing defence is in good condition and/or the construction of a new line of defence
would be prohibitively expensive. It may also work better where the scheme is designed to
take the top off a flood peak.
Depending upon the height and shape of the land behind the area being inundated, with both
techniques there is usually a need for a new sea defence to be constructed behind the site,
with managed realignment this will be the new primary defence whereas with RTE this will be
a secondary defence. However, on areas where the inundation area goes to rising ground a
major new defence may not be required.
The ‘Seas of Change’ project did not consider ‘Beneficial Use’ as an option for creating or
restoring coastal habitats. ‘Beneficial Use’ refers to the use of dredged sediments as a
productive material as opposed to being disposed as a waste product. Clean dredged
sediments are an excellent source of material to create or restore a wide variety of coastal
habitats as shown in Table 7.1 below.

Type of
Type of Habitat
Sediment Restoration or Creation

Type of coastal
habitats able to
be created /
restored

Example

Silts and
muds

Saltmarsh, mudflat

Lymington Harbour,
Hampshire (Figure 7.2)

Saltmarsh

Allfleet’s Marsh, Essex
(Figure 7.3)
Marker Wadden Project,
The Netherlands (Figure
7.4)
Delfland Sand Motor,
The Netherlands

Silts and
muds
Silts, muds,
sands and
shingle
Sands and
shingle
Sands and
shingle

Recharge and stabilise eroding
saltmarsh and mudflats. Both in front
of or behind sea defences
Raise the elevation of the land level to
speed up saltmarsh evolution
Create new offshore islands within
bunded areas to provide disturbanceand predator-free habitat
Create offshore bunds which act as
wave breaks or provide sediment for
natural accretion of the shoreline
Recharge and raise beaches, spits
and islands to provide habitat that is
not overtopped at high tide

Saltmarsh, saline
lagoons, shingle
beaches, reedbed
Sand dunes, shingle
beaches
Sand dunes, shingle
beaches

Hightown Sand Dunes,
Merseyside. Blackwater
Estuary, Essex (Figure
7.5)

Table 7.1. The types of habitat restoration works possible through beneficial use
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Figure 7.2 A sequence of photos at Boiler Marsh in Lymington Harbour, taken over the course of 4 years,
clearly showing the degraded state of the marsh prior to sediment recharge and the subsequent
regeneration of saltmarsh plants as a result of the stabilisation. © ABPmer.
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Figure 7.3. Images showing the deposition of dredged sediment at Allfleets Marsh (left) and the
subsequent development of saltmarsh (right). © ABPmer.

Figure 7.4. A computer generated simulation of some of the islands under construction at Marker
Wadden, the Netherlands. © Marten van Dij l/ Natuurmonumenten.
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Figure 7.5. Common terns flying over their nesting area, a shingle bank created using otherwise
unwanted coarse dredging materials, in the Blackwater Estuary, Essex. © Malcolm Ausden.

Beneficial use can be used in isolation, or combined with other techniques like managed
realignment and RTE to create a mosaic of habitats. It can be used to create habitats behind
existing sea defences, or in advance of them where they can support coastal management
policies of holding the line, where they may offer a more cost effective and sustainable solution
to improving or maintaining hard defences, or no active intervention. In most cases beneficial
use does not require the acquisition of land and will not change currently defended land into
intertidal habitat, so potentially has fewer conflicts with alternative land uses, although impacts
on the receiving land must be considered.

7.2 Opportunity Mapping Methodology
For the purposes of this project, we did not have the resources, nor think it was necessary, to
undertake a new opportunity mapping analysis completely from scratch. Rather we looked to
build on what RSPB had done between 1998 and 2002 through the ‘Seas of Change’ project.
The methodology to identify potential opportunities for managed realignment in the ‘Seas of
Change’ project is still believed to be sound and the physical situation on the ground will not
have changed markedly.
We were also aware that there are numerous projects that have been completed or are
underway around the UK looking at opportunities for intertidal habitat creation on a local scale,
so we do not want to repeat work already done. Furthermore, the aim of this project isn’t to
produce an exhaustive list of every single opportunity for habitat creation around the UK, but
rather identify the best opportunities that may become priorities for further investigation. The
approach therefore was to update the ‘Seas of Change’ opportunity mapping, through
consultation with relevant stakeholders; to get it transferred to GIS and then to add more
recent relevant information such as that listed below:
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Updated shoreline management plan (SMP) preferred policies – including looking
forwards to Epochs 2 and 3 – to identify where managed realignment is the preferred
policy. NB This would not necessarily rule out RTE or beneficial use



Identifying areas where Water Framework Directive (WFD) saltmarsh condition
assessments show a need for improvement and where any recommended mitigation
measures support habitat restoration works



Identifying areas where SSSIs are in unfavourable condition because of coastal
squeeze and/or inappropriate coastal management



Identifying areas where SACs and SPAs have been identified as being at risk of coastal
habitat loss through coastal squeeze, inappropriate coastal management and/or
climate change factors. Identifying the mitigation measures proposed through the
IPENS project which support habitat restoration works.



Identifying where dredging operations are occurring to match them to areas where
sediment is thought to be required



Eliminating areas where the constraints to converting defended land into intertidal
habitat would be too great, for example in areas of significant infrastructure, using the
National Trusts Future Coast dataset. NB. This would not rule out beneficial use
landward of existing sea defences.



Identifying any areas that have been selected as priority sites by the Environment
Agency and Natural Resources Wales as part of the National Habitat
Compensation/Creation Programme, where known.

In the ‘Seas of Change’ project, sites that would inundate areas of SSSI or SPA habitat,
designated for features other than intertidal, were ranked as low priority. The Natural England
Coastal Theme Plan and the ‘Living with the Sea’ LIFE Project (undertaken by English Nature,
Environment Agency, Defra and the National Environment Research Council) both recognise
that some freshwater wetlands at the coast which depend on artificial flood defences to
prevent tidal inundation may not, in the longer-term, be sustainable to maintain in their current
location in the face of climate change and coastal evolution. Trying to maintain these may lead
to increased losses of intertidal habitats as a result of coastal squeeze. The recommendations
are therefore to restore coastal form and function and not to preserve isolated, artificially
maintained habitats. It is acknowledged that a strategic plan is required that both allows for
the relocation of freshwater wetlands to more sustainable locations and the restoration of
intertidal and brackish transitions.
While it is widely accepted that non-designated sites are more preferable to designated ones,
we acknowledge that in many cases it is uneconomical to protect designated freshwater
habitats in-situ and coastal adaptation and sustainability is the priority, in which case any
impacted designated freshwater habitats will have to be compensated for elsewhere. On this
basis, for the purposes of this project, we are not discounting any sites based on their wildlife
designations.
The GIS has been used to update our assessment of the potential area of opportunity
nationally and in each region and to support discussions with RSPB national and regional
colleagues to identify a priority set of opportunities. Detailed mapping of opportunities is
confidential however the section below provides an overview of the assessment.
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7.3 Overview of Results
Nationally this project has identified the potential for approximately 34,250 ha of intertidal
habitat to be created through the process of managed realignment or regulated tidal exchange.
This figure is not dissimilar to that identified in the ‘Seas of Change’ project at 33,169 ha. It
should be noted that this can only be considered an approximate value as the potential area,
in particular for any new sites, has only been estimated using logical geographical boundaries.
This area also does not include any potential areas that could be created or restored through
the process of beneficial use as the area of effect is far less predictable.
Of this total area of potential, we have identified a shortlist of 52 potential projects,
contributing 13,450 ha that we consider to be priority sites for further investigation based on:






The connection to conservation interests and priorities
The potential for collaboration, both with partners and with a network of sites
The scale of the project and ability to deliver on large-scale ecosystem benefits
The potential for innovation, precedent and demonstration delivery
The potential for external funding sources

The total amount of potential habitat identified is summarised by region in Table 7.2 below
with the location of the opportunities and priority opportunities shown in Figure 7.6.
Area identified by ‘Seas
of Change’

Total area identified by
Sustainable Shores

East Anglia

13,890

11,500

South East England

6,843

7,000

North East England

3,170

3,000

North West England

2,281

2,000

South West England

1,773

3,000

Wales

1,970

2,500

Scotland

3,242

4,500

N/A

750

33,169

34,250

Region

Northern Ireland
Total

Table 7.2. Summary of potential area of habitat creation around the UK comparing the results from the ‘Seas of
Change’ Project with today’s assessment. Numbers from Sustainable Shores have been rounded.

When comparing with the amount of projected intertidal habitat loss for each region we can
see that there is potential to compensate for all projected losses regionally at least up until the
end of Epoch 2, even when only looking at the potential Priority Opportunities that have been
identified (see Table 7.3). This is particularly true when taking into consideration that Epoch 1
losses have already been accounted for in most regions by projects being developed through
the NHCP. However it must be remembered that loss projections for the North West, East
Anglia and the North East not been completed beyond Epoch 1 yet so there is still some
uncertainty about habitat balances looking beyond 2025.
While we haven’t undertaken an in depth opportunity mapping process to identify potential
sites for beneficial use, just through the consultation process we have identified 14 potential
beneficial use schemes nationally.
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Figure 7.6. Potential opportunities for coastal habitat creation around the UK, priority opportunities
shown in green.

Area of
potential
habitat

Area of
Priority
Opportunities

Projected
Loss of
Intertidal by
~2020

Projected
Cumulative
Loss of
Intertidal by
~2050

East Anglia

11,500

3,200

21

>21*

South East England

7,000

3,700

202

492

North East England

3,000

1,700

274

>433*

North West England

2,000

600

162

>162*

South West England

3,000

1,700

362

766

Wales

2,500

900

105**

578**

Scotland

4,500

900

N/A

267***

750

750

N/A

28****

34,250

13,450

1,126

>2,747

Region

Northern Ireland
TOTAL

Table 7.3. Comparing Cumulative Projected Losses with Potential Area for Habitat Creation
*There are currently no assessments for Epoch 2 for East Anglian, the North West and the North East outside of
the Humber Estuary.
**Excludes losses in the Severn Estuary which are included under South West England.
***Losses to SPA designated area-habitat type not specified.
****Losses to saltmarsh based on extrapolation of recent loss rates.
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Section 8 Conclusions and Recommendations
The following are the main conclusions and recommendations:
 The coastal habitats around the UK are of international conservation importance. Over 30%
of European estuarine area and saltmarsh area is within the UK and reflecting this more
than 80% of the existing saltmarsh in the UK is protected by national and international
conservation designations. Other coastal habitats, such as intertidal mud and sand flats,
sand dunes, vegetated shingle and saline lagoons are of outstanding ecological importance
and consequently are also protected by national and international conservation
designations, as well as being identified as priority habitats under the England Biodiversity
2020 Strategy.
 There are 71 bird species included on the Birds of Conservation Concern 4 (Eaton et al
2015) Red and Amber lists that make significant use of coastal habitats for at least part of
their life-cycle. These 71 species represent 27% of the birds in the Red List and 55% of the
birds in the Amber List, indicating the importance coastal habitats play in the conservation
of birds.
 The UK’s coastal habitats provide more than £48 billion of ecosystem services such as
tourism and recreation, fisheries, water quality improvement, carbon sequestration and
flood risk mitigation (UKNEA, 2011). They provide a natural buffer significantly reducing
wave energy and the height of surge waves. These flood risk management benefits alone
are calculated to be worth more than £4.5 billion (Beaumont, 2014).
 Despite this we have lost more than 15% of our intertidal habitat (>8,000ha of saltmarsh
and even more mudflat) since 1945 (ONS, 2016) together with 46% of our shingle and 18%
of our sand dune habitat area.

Sand Dunes
Saltmarsh
Shingle
Machair

Amount of
habitat present
in 1945

Amount of
habitat present
in 2010

86,905
54,836
10,875
20,171

70,853
46,631
5,852
19,698

Amount of
habitat lost
between 1945
and 2010
16,052
8,205
5,023
473

Percentage
Loss

18%
15%
46%
2%

 Whilst the EU Nature Directives have been instrumental in reducing the rate of further
losses arising from development projects the coastal habitat that remains is in an
unfavourable condition, with all SAC Annex 1 coastal habitat types assessed as being in
bad or inadequate condition in terms of structure and function, and most of the UK
saltmarsh assessed so far failing to meet the Water Framework Directive requirement of
Good Ecological Status.
 Looking forward, the latest projections, brought together for the first time by this project,
indicate that we will continue to lose at least a further 65ha of protected habitat per year
across the UK (2747ha-1126ha / 25 years) due to climate change, sea level rise and coastal
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squeeze, unless action on the ground is taken (see table). These losses will impact many
of our most important sites for overwintering birds such as the Thames Estuary and the
Severn Estuary.

England
Wales
Scotland
Northern Ireland
Total

Projected Cumulative Loss of Habitat (ha)
By ~2025
By ~2050
By ~2100
1021
>1874
>3922
105
578
1571
N/A
267
487
N/A
28
N/A
1126
>2747
>5980

For England and Wales this represents losses in intertidal habitat within Natura 2000 sites as a result of coastal
squeeze. For Scotland this represents erosion (natural and/or coastal squeeze related) to SPA sites, using the
current erosion rate scenario, habitat type is not defined and figures do not take into consideration any accretion
occurring elsewhere within the SPA which may offset this loss. In Northern Ireland this represents the projected
loss of saltmarsh by 2060 using a simple extrapolation of recent loss rates.
To avoid double counting, losses for the Severn Estuary have been included in the England total but removed
from the Welsh total, losses in the Dee Estuary are included in the Welsh but not the England totals. There
should not be any double -counting between the English and Scottish accounts. England loss predictions do not
include losses after 2025 in the North West, East Anglia and the North East or losses after 2050 on the Humber.

 Unfortunately, different methodologies are used in assessing future loss and there are
inconsistencies with respect to the coverage of data, with some areas such as Northern
Ireland seemingly having no data. This makes it difficult to make comparisons, both
geographically and temporally, and to understand what is needed in total to meet our legal
obligations and policy objectives.
o It is recommended that across the UK we move to a common approach to measuring
coastal habitat extent and to accounting for change. This should be a recommendation
fed into the Climate Change Adaptation Programme 2018 and adaptation programmes
in the other UK countries.
 The assessments of future loss in England and the determination of a habitat balance
account undertaken by the Environment Agency as part of their National Habitat
Compensation Programme (NHCP) have been comprehensive, done on a regional basis
and have been reviewed and updated by Environment Agency and Natural England in
2018. They do, however, focus solely to coastal squeeze related losses of Natura 2000
sites as they relate to FCRM assets and activity. They do not fully reflect historic losses
(e.g. the significant losses going back to 1945); habitat condition and functionality or the
loss of habitat outside of Natural 2000 designated areas. They also do not consider losses
of Natura 2000 protected habitat due to sea level rise where it is occurring against naturally
rising shorelines without FCRM assets present. This could potentially mean that a
significant area is being lost that is not being replaced despite the legal obligations on
government.
o There needs to be an assessment of what coastal habitat is being lost to coastal
squeeze that is not currently being captured through the National Habitat Creation
Programme and if significant, additional action will be required to meet our legal
obligations and policy objectives.
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o

There needs to be more thorough assessment of other coastal habitats being lost or
losing functionality such as shingle and sand dunes with actions incorporated into the
National Habitat Compensation Programme where required.

 The Environment Agency’s 2018 assessment indicates that nationally there is almost
sufficient habitat creation projects completed or currently underway through the NHCP with
a high level of confidence in delivery (circa 903ha) to compensate for the 1021ha predicted
to be lost to coastal squeeze by 2025. Furthermore there is an additional 414ha in the
pipeline with a moderate confidence of delivery although it should be noted that some of
this habitat may not be functioning ecologically until after 2025. However there are shortfalls
regionally that will need to be addressed, for example on the Thames and Severn. In
addition there are significant losses predicted after 2025 despite the current figures not
including any predictions for losses in the North West, East Anglia or the North East.
Increasingly the Environment Agency are looking to deliver their habitat creation needs not
as standalone projects but as part of schemes that are delivering other benefits particularly
flood risk management.
o There needs to be renewed effort to progress some new projects to ensure the needs
of Epoch 2 are met given the timeline of project delivery and the need to ensure site
functionality before loss occurs.
o The uncertainty and lack of confidence of some projections, for example post 2025
losses in the North West, East Anglia and the North East, should be addressed through
monitoring and modelling and a precautionary approach taken to ensure there is
sufficient habitat creation in place in good time.
 The assessment of future loss in Wales have been undertaken by Natural Resources Wales
as part of their National Habitat Creation Programme (NHCP) and were last published in
2015. However, like in England they focus solely to coastal squeeze related losses of
Natura 2000 sites as they relate to FCRM assets and activity. They do not fully reflect
historic losses (e.g. the significant losses going back to 1945); habitat condition and
functionality or the loss of habitat outside of Natural 2000 designated areas. They also do
not consider losses of Natura 2000 protected habitat due to sea level rise where it is
occurring against naturally rising shorelines without FCRM assets present. This could
potentially mean that a significant area is being lost that is not being replaced despite the
legal obligations on government.
o There needs to be an assessment of what coastal habitat is being lost to coastal
squeeze that is not currently being captured through the National Habitat Creation
Programme and if significant, additional action will be required to meet our legal
obligations and policy objectives.
o Currently the Wales National Habitat Creation Programme only looks at intertidal
habitat losses. There should be an assessment of whether other habitat types, such
as shingle and sand dunes, are also being lost, with actions incorporated into the
National Habitat Creation Programme where required.
 In Wales there has been very little coastal habitat creation to date; 43.1ha in total, of which
only around 15ha is considered to be compensation for coastal squeeze. There is therefore
a significant shortfall with respect to addressing losses in both the short (before 2025) and
medium term (2025-2050). However, Natural Resources Wales advise that there is
approximately 300ha of habitat creation in the pipeline that could contribute to projected
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losses across all epochs. We currently do not have information on the locations and timings
of these projects so cannot comment on how they will contribute.
o Natural Resources Wales need to speed up delivery on the ground to ensure that
losses are compensated for before further deterioration of the N2K network is
experienced.
 Within the Severn Estuary, which has significant losses predicted, all the habitat creation
has been completed on the English side of the border, however while the Welsh
Government have not officially contributed to any of these schemes, it is generally
considered that the Severn Estuary is one system and that the habitat creation completed
in England contributes to the Severn Estuary requirements as a whole. It is also important
to note that both the Environment Agency and Natural Resources Wales have reported on
projected losses within the Severn Estuary as a whole, but the values are distinctly different,
with Natural Resources Wales’ being significantly higher. It is not clear where this difference
has arisen from, however the Environment Agency advises that they have used revised
figures borne out of the draft Severn Estuary Flood Risk Management Strategy, which
supersedes the previous estimates taken from the SMP.
o There needs to be clarification of the extent of future losses on the Severn Estuary and
Natural Resources Wales and Environment Agency should work together on
opportunities for habitat creation in the estuary.
 In Scotland, the results from the National Climate Change Assessment (NCCA) project
released in 2017 indicate the amount of designated habitat (SSSI as well as Natura 2000
sites) projected to be lost to coastal erosion. Currently the published assessments do not
detail which habitat types are potentially impacted or look at loss of condition although a
figure of 267ha of SPA habitat is calculated as being impacted by erosion by 2050. The
recommendations from the project include better strategic planning through targeted SMPs,
Scotland’s Climate Change Adaptation Programme and a Scottish National Habitat
Creation Programme to deal with the potential losses.
 To date there have been no government-led projects delivered specifically to compensate
for coastal squeeze in Scotland. There has been 72.5ha of intertidal habitat created in
Scotland resulting from other drivers, but at this point it is not clear whether any of these
will be considered to contribute to compensatory requirements in the future.
o There needs to be further investigation into the potential loss of protected habitat in
Scotland, and actions identified to mitigation against historic losses resulting reduced
condition and functionality, as well as projected coastal squeeze losses. This could be
delivered through the development of a National Habitat Creation Programme as
recommended by the NCCA report.
 To date there have been no similar assessments published in Northern Ireland so currently
we are limited to using the ONS 2016 scoping report to estimate potential losses in Northern
Ireland, which project only 28ha of saltmarsh loss by 2060 using a simple extrapolation of
recent loss rates. However, we are aware that a number of important tern nesting sites
within Northern Ireland are deteriorating as a result of rising sea levels and erosion. We
haven’t been able to identify any intertidal habitat creation schemes delivered in Northern
Ireland to date.
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o

There needs to be further investigation into the potential loss of protected habitat in
Northern Ireland, and actions identified to mitigation against historic losses resulting
reduced condition and functionality, as well as projected coastal squeeze losses. This
could be delivered through the development of a National Habitat Creation
Programme.



The Habitats Regulations have been the main driver behind coastal habitat creation in the
UK and have been crucial both in reducing losses due to land claim and coastal
development and through placing obligations on government to address coastal squeeze
losses to maintain the Natura 2000 site network (see above). In comparison, our UK SSSI
legislation is not currently driving significant habitat creation activity on the coast despite
specific biodiversity targets to get SSSIs to favourable status by 2020.
o It is vital that in exiting the EU through Brexit that we do not see any watering down of
the Habitats Regulations. The threat of this to coastal habitats and the species that use
them.
o There is a need for stronger funded commitments to get our coastal SSSI’s into
favourable status in order to set an appropriate baseline against which all future losses
are measured.



Shoreline Management Plans in England, Wales and Scotland identify where managed
realignment or no-active intervention is the preferred flood management policy in the short
(Epoch 1: to 2025), medium (Epoch 2: 2025 – 2050) and long term (post 2050). However,
the rate of implementation of managed realignment policy in England is around 5 times
slower than proposed for Epoch 1, due in large part to funding. It has become increasingly
difficult for projects to be funded solely based on their FCRM and coastal sustainability
value as described in the SMP. Most schemes rely on having an additional funding driver,
usually relating to the legal requirements of providing compensatory habitat under the
Habitats Regulations.
o If we are to adapt our coast to climate change and manage flood risk in a sustainable
manner we need to increase the rate of implementation of our SMPs. We need clearer
milestones, responsibilities and funding for delivery and would like to see these issues
addressed in any forthcoming reviews or updates.
o In England, relevant agencies need to start more actively preparing for Epoch 2 which
starts in 2025, given the length of time it takes to progress managed realignment and
habitat creation schemes.
o In Northern Ireland, the government needs to develop their first SMPs, including
Habitats Regulations Assessments. In Scotland, the government needs to ensure that
SMP are produced to target critical areas of the coastline in light of the results from the
NCCA project.
o In seeking opportunities for coastal habitat creation through managed realignment or
regulatory tidal exchange the stakeholders should focus efforts on frontages with
suitable flood risk management policies.

 The Water Framework Directive is an increasingly important driver for coastal habitat work.
Firstly, saltmarsh is a WFD biological element and so there is a legal obligation to prevent
its deterioration in transitional and coastal water bodies and an objective to improve
saltmarsh quality to good ecological status by 2027. Secondly, where WFD water bodies
have been classified as heavily modified for example due to the presence of flood defence
structures then managed realignment or habitat enhancement may be identified as a
mitigation measure to get them to good ecological potential.
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o
o

o

Relevant agencies in Scotland and Northern Ireland need to complete and publish their
WFD saltmarsh classification assessments.
Where saltmarsh quality is not at good status there will be opportunities for interested
parties to promote or undertake WFD related habitat creation and enhancement work,
including through beneficial reuse of dredged material and by accessing new WFD
linked funding such as the proposed Water Environment Grant in England.
There is a general need to get a better handle on how WFD works for saline lagoons.

 Despite a largely positive Waste Management policy environment very little of the 50million
m3 of dredged material generated each year (largely by the port sector) is reused in the UK
for habitat creation (circa 1%). Most is disposed at sea. This issue, and the need to protect
and enhance inshore and coastal habitat, is being picked up in the emerging Marine Plans
being developed around the UK.
o There is a need to explore how the licensing system can better promote reuse of
dredged material for habitat enhancement, particularly for smaller scale local reuse
schemes. In addition, there is a need for clearer guidance on how such schemes can
avoid reused material being regarded as a waste.
o There is a need for promotion of large-scale, long-term strategic sites where dredged
material can be reused for ecological benefit. This may be best promoted through the
development of the Marine Plans.
o There should be the inclusion of policies encouraging coastal habitat creation in the
emerging Marine Plans across the UK and should promote beneficial reuse as a
coastal management tool in the SMPs.
 Climate change adaptation is an increasingly important driver for action. The National
Climate Change Committee has highlighted the failure to adapt to climate change on the
coast and coastal flood risk is a major risk in the 2017 risk assessment.
o There is a need for a new Coastal Adaptation Plan as part of the 2018 UK Climate
Change Adaptation Programme and its Scottish counterpart. The plan should set clear
milestones, responsibilities and funding for adaptation on the coast and for
implementing SMP policies accordingly.
 Impact investing and innovative finance has a potential role on the coast in helping provide
capital to support large scale projects that deliver multiple benefits (ecological, flood
management, climate change adaptation, waste management, carbon sequestration,
recreation etc).
o There should be continued engagement between conservation NGOs and the
investment community and government agencies to explore opportunities to bring in
innovative finance for coastal habitat creation.
o There should be continued investigation into natural capital and Blue Carbon initiative
and in particular how they can help development of investable propositions for habitat
creation and maintenance.
 The Government 25 Year Plan for the Environment will set the framework for environmental
policy in the medium term. One of the four Pioneer projects linked to the Plan is in Suffolk
and is focussed on coastal habitat issues, natural capital and innovative financing for green
infrastructure.
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o

Key stakeholders should stay involved in the Steering Group of the Suffolk Pioneer
as it provides a useful network and influencing route linking local delivery and
government policy.

 Through more than 70 managed realignment and regulated tidal exchange schemes
undertaken in the last 25 years (ABPmer, 2016) we have built up experience in the UK of
how to undertake habitat creation on the coast, particularly intertidal habitat. As our
experience has increased so projects have become larger with schemes such as
Medmerry, Steart and Wallasea Wild Coast providing landscape scale benefits for wildlife
and people.
 This project has identified where we think the best opportunities for further coastal habitat
creation are around the UK. It has updated the RSPB’s ‘Seas of Change’ opportunity
mapping from 1998-2002 transferring it to a GIS platform and adding new information on
constraints and drivers. Shortlists of the best opportunities in each region have been
prepared, informed by factors that drive UK conservation priorities, and advice from other
organisations. It is evident that there remain sufficient good opportunities around our coast
to more than offset what might be lost over the next century.
o A pipeline of potential projects needs to be developed and investigated that cover all
relevant parts of the UK to help bring coastal habitats into favourable condition at the
same time as preparing for future changes and allowing habitats and species to adapt
to those changes.
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Managed Realignment Schemes
Primary Drivers

Site

Location

Region

Grid Ref

Size
(hectares)

Abbotts Hall

Blackwater

Essex

TL973141

84

Alkborough Flats
Allfleet's Marsh (Wallasea Island)
Alnmouth 1
Alnmouth 2
Annery Kiln
Barking Creek (A13)
Barking Creek (Barking Barrier)
Bleadon Levels
Brancaster West Marsh
Brandy Hole
Castles Dike
Chowder Ness

Humber
Crouch
Aln
Aln
Torridge
Barking Creek, Thames
Barking Creek, Thames
Axe
North Norfolk
Crouch
Coquet
Humber

N. Lincolnshire
Essex
Northumberland
Northumberland
Devon
Greater London
Greater London
N. Somerset
Norfolk
Essex
Northumberland
N. Lincolnshire

SE878222
TQ816794
NU242107
NU246113
SS460231
TQ444831
TQ456818
ST313572
TF769449
TQ830955
NU253060
TA003227

370
133
8
20
3.8
0.039
0.0968
13
7.5
12
8
15

Cobnor Point
Cone Pill
Cwm Ivy
Devereaux Farm (Phase 1)
Fingringhoe Wick

Chichester Harbour
Severn
Loughor
Hamford Water
Colne Estuary

Sussex
Gloucestershire
Swansea
Essex
Essex

SU792021
ST611997
SS440940
TM236227
TM049195

6.5
50
39
15
22

Freiston
Greatham

The Wash
Tees

Lincolnshire
Hartlepool

TF396426
NZ506258

66
40

Norfolk
Suffolk

TG465050
TM422479

0.5
8.1

Halvergate (Five Mile Reach and Seven
Mile House)
Yare
Havergate Island
Ore

Year

Organisations
(lead/landowner
underlined)

2002 EWT/EA/NE
EA, NE, ABP,
Lincolnshire
2006 County Council
2006 Defra
2006
2008
2000
2006 EA
2006 EA
2001 Wessex Water
2002 EA?
2002 EA
2011
2006 ABP
ABP, Land &
Water Services
2013 Ltd
2001
2014
2010 EA
2015 EWT / EA
RSPB, EA, HM
2002 Prison Service
2013
Broadland
Environmental
2005 Services Ltd
2000 RSPB

RSPB, EA
Hesketh Out Marsh
Kennet Pans
Lantern Marsh (North)
Man Sands
Medmerry
Millennium Terraces
Montrose Basin
Nigg Bay (Meddat Marsh)

Ribble Estuary
Firth of Forth
Ore
South Devon
Sussex Coast
Thames
Montrose Basin
Cromarty Firth

Lancashire
Fife
Suffolk
Devon
Sussex
Greater London
Angus
Highlands

SD432262
NS918885
TM459536
SX923534
SZ833946
TQ394801
NO671577
NH791739

180
8.2
29
3
302
0.5
0.3
25

2008
2007
1999
2004 National Trust
2013 RSPB / EA
1998
2007
2003

Northey Island
Orplands
Paull Holme Strays

Blackwater
Blackwater
Humber

Essex
Essex
East Yorkshire

TL884062
TL982064
TA178250

0.8
38
80

1991
1995
2003

Pawlett Hams
Pillmouth (Phases 1 & 2)

Parrett
Torridge

Somerset
Devon

ST267435
SS471241

4.8
12.9

1994
2001

Salt Fleet Flats
Stanford Wharf
Steart Marsh
The Saltings

Thames
Thames
Parrett
Rother

Kent
Essex
Somerset
Sussex

TQ767791
TQ699810
ST281455
TQ935193

65
27
262
1

Thorness Bay
Thornham Point

The Solent
Chichester Harbour

Isle of Wight
West Sussex

SZ459934
SU765042

7
6.9

Titchwell Marsh
Tollesbury
Trimley Marsh
Tutshill
Wallasea Island Wild Coast (Phase 1 Jubilee Marsh)
Washington
Watertown Farm
Welwick
Ynys-hir

Norfolk Coast
Blackwater
Orwell
Congresbury Yeo

Norfolk
Essex
Suffolk
North Somerset

TF753444
TL968111
TM255361
ST376662

11
21
16.5
2

Roach Estuary
Wear
Yeo
Humber
Dyfi

Essex
Tyne & Wear
Devon
East Yorkshire
Ceredigion

TQ978932
NZ333560
SS459240
TA330184
SN685968

165
1.2
1.5
54
4.1

RSPB / SEPA

Funding

EWT, WWF, HLF

Improve flood
protection

Reduce flood
protection
costs

70.505

Y

Y

29,754
91,821
1,169
1,169
1,992

Y
Y

Cost per hectare

925,130

Habitat
Creation:
Noncompensation/
compensation
mitigation
habitat creation Naturalise the
requirements
(e.g. restore SSSI
shoreline
(e.g.
condition,
development,
historic losses)
coastal
squeeze)

Y

Y
Y

Y

Demonstration
Project

Flood Storage
Provision

Y

Y
Y

Y
Y
Y
Y
Y

Y
Y

Y
Y
Y

Y

Y
114,150
10,702

Y

Y
Y
Y?

27,903

Y

Y
Y
19,320

Y
Y

28,538

13,907
EA, Lancaster
City Council,
Lancaster Rural
Recovery Action
Plan, Biffaward,
NE

NT, EN (NE),
NRA (EA)
NRA (EA)
EA
EN (NE), NRA
(EA)

DP World / RSPB
2016 / EA
Part funded by EA
2010
2014 EA, ABP
2014
Environmental
NE, EA, Gift to
Stewardship
Nature
2004
Scheme, Lottery
1997
EU LIFE+,
WREN, SITA
RSPB
Trust, Crown
2011
Estate
1995 EA
2000 HHA
2011
RSPB / EA /
2015 Crossrail
2012
2000
2006 EA
2010 NRW, RSPB

Y
Y
Y
Y

5,537
51,713
5,334
115,360

Y
Y

Y
Y
Y
Y
Y

Y

Y
Y
Y

Y
Y
Y
Y

Y

Y

Y

Y

Y

14,364
11,492

Y

Y
Y

Y

Y

Y

Y
Y

Y
Y

Y
Y

44,681

Y
Y

Y

1,281

24,128
122,884

Y

Y

Y
786
8,997
64,089

HLF, SEPA, SNH,
Private donation

Y
Y

Y
Y

Y
Y
Y
Y

Y

Y
Y
Y
Y

Y

Y
Y

Y

Y

Y

Y
Y

Y

Y

Y

Y
Y
Y

2,003
27,903

Y

Y
Y
Y

Y

Y

Y

Y
Y

Y
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Regulated Tidal Exchange Schemes
Primary Drivers

Site

Location

Region

Grid Ref

Size
(hectares)

Black Devon Wetlands

Forth/Black Devon

Clackmannanshire

TA407001

28

Black Hole Marsh
Bowers Marsh
Chalkdock Marsh

Axe
East Haven Creek
Chichester Harbour

Devon
Essex
West Sussex

SY253916
TQ748866
SU792014

6
10
3.3

Year

Organisations
(lead/landowner
underlined)

Funding

Cost per Hectare

Improve
flood
protection

Habitat
Creation:
Noncompensation
Reduce
compensation
/mitigation
flood
habitat
Demonstration
requirements
protection
creation (e.g.
Project
(e.g.
costs
restore SSSI
development,
condition)
coastal
squeeze)

Clackmannanshire
2000 Heritage Trust
East Devon District
2009 Council, EA
2012
2000

Y

EA FCERM, NE HLS,
Cornwall Council, Gaia
Trust, Cornwall Wildlife
Trust, Western Power

Clapper Marshes
Glasson
Goosemoor
Goswick Farm
Horsey Island
Lepe
Lymington Estuary
Otterhampton Marsh
Pool Marsh (Wallasea Island Wild
Coast Project)
Ryan's Field
Rye Harbour Farm
Saltram
Seal Sands
Skinflats
South Efford Marsh

Camel
Conder
Clyst
South Low River
Hamford Water
Dark Water
Lymington
Parrett

Cornwall
Lancashire
Devon
Northumberland
Essex
Hampshire
Hampshire
Somerset

SX002715
SD457557
SX974879
NU075434
TM223245
SZ452986
SZ325963
ST258433

10
6.4
6.3
4.5
1.2
4
21
84

2011
2005
2004
2010
1995
2006
2009
2014

EA

Y

EA
EA
EA, WWT

Y
Y

Y
Y
Y

Roach
Hayle
Rother
Plym
Tees
Firth of Forth
Avon

Essex
Cornwall
Sussex
Devon
Durham
Falkirk
Devon

TQ958940
SW549363
TQ943187
SX518559
NZ517253
NS921861
SX684466

29
6.2
17
4.2
9
11
17

2016
1995
2011
1995
1993
2009
2011

RSPB
RSPB
EA

Y

Y

Y

Y

Treraven Meadows
Vange Marsh
Walborough
Warkworth
West Wittering

Camel
Thames
Axe
Coquet
Chichester Harbour

Cornwall
Essex
North Somerset
Northumberland
Sussex

SW997718
TQ730870
ST315582
NU252057
SZ774983

14
1
4.5
0.4
6

2007 Gaia Trust, EA
2006 RSPB
2004
2009
2013 EA

Flood
Storage
Provision

Y

Y
Y
Y

Y

Y

Y

Y
RSPB

11,428

Y

EA

Y
Y
Y
Y
Y
Y

Y

Y
Y

Y

Y
Y
RSPB
EA

Y
EA FCERM
EA FCERM, NE HLS,
Cornwall Council, Gaia
Trust, Cornwall Wildlife
Trust, Western Power

Y

Y
Y
Y

Y

Y
Y

Y
Y
Y
Y
Y

Y

Y
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Beneficial Use Schemes
Primary Drivers
Site

Location

Region

Grid Ref

Allfleet's Marsh (Wallasea Island)
Bedlam's Bottom
Boiler Marsh Lymington

Crouch Estuary
Medway Estuary
Lymington Estuary (east)

Essex
Kent
Hampshire

TQ960946
TQ882688
SZ348944

Cindery Island
Cobmarsh Is, Packingshed Is, Old
Halls Marshes, Tollesbury Wick
Fambridge (Westwick Marina)
Foulton Hall & Stone Point
Horsey Island
Levington (Suffolk Yacht Marina)

Brightlingsea

Essex

TM091159

Lymington Yacht Haven Marina
Maldon (Hythe Quay)
North Shotley
Parkeston Marshes
Pewet Island (Bradwell Marina)
Poole Harbour (Parkstone Yacht Club)
South Shotley
Titchmarsh Marina
Trimley Realignment

Blackwater Estuary
Crouch Estuary
Hamford Water
Hamford Water
Orwell Estuary

Lymington Estuary (west)
Blackwater Estuary
Orwell Estuary
Stour Estuary
Blackwater Estuary
Poole Harbour
Orwell Estuary
Hamford Water
Orwell Estuary

Essex
Essex
Essex
Essex
Suffolk

Hampshire
Essex
Suffolk
Suffolk
Essex
Dorset
Suffolk
Essex
Suffolk

TM001121
TQ848966
TM239289
TM237254
TM242383

SZ336943
TL860072
TM253341
TM205320
TL992080
SZ028902
TM250348
TM244233
TM255360

Size (m3)

Material

Habitat
Lead
Improve flood compensation/
Organisation

Year

protection

550,000 silt
4,000 silt
4,450 silt

50,000 silt, shell & shingle
137,000
UK
UK
22,000(silt)
10,000 per year

2,000
2,000 per year
15,000
250,000
5000(silt)
UK
22,000(silt) & 75,000(gravel)
8,000 per year
22,000 & 35,000

sand & gravel
silt
gravel & sand
Gravel, sand & silt
silt

silt
silt
gravel & silt
sand
Gravel, sand & silt
silt & sand
silt & gravel
silt
silt

2006
1996
2012-2013 Wightlink Ltd
Brightlingsea
2011-2012 Harbour
Authority
1997-1998

EA

mitigation
requirements

1998 & 2004
1998-2007
1998 & 2001

Y

Y
Y
Y

Y

Economic
Need

Y
Y

Y
Y
Y
Y
Y

Y

Lymington
2012-2013 Harbour
Commission
ongoing for 30 years
1994 EA
1992 & 1995(silt)

Demonstration
Project

Y

2001
1998-2005
1997-onwards

Non-compensation
habitat
creation/restoration

Y

Y
Y
Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y

Y

Y
Y
Y

Y
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Appendix B - Condition of Protected Sites around the UK
England

Table C.1 SSSIs in England that have been assessed as being in unfavourable condition as
a result of coastal squeeze or inappropriate coastal management

SSSI’s that have been assessed as being in unfavourable condition as a
result of coastal squeeze or inappropriate coastal management
Alde-Ore Estuary SSSI
Benfleet & Southend Marshes SSSI
Brading Marshes to St. Helen's Ledges SSSI
Braunton Burrows SSSI
Colne Estuary SSSI
Colwell Bay SSSI
Coverack Cove & Dolor Point SSSI
Deben Estuary SSSI
Highcliffe to Milford Cliffs SSSI
Hurst Castle & Lymington River Estuary SSSI
Minsmere-Walberswick Heaths & Marshes SSSI
Northam Burrows SSSI
Orwell Estuary SSSI

Pevensey Levels SSSI
Robin Hood's Bay: Maw Wyke to Beast Cliff
SSSI
Rye Harbour SSSI
Seaford to Beachy Head SSSI
Seal Sands SSSI
Sidestrand & Trimingham Cliffs SSSI
Sidmouth to Beer Coast SSSI
South Thames Estuary & Marshes SSSI
Stour Estuary SSSI
Taw-Torridge Estuary SSSI
West Dorset Coast SSSI
West Thurrock Lagoon & Marshes SSSI
Winterton - Horsey Dunes SSSI

Table C.2 Natura 2000 Sites in England that have been impacted by, or are considered to be
at risk from, coastal habitat loss

Natura 2000 Site Improvement Plan
(SIP) Areas that have been
identified as being at risk of
coastal habitat loss through the
IPENS programme
Alde-Ore Estuaries
Beast Cliff-Whitby
Benacre to Easton Bavents
Braunton Burrows
Broadland
Chesil Beach & The Fleet
Deben Estuary
Dee Estuary/Aber Dyfrdwy & Mersey
Narrows
Duddon Mosses
Dungeness
Essex Estuaries

Exe Dawlish

SPAs and SACs that make up the SIP Areas

Alde-Ore & Butley Estuaries SAC; Alde-Ore Estuary SPA
Orfordness-Shingle Street SAC
Beast Cliff-Whitby (Robin Hood's Bay) SAC
Benacre to Easton Bavents Lagoons SAC; Benacre to Easton
Bavents SPA
Braunton Burrows SAC
Broadland SPA; The Broads SAC
Chesil & The Fleet SAC; Chesil Beach & the Fleet SPA
Deben Estuary SPA
Dee Estuary SAC; The Dee Estuary SPA
Mersey Narrows and North Wirral Foreshore SPA
Duddon Mosses SAC
Dungeness SAC; Dungeness to Pett Level SPA
Blackwater Estuary (Mid-Essex Coast Phase 4) SPA
Colne Estuary (Mid-Essex Coast Phase 2) SPA; Crouch &
Roach Estuaries (Mid-Essex Coast Phase 3) SPA; Dengie (MidEssex Coast Phase 1) SPA; Essex Estuaries SAC
Foulness (Mid-Essex Coast Phase 5) SPA
Dawlish Warren SAC; Exe Estuary SPA
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Great Yarmouth Winterton Horsey
Greater Thames Complex
Hamford Water
Hastings Cliffs
Humber Estuary
Leighton Moss
Marazion Marsh
Minsmere to Walberswick Heaths &
Marshes
Northumberland Coastal

Overstrand Cliffs
Pagham Harbour
Plymouth Sound & Tamar Estuary
Poole Harbour
Portland-Studland & St AlbansDurlston
Saltfleetby-Theddlethorpe Dunes &
Gibraltar Point
Sefton Ribble
Severn Estuary
Sidmouth to West Bay
Solent

Solent and Isle of Wight Lagoons
Solway Firth
Stour and Orwell Estuaries
Teesmouth & Cleveland Coast
The Wash & North Norfolk Coast

Great Yarmouth North Denes SPA; Winterton-Horsey Dunes
SAC
Benfleet and Southend Marshes SPA; Medway Estuary &
Marshes SPA; Thames Estuary & Marshes SPA; The Swale SPA
Hamford Water SPA; Hamford Water cSAC
Hastings Cliffs SAC
Humber Estuary SAC; Humber Estuary SPA
Leighton Moss SPA
Marazion Marsh SPA
Minsmere to Walberswick Heaths & Marshes SAC
Minsmere-Walberswick SPA
Berwickshire & North Northumberland Coast SAC
Coquet Island SPA; Farne Islands SPA; Lindisfarne SPA
North Northumberland Dunes SAC; Northumbria Coast SPA;
Tweed Estuary SAC
Overstrand Cliffs SAC
Pagham Harbour SPA
Plymouth Sound & Estuaries SAC; Tamar Estuaries Complex
SPA
Poole Harbour SPA
Isle of Portland to Studland Cliffs SAC; St Albans Head to
Durlston Head SAC
Saltfleetby-Theddlethorpe Dunes & Gibraltar Point SAC
Ribble & Alt Estuaries SPA; Sefton Coast SAC
Severn Estuary SAC; Severn Estuary SPA
Sidmouth to West Bay SAC
Chichester and Langstone Harbours SPA; Portsmouth Harbour
SPA; Solent & Southampton Water SPA
Solent Maritime SAC
Solent and Isle of Wight Lagoons SAC
Solway Firth SAC
Upper Solway Flats & Marshes SPA
Stour and Orwell Estuaries SPA
Teesmouth and Cleveland Coast SPA
Gibraltar Point SPA; N Norfolk Coast SPA
North Norfolk Coast SAC; The Wash & North Norfolk Coast SAC;
The Wash SPA

Table C.3 Ten coastal and estuarine SACs and SPAs in England considered most at risk
from climate change (Natural England, 2015a)
SAC
Tankerton Slopes and Swalecliffe
Solent & Isle of Wight Lagoons
Solway Firth
Hamford Water
North Norfolk Coast
Essex Estuaries
Alde-Ore & Butley Estuaries
Solent Maritime
Humber Estuary
Thanet Coast

SPA

Upper Solway Flats & Marshes
Breydon Water
The Swale
Foulness (Mid-Essex Coast Phase 5)
Crouch & Roach Estuaries (Mid-Essex Coast
Phase 3)
Blackwater Estuary (Mid-Essex Coast Phase 4)
Gibraltar Point
Thames Estuary & Marshes
Thanet Coast & Sandwich Bay
Poole Harbour
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Wales

Table C.4 Natura 2000 Sites in Wales considered to be affected by flood and coastal erosion
risk management.

Natura 2000 sites
Abermenai to Aberffraw Dunes / Y Twyni o Abermenai i Aberffraw SAC
Anglesey Coast: Saltmarsh SAC / Glannau Mon: Cors heli SAC
Carmarthen Bay and Estuaries / Bae Caerfyrddin ac Aberoedd SAC
Carmarthen Bay Dunes / Twyni Bae Caerfyrddin SAC
Cemlyn Bay / Bae Cemlyn SAC
Dee Estuary / Aber Dyfrdwy SAC
Dee Estuary / Aber Dyfrdwy SPA
Dunraven Bay SAC
Kenfig / Cynffig SAC
Lavan Sands / Traeth Lafan SPA
Lleyn Peninsula and the Sarnau / Pen Llyn ar Sarnau / SAC
Menai Strait and Conwy Bay / Y Fenai a Bae Conwy SAC
Morfa Harlech a Morfa Dyffryn SAC
Pembrokeshire Marine / Sir Benfro Forol SAC
Severn Estuary / Môr Hafren SAC
Severn Estuary / Môr Hafren SPA
Ynys Feurig, Cemlyn Bay and the Skerries SPA
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Scotland

Table C.5 SSSIs and SACs with coastal features in Scotland where flood and coastal
defence works are considered a threat to site condition. SNH, 2017.

Site

Designation

Habitat

Ballantrae Shingle Beach

SSSI

Shingle

Ballantrae Shingle Beach

SAC

Shifting dunes with marram

Eden Estuary

SSSI

Saltmarsh

Gribun Shore and Crags

SSSI

Maritime Cliff

Gruinart Flats

SSSI

Solway Firth

SAC

St Margaret's Marsh

SSSI

Saltmarsh
Coastal Shingle vegetation outside the
reach of waves
Saltmarsh

Troon Golf Links and Foreshore

SSSI

Sand Dunes

Western Gailes

SSSI

Sand Dunes

Table C.6 SSSIs with coastal features in Scotland that are in unfavourable condition. SNH,
2017.

Site

Designation

Habitat Feature

Auchencairn and Orchardton Bays

SSSI

Saltmarsh

Baleshare and Kirkibost

SSSI

Machair

Ballantrae Shingle Beach

SSSI

Shingle

Barns Ness Coast

SSSI

Sand Dunes

Barry Links

SSSI

Sand Dunes

Canna and Sanday

SSSI

Maritime Cliff

Central Sanday

SSSI

Machair

Central Sanday
Culbin Sands, Culbin Forest and Findhorn
Bay
Culbin Sands, Culbin Forest and Findhorn
Bay
Dornoch Firth

SSSI

Sand Dunes

SSSI

Saltmarsh

SSSI

Sand Dunes

SSSI

Sand Dunes

Durness

SSSI

Sand Dunes

Firth of Forth

SSSI

Maritime Cliff

Firth of Forth

SSSI

Sand Dunes

Kentra Bay and Moss

SSSI

Saltmarsh

Laggan Peninsula and Bay

SSSI

Sand Dunes

Loch Fleet

SSSI

Sand Dunes

Northton Bay

SSSI

Machair
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Northton Bay

SSSI

Saltmarsh

Northton Bay

SSSI

Sand Dunes

Quendale

SSSI

Machair

Quendale

SSSI

Sand Dunes

Rinns of Islay

SSSI

Machair

Sands of Forvie and Ythan Estuary

SSSI

Sand Dunes

South Coast of Arran

SSSI

Shingle

St Andrews - Craig Hartle

SSSI

Maritime Cliff

Troon Golf Links and Foreshore

SSSI

Sand Dunes

Western Gailes

SSSI

Sand Dunes

Whiting Ness - Ethie Haven

SSSI

Maritime Cliff

Table C.7 SACs with coastal features in Scotland that are in unfavourable condition. SNH,
2017

Site

Designation

Habitat Feature

Barry Links

SAC

Dune Grassland

Barry Links

SAC

Humid Dune Slacks

Culbin Bar

SAC

Shifting Dunes

Dornoch Firth & Morrich More

SAC

Dune Grassland

Durness

SAC

Humid Dune Slacks
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