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Report summary
There are indications that the condition of the North Norfolk Coast’s (NNC) natural
environment is declining as a result of numerous pressures. The State of the North Norfolk
Coast report has taken a holistic approach to assessing the condition of the coast’s natural
environment, collating information on:
 Why people value the NNC? – including the results of a survey carried out to inform
this report.
 The resources of the coast’s natural environment (Natural Capital) and the service
and goods it provides (Ecosystem Services)
 The condition and risks to the coast’s natural environment, looking at key habitats,
species, and assemblages.
 The drivers of change on the coast, looking at how issues are impacting on and
degrading the coast’s natural environment.
Informed by Natural England’s current conservation strategy and Defra’s 25 year Plan for
the Environment, this report is a step away from small site ‘unit’ based assessment of
condition focused on protected features.
The NNC is one of the largest expanses of undeveloped coastal habitat of its type in
Europe. It supports a wealth of wildlife of national and international importance reflected by
the designation across 66% of the area as a Site of Special Scientific Interest (SSSI),
Special Area of Conservation (SAC), Special Protection Area (SPA), and a Ramsar
wetland of global significance. It is a remote, open and dynamic coastal landscape, with a
long history of human management and settlement, which contribute to a special and
culturally important landscape as recognised by being part of the Norfolk Coast Area of
Outstanding Natural Beauty, and North Norfolk Heritage Coast.
A small public survey was carried out by Natural England to support and inform this report.
In the survey 97% of respondents said the coast was either important or very important to
them, citing wildlife, scenic beauty, and remoteness and tranquillity as the qualities they
most valued about the coast. Respondents strongly identified the wildlife of the NNC as
important for the areas landscape, economy, and to a lesser extent culture.
The total area of the NNC, as defined in this report, is 6,244 hectares, and is based on the
NNC National Character Area. The main feature covering 32% of the area is littoral
sediment including saltmarsh, mudflat and saline lagoons. Freshwater habitats such as
coastal floodplain and grazing marsh, and reedbeds cover 27% of the area. A further 15%
is arable land and 13% is sand dunes and shingle. Semi-natural grassland makes up 5%
of the area, woodlands 3%, and soft cliffs less than 1%. Outside of the boundary but
included in the Natural Capital assessment in the report is a large marine area supporting
reefs, sand banks and mudflats. All these habitats support a diversity of wildlife of national
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and international importance, including breeding and wintering bird assemblages, marine
communities, Invertebrate assemblages, plant, lichen, and fungi assemblages.
Tourism is by far the most important industry for the local economy and the North Norfolk
Coast sees high numbers of visitors. Selected figures from nature reserves along the coast
give an indication of these high visitor numbers.
 Norfolk Wildlife Trust saw 19,728 and 111,000 visitors at their Holme Dunes and
Cley Marshes reserves respectively in 2016/17
 There is an estimated 500,000 visitors to Holkham Estate nature reserve annually
 RSPB Titchwell saw c.78,000 visitors in 2016/17
The natural coastal environment, landscape and seascape, recreational opportunities, and
tranquillity are the major draw of tourists to the area. The RSPB’s valued visitor spend on
the NNC at £122million a year. Tourism is worth £490 million annually within the North
Norfolk District Council area providing 27.5% of all employment, and in the Kings Lynn
West Norfolk District Council area it is worth £496 million and provides 17% of all
employment.
The coast is highly accessible, over 59% (3,712 ha) of the coast is open access with 83
km of public rights of way. The ease of access to the NNC provides many opportunities for
people to connect with nature, which can bring many benefits. Access to the natural
environment and nature has been linked with improvements in people’s mental and
physical health.
The NNC natural environment is also important for food provision. The 915ha of arable
land and 1668ha of coastal floodplain and grazing marsh provide live stock and crops.
Crab and lobster fisheries off the east coast are estimated to worth of ~£2.2 million with
most of the activity focused along the North Norfolk coast. Brown shrimp fishery in The
Wash and North Norfolk Coast makes up over 90% of the brown shrimp catch in the UK,
and is worth circa £1.5m annually.
Saltmarsh, sand dunes, and shingle ridges all play an important role in flood defence on
the NNC. Within the first 10-20m expanse of vegetated saltmarsh wave energy can be
reduced by 50%. Sea defence costs on the NNC from 2009-2025 are estimated at over £8
million, with management cost for these defences estimated at over £10 million. If
saltmarsh was lost or degraded on the NNC this could see defences moved landward to
avoid the need for larger re-enforced and more expensive sea defences. Dunes and
shingle within England have been estimated to provide £0.52 billion and £0.79 billion
respectively in sea defence value as natural barriers.
Carbon sequestration for the combined habitats on the NNC is estimated at 3,422 tonnes
of carbon annually, equivalent to the average yearly transport emissions of over 1,500
Norfolk residents.
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The benefits people receive from the NNC, are intrinsically linked to a healthy natural
environment. Unfortunately there are indications that the NNC’s natural environment is in
decline. Of 10 habitat groups assessed for the report four where considered to be in poor
condition and at risk of further decline, particular dune and shingle habitats, and a further
three habitat groups currently in good condition are thought to be at risk of decline.

Habitat condition

good

poor

very poor

Habitat risk

unknown

low

medium

high

unknown

Figure 1: Proportions of NNC habitats in good, poor, or very poor condition, and
proportion NNC habitats at low, medium, and high risk of future decline.
Common and grey seal although currently doing well on the coast are thought to be at risk
from disturbance, natterjack toads are currently in poor condition and at high risk of future
decline. Petalwort, a liverwort, (small plants related to mosses) is possibly locally extinct
on the NNC one of only 11 sites it is found in the UK. The coast’s vascular plant, moss and
lichen, fungi, and invertebrate assemblage are also thought to be at risk of future decline
without intervention. Whilst there was insufficient data to assess the current condition of
the coast’s invertebrate assemblage.
The most comprehensive dataset we have for the coast is for breeding and wintering birds.
The report reviewed 17 species of breeding bird on the NNC and found common tern, little
tern, ringed plover, and snipe populations to be in very poor condition due to recent
declines, whilst redshank was found to be in poor condition. Little tern and ringed plover
are of particular concern and at very high risk of continued decline on the NNC, one of the
most important sites for these birds in the UK. Little tern have declined 17% within the
NNC SPA since it was designated in 1996, whilst ringed plover numbers have almost
halved in the last 25 years. Further to this 9 of the 17 breeding bird species reviewed
where thought to be at risk of future decline on the NNC.
The review of winter counts of 36 species of wintering bird on the NNC found 8 species to
be in very poor condition, 4 species in poor condition, and 12 species at risk of future
decline. These include twite declining c.75% and snow bunting declining c.80% in the past
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10 years. Whilst within the NNC SPA dark-bellied brent geese have declined 50%, pintail
almost 70%, and wigeon over 20% since its designation in 1996.
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Figure 2: Proportions of NNC species in good, poor, or very poor condition, and proportion
of NNC species at low, medium, and high risk of future decline.
A number of drivers of change have been identified in the report including recreational
pressure, pollution, predation, climate change, management of habitats, dynamic coastal
processes, and habitat loss. This list is not exhaustive, but a selection of the drivers
considered most significant. It is worth noting management of habitats is largely a positive
driver of change on the NNC, except where lacking or inappropriate.
Some of these drivers, such as recreational pressure, are linked to the benefits people
receive from the coast. It is important people continue the have access to the benefits the
coast brings, but in a way that the environment is not degraded. This will require improved
visitor management, as in the long-term unless recreational pressure is managed this will
result in a decline in the coast’s ability to deliver these benefits.
Current recreational pressure was found to be a major issue on the NNC, leading to
trampling and erosion of habitats, disturbance to wildlife, and littering (pollution). Vistitor
numbers on the coast are high and are predicted to increase going forward. Planned
housing developments in Norfolk alone are predicted to increase visitor numbers by 9%.
Walkers, especially those with dogs not under close control, are a significant cause of
disturbance on the NNC. Data from across coastal sites in the UK found dogs off leads
caused 45% of the major bird disturbance. In 2015-16 Footprint Ecology surveyed visitor
numbers at seven sites on the NNC, recording 336 people and 67 dogs visiting per hour
during summer, and 162 people and 45 dogs visiting per hour during winter. Personal
aircraft, birdwatchers, water craft/sports, joggers, cyclists and horse riders have also been
highlighted as likely causes of significant disturbance.
Recreational disturbance is particularly damaging for ground nesting birds such as ringed
plover and little terns which are red listed as Birds of Conservation Concern. On the NNC
ringed plover and little tern are present in internationally important numbers but their
populations have seen significant declined in recent years. A study of ringed plover on the
NNC has predicted that if nest loss from human activity was prevented the ringed plover
population would raise by as much as 8%. A complete absence of human disturbance
would lead to an 85% increase in the population. However, if visitor numbers doubled,
then the population would decrease by 23%. These recreational impacts can be seen for
both breeding and wintering birds on the coast.
Erosion and trampling from recreational access is also impacting habitats on the NNC and
represents a risk with increasing visitor numbers. An area of pioneer saltmarsh at Holkham
Bay has lost up to 20% of its area due to erosion from horse riding and walkers.
Air pollution on the NNC represents a significant risk to shingle and dune habitats on the
coast, and is already likely to be having an impact on the plant communities they support.
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The average level of Nitrogen deposition across the NNC coast is 12.8 kg N/ha/yr, with the
lowest level 9.5 kg N/ha/yr. This is above the threshold of 8 kg N/ha/yr for maintaining
natural and healthy sand dune and shingle habitats.
Using the number of bags collected per volunteer hour as a proxy for amount of litter
suggests that Cley Beach and Blakeney Point are the most littered areas on the NNC. The
amount of dog faeces on the coast is also an issue, faeces as recorded in this survey is
faeces that has been collected in a plastic bag, and then discarded on the beach. The
three worst sites for dog faeces were Holkham, Brancaster, and Holme Dunes Nature
Reserve. The data also showed that at some sites plastic made up over 80% of the litter
collected.
Climate change represents a significant risk to most of the species and habitats on the
coast. The RSPB predict without urgent action on climate change, the range of most
European bird species could shift nearly 550 km north-east by the end of the century,
reducing populations by up to a fifth. The impact on non-mobile species and plants is likely
to be even more significant and will require increased management going forward.
Research in to the impact of climate change on ringed plover predicts an increase in
coastal visitor numbers as a consequence of climate change, leading to further areas of
habitat becoming unsuitable by 2080, and nesting habitat decreasing by up to 73%.
Modelling of sea level rise due to climate change on the NNC predicts a further increase of
over 300mm on 1990 levels by 2055. These sea levels rises will squeeze the coastal
margin and depending on the ability of intertidal habitats to keep pace with sea level rise
and changes in sediment transport, we are likely to see some significant habitat loss as
society adapts to the higher sea level. In addition to the increased sea levels, increased
storminess is likely to increase rate of dynamic coastal change resulting in some rapid
changes to some coastal habitats. It is worth noting that while dynamic coastal change can
cause habitat loss, it is a natural process which also creates new habitat and it will be an
important aspect of adaptation to climate change.
Invasive non-native species (INNS) represent an ongoing threat to the NNC. Marine INNS
such as American Razor Clams (Ensis directus), Pacific Oysters (Crassostrea gigas) and
Slipper Limpets (Crepidula fornicata) to name a few are already established on the NNC,
and can impact on the native marine communities. New Marine INNS can easily be
introduced by water users, and it is likely we will see new introductions going forward.
Japanesse Rose (Rosa rugosa) is a non-native plant which has established on the dunes
at Scolt Head, and has been recorded on at least three other sites along the coast.
Without management Rosa rugosa will spread and out compete native dune plant
communities.
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Many of the benefits people receive from the coast depend on a healthy NNC natural
environment. Without efforts to manage the negative drivers of change on the coast the
benefits to both people and nature will be degraded. The evidence in this report is
provided to promote discussion and to help build a consensus about the balance that
should be struck between competing interests at a landscape scale. These discussions
can help identify joint priorities and plans for the North Norfolk Coast, ultimately with the
aim of delivering a resilient landscape and sea able to keep meeting the needs of people
and nature in a changing world.
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1. The North Norfolk Coast
This report has been produced by Natural England, the government’s adviser for the
natural environment in England. We help to protect England’s nature and landscapes for
people to enjoy and for the services they providei. Throughout this report we use the North
Norfolk Coast National Character Area (NCA) (as shown on the map below) to define the
area of the North Norfolk Coast (NNC) (Natural England, 2013).

Figure 3: Map of the North Norfolk Coast National Character Area.

1.1 About the coast
The North Norfolk coast is one of the largest expanses of undeveloped coastal habitat of
its type in Europe. The flat, low-lying, and open coastal plain dominates the landscape for
some 40 kilometres between Hunstanton in the west and Weybourne in the east. It is a

i

You can find out more about Natural England’s role and priorities in our corporate plan (2014-2019),
available at: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/300746/necorporate-plan-2014-2019.pdf
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constantly shifting, dynamic landscape, which has been shaped by natural processes and
human intervention over hundreds of years to create a rich mosaic of habitats.
It supports significant areas of salt marsh, sand dunes, intertidal mudflats and sand flats,
vegetated shingle, reedbeds, saline lagoons, and coastal and flood plain grazing marsh.
The NNC is bounded to the east by important soft cliff habitats and seaward by a number
of marine habitats of high ecological value, including eel grass beds, chalk reefs, and sand
banks. Each of these habitats supports a wealth of marine wildlife of national and
international importance.
It is a sparsely populated, tranquil area with buildings largely confined to a scattering of
attractive coastal villages whose staithes and harbours still support small fishing
communities. They are, however, now also heavily reliant on tourism and indeed, a
significant proportion of the housing stock is comprised of ‘second’ homes, empty for much
of the year and with significant implications for local community cohesion. Traditional
activities, including those of common rights, are still an important aspect of the local
culture and economy. The town of Wells-next-the sea is the only operational port on the
NNC and is important for tourism and renewable energy.
There are many leisure and recreational opportunities on the coast, with associated
benefits for the local economy and people’s health and wellbeing. However, the
increasingly large number of visitors attracted to the coast has increased pressure on the
coast – both for housing and facilities and on the natural environment many have come to
visit.

1.2 Purpose of the report
There are indications that the condition of the North Norfolk Coast’s natural environment is
declining due to a number of pressures. The purpose of this report is to provide an update
on the condition of the NNC natural environment and the pressures on the wildlife interest
of the area.
The health and wellbeing of people and the natural environment are linked. Our society,
economy, and individual wellbeing depends upon a healthy natural environment (H.M.
Government, 2011). The NNC provides many services and resources for people, and is
thus greatly valued by the local community and visitors alike. However, managing the
interactions between nature, people, and natural coastal processes can be complex.
Where these interactions are not fully understood or appropriately managed this can lead
to conflict, detrimental to both people and nature.
Declines in the condition of the natural environment are not unique to the NNC. The State
of Nature reports have publicised some worrying declines in wildlife across the UK
(Hayhow, et al., 2016) . Whilst these declines are likely to have been much worse without
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conservation efforts to date, the various resources dedicated to wildlife conservation have
been insufficient to halt the loss and we now need to find innovative, even new
approaches to reverse the declines.
Reflecting on Natural England’s current conservation strategyi and Defra’s 25 year Plan for
the Environmentii, we will:
x Review the condition of the environment at a landscape level across the whole
NNC, rather than site by site, with a focus on maintaining a healthy and resilient
landscape.
x Consider the natural resources and services provided by the coast, and how these
benefits support the local and wider communities.
x Put people at the heart of nature by seeking local views on the biggest pressures on
the coast, their priorities for improvement or restoration, and encouraging local
ownership and participation in solutions to these issues
x Work in partnership to create a joint plan for the NNC to create a healthy and
resilient landscape which can meet the needs of people and nature in a rapidly
changing world.
By adopting this approach we will work towards delivering a resilient NNC landscape
capable of continuing to meet the needs of people and nature in a changing world.
Resilient landscapes and seas:
Resilient landscapes and seas are capable of absorbing, resisting or recovering from
disturbances and damage caused by natural perturbations and human activities, while
continuing to meet overall objectives of supporting biodiversity, landscape character,
geodiversity and benefits for people.
This depends on functioning natural processes and society’s support for sustainable
management of the natural environment and cultural heritage.
There are situations where the best environmental outcome may be to promote or
accept change: our overall commitment to resilience is not intended to preclude this.
The evidence provided in this report will help build a shared understanding of the condition
and threats to the area, and of our joint priorities for the coast. It should encourage
discussion and build consensus about what balance should be struck between competing
i

Conservation 21 strategy, Natural England, available at:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/562046/conservation-21.pdf

ii

A Green Future: Our 25 Year Plan to Improve the Environment, Defra, available at:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/673203/25-year-environmentplan.pdf
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interests at a landscape scale and inspire action to protect and enhance the coast for
people and nature. These discussions will help us:
x Review our current approaches to the conservation and management of the NNC,
and where appropriate, identify new opportunities which will maximise use of our
limited resources.
x Identify obstacles to securing a resilient North Norfolk Coast.
x Support communities and partners to take action to look after and enjoy a
landscape dear to them.
x Identify knowledge gaps.
x Development of new sources of funding to meet our aims.
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2. Why is the North Norfolk Coast Important?
It is important to ask why we value the North Norfolk Coast, what is important about it, and
how does it benefit society? Considering the condition of the coast in this context allows us
to encourage informed discussion and build consensus about what balance should be
struck between competing interests at a landscape scale.

2.1 What people say…
To inform this report Natural England sought people’s views of the North Norfolk Coast
through an online questionnaire. The survey asked people 20 questions about why they
valued and visited the coast, their views on its current condition, and which activities and
processes they thought were changing the coast.
The survey received more than 250 responses from a wide range of interests including,
but not limited to, common rights holders, local business owners, tourists and
conservationists. Some respondents only partially completed the survey, however
approximately 150 respondents completed or near completed the survey.
The survey not only highlighted the connection people have with the coast, 97% said the
coast was either important or very important to them, but also how people use and value
the coast. Some results from the survey can be seen in the graphs below, and others have
been included throughout the report.
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Figure 4: North Norfolk Coast survey results: Reasons people access the North Norfolk
Coast?
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Figure 5: North Norfolk Coast survey results: Reasons people value the North Norfolk
Coast?
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Figure 6: North Norfolk Coast survey results: The value of wildlife to the NNC landscape,
economy, and culture.
The survey results highlighted the variety of reasons the NNC is visited by people (fig. 4),
reflecting its role as a multi-use landscape. Respondents to the survey cited wildlife, scenic
beauty, and remoteness and tranquillity as the qualities they most valued about the NNC
(fig. 5). The survey results also indicate that people recognise a strong link between the
wildlife of the NNC and the areas landscape, economy, and to a lesser extent culture (fig.
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6). These results highlight how important the natural environment is to the local and wider
communities, and what an important part it plays in the value of the coast to society.
The RSPB and Footprint Ecology have both carried out large visitor surveys on the North
Norfolk Coast with thousands of respondents (RSPB, 1999) (Panter, Liley, & Lowen,
2016). These surveys focused on why people where visiting the coast and what activities
they undertook. Whilst more extensive than the current survey, their results closely reflect
the responses we received about why people valued and accessed the coast, giving us a
high level of confidence in our results.

2.2 Benefits to people
The North Norfolk Coast is a special landscape and is valued by a wide range of people. It
supports habitats and species of national and international significance and provides a
variety of services and goods for people. The elements of the natural environment which
provide value for people are often referred to as natural capital, whist the goods and
services provided are called ecosystem services.

Natural capital is defined as: (Natural Capital Committee, 2017)
“the elements of nature that directly or indirectly produce value to people
including ecosystems, species, freshwater, land, minerals, the air and oceans, as
well as natural processes and functions”
Ecosystem Services are:
“the goods and services delivered by Natural Capital”
Typically ecosystem services are divided in to three groups:
1. Provisioning services – are the provisions people receive from the natural
environment, such as fish or crops.
2. Regulating services – are the services provided by the natural environment
which regulate the environment we live in, such as clean water or climate
regulation.
3. Cultural services – are the services which provide cultural value to people and
enhance wellbeing, such as recreation or a belonging and sense of place.

Quantifying and assessing the value of the North Norfolk Coast is an important part of
understanding its condition. By adopting this approach we can make management
decisions which maximise benefits for people and nature, helping create a resilient coast
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which works for people and nature. This section highlights the value of the coast for people
and how a healthy environment is linked to the benefits people receive.

2.3 The goods and services provided by the North Norfolk Coast
The UK national ecosystem assessment puts the total value of the ecosystem services
(goods and services provided by the natural environment) provided by the UK’s coast at
an estimated £48 billion, with the ecosystem services of greatest financial value being
tourism and leisure (cultural) and coastal defence (regulating) (UK National Ecosystem
Assessment, 2011).
The NNC provides a number of ecosystem services and those listed in table 2 are not
exhaustive. Ecosystem services often overlap and combine to deliver their benefits. For
example, tourism can be considered a cultural service on its own but is also clearly reliant
on the eco-system services of recreation, landscape character, and biodiversity.
The following is a brief overview of some of the ecosystem services on the North Norfolk
Coast. It should be noted that these are current figures and their inclusion does not make
a judgement on whether these figures are sustainable. If this landscape is to continue to
deliver these benefits into the future it requires a healthy and resilient coast with
sustainable use of its resources.
2.3.1 Biodiversity
The North Norfolk Coast is richly diverse in flora and fauna. It supports the sixth largest
wintering waterbird aggregation in the UK. This aggregation includes internationally
important numbers of pink-footed geese, Brent geese, ringed plover, knot, sanderling,
black-tailed godwit, and bar-tailed godwit. It is also an important site for breeding birds with
internationally important numbers of little and sandwich terns and nationally important
numbers of at least ten other species.
The plant assemblages associated with the coastal habitats are outstanding and include
populations of at least twenty species of national importance, some of which have very
restricted distributions in the UK. It is a nationally important site for grey seals, common
seals, and water voles. It is also likely to be the most important UK site for the rare
natterjack toad.
The North Norfolk Coast is one of the most important coastlines in Britain for its
invertebrate assemblages – many characteristic of specific coastal habitats and containing
large numbers of nationally rare or nationally scarce species, Some species, however, are
known to have a range restricted to Norfolk – or nearly so and/or which occur here in
numbers of national importance.
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It has nationally important assemblages of invertebrates associated with habitats such as
saltmarsh, shingle, beach, dune, soft cliffs, brackish marsh, fresh water marsh, reedbed,
and coastal and floodplain grazing marsh (pers. Comms. Steven Falk). A few select
species are highlighted in the condition assessment table in this report. This is not an
exhaustive list, highlighting the lack of information on invertebrates, but the species
highlighted are of special interest to the coast, being both nationally important and having
significant population on the coast for example.
Many of these habitats and species support the local economy, traditional activities,
recreational activities, and the landscape character. This was recognised in the results of
our questionnaire.
2.3.2 Food provision
As described by Eastern IFCA (Eastern IFCA, 2018): ‘Along the North Norfolk coast
fishermen utilise the nutrient rich and pollution free waters of the many creeks to cultivate
mussels and non-native pacific oysters, and the fleets from Brancaster and Wells are
engaged in the offshore whelk, crab and lobster fisheries. Further along the coast the
beach launched crab boats fish the inshore crab grounds supplying the tourist trade’.
The crab and lobster fisheries of the eastern districti landed 913 tonnes and 950 tonnes for
2014 and 2015 respectively, with an estimated worth of ~£2.2 million. Although crab and
lobster are fished throughout the eastern district most of the activity is focused along the
North Norfolk coast (Welby, 2016). Beyond food provision the crab and lobster fisheries
are an intrinsic part of the area’s culture and character, contributing to the area’s tourism
offer.
There is also a well-established shrimp beam trawl fishery in The Wash and North Norfolk
Coast SAC. This fishery makes up around 90% of the brown shrimp catch in the UK, and
so is very significant. circa £1.5m average annual 2010-2014 (Eastern IFCA, 2016).
Fisherman along the coast are currently working with the regulator to ensure that these
fisheries are sustainable.
The coastal floodplains and grazing marsh support cattle grazing for meat production, and
productive arable land rises from the coastal plain into the hinterland. Farming also forms
an important part of the area’s cultural heritage, with Thomas William Coke ‘Coke of
Norfolk’ making Holkham Estate famous for the development of the its agricultural
improvement and four course agricultural rotation (Coke Estates Ltd, 2018).

i

Eastern district runs from Saltfleet in Lincolnshire down through Norfolk and as far as Felixstowe Ferry at
the Authority’s Southern limits.
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On a much smaller scale plants such as samphire are collected by those with common
rights across a number of saltmarsh habitats. Harvested samphire is sold as a luxury item
at around £3.50/kg.
Saltmarsh is also an important nursery ground for commercial fish species and food
source for many migrant and wintering birds. Some of these birds are target species for
traditional wildfowling which provides game locally.
2.3.3 Water quality
The coastal habitats contribute to reducing diffuse pollution in the marine environment
which is important for the fishing industry and marine health in general. The value of these
services will vary across regions and there are few figures to quantify this benefit on the
NNC. However the principles of these benefits are well understood.
Coastal grazing marshes, reedbeds, and ditch networks filter out pollutants and absorb
excess nutrients. Sand dunes and shingle purify ground water filtering out pollutants. In
addition saltmarsh purifies surface waters as it makes its way through complex creek
networks.
2.3.4 Carbon sequestration
Carbon stocks in coastal margin habitats are (conservatively) estimated to be at least 6.8
megatonnes of carbon (UK National Ecosystem Assessment, 2011). The following table
(Table 1) uses estimates for carbon sequestration estimates for habitats across the UK to
estimate levels on the NNNC. The estimated total of 8,422 tomes of carbon per year is
equivalent to the average yearly transport emissions of over 1,500 Norfolk residents
(Norfolk Insight, 2018).
Table 1: Carbon sequestration estimates for the North Norfolk Coast (UK National
Ecosystem Assessment, 2011) (Alonso, Weston, Gregg, & Morecroft, 2012).

Habitat
Coastal floodplain and
grazing marsh, reedbed,
ditches, swamp, fen.
Sea grass meadow
Saltmarsh
Intertidal mud
Sand dunes
Coarse sediments and sand
Woodland

Carbon sequestration rates
(t C per ha per yr)

NNC
extent
(hectares)

NNC carbon
sequestration
estimates (t C per year)

1.69*

1,713

2,895

0.2 to 2
2.1
0.16
0.58 to 0.73
0.1
6

30
1,920
12
463
333
177

6 to 60
4,032
1.92
269 to 338
33.3
1,062

*figure based on Somerset level habitats.
**This figure represents the average yearly transport emissions
of over 1,500 Norfolk residents.

8,422**
max total
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It should be noted that although there are only 12ha of intertidal mud within the NCA
boundary, there are much larger areas adjacent within the Wash. Also, mudflats and
sediments ability to store carbon is impacted by (sediment) disturbance, storm events or
trawling (Alonso, Weston, Gregg, & Morecroft, 2012).
2.3.5 Flood defence
The habitats of the North Norfolk coast form an important part of the coasts flood defences
helping reduce flood risk for communities and freshwater habitats alike. Sand dunes and
shingle provide direct flood defence as natural barriers to inundation. Healthy saltmarsh on
the other hand reduces wave energy during storms, so reducing the maintenance costs
and prolonging the life of defences. It also reducesthe size of the sea defences which
might otherwise be required to protect property. Up to 50% of wave energy is attenuated in
the first 10–20m of vegetated Saltmarsh7. If the saltmarsh were lost, or degraded, sea
defences would need to be larger and reinforced or perhaps more cost effectively moved
further inland (pers comms EA).
The UK budget in 2016/17 for flooding and coastal erosion was £692.4 million (Defra
2017). Dunes and shingle within England are estimated to provide £0.52 billion and £0.79
billion respectively in sea defence value (UK National Ecosystem Assessment, 2011). On
the North Norfolk Coast costs for sea defence from 2009-2025 are estimated at over
£8million, whilst management cost for these defences is estimated at over £10 million
(East Anglia Coastal Group , 2010). If the habitats which contribute to reducing flood risk
on the coast were lost these flood defence cost could increase significantly.
2.3.6 Landscape character and sense of place
The European Landscape Convention defines landscape as:
"an area, as perceived by people, whose character is the result of the action and
interaction of natural and/or human factors."
As an island nation, coastal landscapes are a large part of our cultural heritage and sense
of identity. The North Norfolk Coast has a special landscape character as recognised by
the designation of the Norfolk Coast AONB. It is a particularly dynamic coastal zone,
subject to continuous and often rapid change, which is an essential part of its character.
The relationship between the marine environment and hinterland, and how this has been
shaped by human intervention, as well as the coast outstanding biodiversity contribute to
the coast character and beauty (Norfolk &RDVWPartnership, 2014).
Natural England’s survey of users of the NNC clearly indicates that the NNC is viewed as
a dynamic, wild, tranquil, and working landscape as shown in the graph below.
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To what extent do you agree that the North Norfolk
Coast is…
a place for recreation
a dynamic coast
a tranquil coast
a wild landscape
a working landscape

Ratio of responses
Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree

Figure 7: North Norfolk Coast survey results: Understanding people’s perception of
landscape characteristics.
Figures from multiple surveys show clearly how important the scenic beauty of the NNC is
to people using the coast. Natural England’s survey found people most valued the wildlife,
scenic beauty, and remoteness and tranquillity of the coast. Footprint ecology’s visitor
surveys for Norfolk County Council found scenic beauty to be the number one reason
visitors gave for visiting the coast (Panter, Liley, & Lowen, 2016). The RSPB’s Valuing
Norfolk’s Coast report (RSPB, 1999) found the biggest influences behind people decision
to visit sites on the NNC were birds/wildlife (59%), scenery/landscape (58%), and
peace/tranquillity (47%).
2.3.7 Recreation
The NNC offers a wide range of recreational opportunities with 59 per cent of its area
(3,712 ha) classified as being publically accessible, and there are 83 km of public rights of
way (Natural England, 2013). Recreational activities enjoyed on the coast include walking,
bird and wildlife watching, beach activities, cycling, water sports, boat trips, visiting historic
buildings and sites, wildfowling, and fishing to name a few. The RSPB’s Value of the
Norfolk Coast report6, which uses a similar boundary to the NCA, found walking to be the
most popular activity at their survey sites, followed by bird watching, and beach visits.
Many of these activities rely on or are supported by the unique landscape and biodiversity
of the coast. In turn the wide range of recreational activities adds to the tourist draw of the
area, significantly contributing to the economy. They also combine to contribute to the
health and well-being benefits for the people who use and enjoy the coast.
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The North Norfolk Coast sees high volumes of visitors at the nature reserves along the
coast:
x Norfolk Wildlife Trust saw 19,728 visitors at their Holme dunes visitor centre, and
111,000 visitors at Cley Marshes Visitor Centre in 2016/17 (Pers. Comms. NWT
2017)
x Estimated numbers for annual visitors to Holkham Estate nature reserve is around
500,000 (Pers. Comms. Holkham Estate 2017).
x RSPB Titchwell saw c.78,000 visitors in 2016/17 (Pers. Comms. RSPB 2017).
Many of these visits to the NNC provide people with a connection to the natural
environment, providing health and wellbeing benefits. They also offer an opportunity to
educate and provide a better understanding of the environmental value of the coast. The
recreation opportunities on offer are also a very important part of the tourism draw of the
area. However, it should be noted that recreation does exert significant pressure on the
condition of the coast (see page 33 for more detail). Improved visitor management will be
required to avoid damage and to maintain access and the benefits this brings.
2.3.8 Tourism
Seaside tourism within the UK has been valued at £17 billion with more than 250 million
visits to the coast each year. Over the last decade, the demand for specialist activities
such as hiking, birdwatching, and kite surfing, which require specific habitats has
increased. About one-third of visits to the coast are to natural habitats (UK National
Ecosystem Assessment, 2011).
The special landscape and recreation opportunities of the NNC help support a strong
tourism industry. A recent survey of visitors on the NNC found that 46% of visitors were on
holiday, of all visitors surveyed scenic beauty was the number one reason given for visiting
the NNC (Panter, Liley, & Lowen, 2016).
There are no specific figures for the value of tourism within the NCA boundary. However,
the RSPB’s Valuing Norfolk’s Coast puts visitors spend in 1999 within a similar boundary
to the NCA at £122million a year (RSPB, 1999). For more recent figures both North
Norfolk District Council (NNDC) and the Borough Council of King’s Lynn and West Norfolk
(KLWN) produce district wide figures for tourism. The NNC forms an incredibly important
part of the tourism draw for both districts so these figures provide a valuable proxy. The
value of tourism for NNDC in 2016 was approximately £490 million to the local economy,
and provided 27.5% of all employment within the district (North Norfolk District Council,
2016). The value of tourism for KLWN Borough Council in 2016 was £496 million to the
local economy, and provided 17% of all jobs in the district (Kings Lynn and West Norfolk
District Council, 2016).
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2.3.9 Health and well-being
The environment of the NNC contributes a wide range of health benefits by providing a
place where people can undertake physical activity and interact with nature. Access to the
environment and nature has been linked to improvements in mental and physical health.
With the costs of mental health problems to the UK economy at £70-£100billion each year
(Natural England, 2016), these benefits could provide significant savings.
Benefits of contact with the natural environment highlighted by research include (UK
National Ecosystem Assessment, 2011) (Bragg, 2015):
x Reduction in stress and anxiety
x ‘Green’ exercise improving mood and self esteem
x Cognitive benefits including improved concentration
x Promotion of physical activity
x Improved social bonds
x Positive impact upon heart rate and blood pressure.
There needs to be continued robust studies into these health improvements to be able to
quantify these benefits (Natural England, 2016), but the weight of evidence suggests that
the effects are convincing (Natural England, 2016).
Since 2009 Natural England has monitored the public’s engagement with the natural
environment. Results are reported in the Monitor of Engagement with the Natural
Environment (MENE) reports (Natural England, 2015). During the seven years of these
surveys the proportion of respondents citing health and exercise as a motivation for
accessing the environment has risen from 34% to 47%. MENE respondents also cite
beaches as the most well-being-enhancing environments.

Marine

Coastal cliffs

Arable farmland

Supalittoral
sediment – Shingle
and Sand Dunes
Littoral sediment –
Saltmarsh, saline
lagoons, and
mudflat
Semi-natural dry
grassland

Woodlands

Freshwater – open
waters, wetlands,
and flood plains

Natural Capital

Maritime cliff and slope
Reefs, sand banks,
mudflats

Acid grassland, other
grasslands
Arable farmland

Saltmarsh, intertidal
mudflat, saline lagoons,
eel grass beds

Important habitats
Coastal floodplain and
grazing marsh, reedbed,
ditches, swamp, fen.
Pine woodland,
broadleaved woodland
Shingle, sand dunes,
beach

5
15
0
n/a

915
20
Outside
NCA

32

315

1982

13

3

177
795

27

% of
NCA

1713

Area
(hectares)

Biodiversity
x

x

x

x

x

x

x

x

Food provision
x

x

x

x

x

Other collectable resources
x

x

x

Water quality
x

x

Soil quality
x

x

x

x

x

x

Carbon sequestration

Regulating

x

x

x

Flood defence

Provisioning

Recreation
x

x

x

x

x

Cultural heritage
x

x

x

x

x

x

Cultural

x

x

x

x

x

Sense of place & tranquillity

Pollination & seed dispersal

Ecosystem services

x

x

Traditional activities

Table 2: Natural capital and the ecosystem services provided on the North Norfolk Coast.

Landscape character
x

x

x

x

x

x

x

x

x

x

Geology
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n/a

n/a

Mammals

Saltmarsh, intertidal
mudflat, shingle, sand
dune, maritime cliff and
slope

n/a

n/a

Erosion and
deposition

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Invertebrate
assemblage
Plant and lichen
assemblage
Fungi assemblage

Wintering bird
assemblage

Breeding bird
assemblage

Coastal floodplain and
grazing marsh, reedbed,
ditches, swamp, fen,
Shingle, sand dunes,
beach, maritime cliff
and slope, marine,
Saltmarsh, intertidal
mudflat, saline lagoons
Coastal floodplain and
grazing marsh, shingle,
sand dunes, beach,
saltmarsh, intertidal
mudflat, saline lagoons,
eel grass beds

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
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Habitat maps of the North Norfolk Coast
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3. Condition of the North Norfolk Coast
The condition of the habitats and species of the North Norfolk Coast, which form its natural
capital, is directly related to the coast’s ability to deliver ecosystem services.
The majority of the area is protected as a Site of Special Scientific Interest (SSSI), Special
Area of Conservation (SAC), Special Protection Area (SPA), and a Ramsar wetland of
global significance which cover approximately 66% of the area. Previously the condition of
specific interest features, certain habitats and species have been assessed using a subsite based unit approach.
This report looks beyond the boundaries of these protected sites, considering condition at
a landscape scale, to provide a holistic view on the condition of the North Norfolk Coast. It
also considers the processes and actions (drivers of change) across the landscape which
are impacting on the condition of the habitats and species.

3.1 What people said….
When asked for their opinion on the condition of the North Norfolk Coast more than two
thirds of respondents described the condition as either ‘good’ or ‘very good’ (fig. 8). These
responses were then compared to respondents’ views on individual aspects of the coast in
order to gauge where there were concerns, or where respondents feel things were going
well. When asked about the condition of the wild bird population, marine mammals, wide
open views or the tourism industry, respondents were significantly more likely to say that
these aspects of the coast are in good or very good condition. However, respondents were
on average significantly more concerned about the condition of the amphibian population,
soft cliffs, saltmarsh, land management, traditional activities, the historic landscape, the
gathering of natural resources and flood defence.
Analysis highlighted that two key user groups were significantly more pessimistic about the
condition of the coast than the overall average. These groups were people who selfidentified as conservationists or naturalists, and the group who self-identified as being
reliant on the coast as a source of income. There was found to be no statistically
significant different in the views of local people when compared to those from further
afield.
Respondents were asked to decide whether they felt various factors were major drivers of
change for wildlife, the landscape, and the natural resources of the coast (fig. 9). Of the list
of potential options respondents highlighted residential development, a growing population
and increased visitor numbers as the biggest drivers of change across the coast, with
farming practices and tourism following closely behind.
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Q7 How would you describe the overall condition
of the North Norfolk Coast
100
90
80
70
60
50
40
30
20
10
0
Very good
condition

Good condition

Neither good or
bad

Poor condition

Very poor
condition

Figure 8: North Norfolk Coast survey results: How would you describe the overall
condition of the NNC.

Figure 9: North Norfolk Coast survey results: Drivers of Change
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When asked to then rank the most positive and negative influences on the coast
respondents highlighted conservation management and tourism as major drivers of
positive change. At the same time tourism was also noted as a major negative influence
on the coast, alongside residential development and climate change.

Outside
NCA

Outside
NCA

Reefs

Sandbanks
covered by

Habitat

NNC
extent
(ha)

UK context for NNC extent
There are only five known areas of welldeveloped S. spinulosa reef in UK waters, and it is
restricted to areas with very high levels of
suspended sediment. Within the Wash and North
Norfolk SAC are the best developed examples in
the UK.
The Wash and NNC support one of the largest
areas of sublittoral sandbanks in the UK. It is the
representative example of this habitat on the
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Condition

Risk

x

x

x

x

Climate change
Disease

Drivers of change

x

x

Invasive species

Table 3: Condition of habitats on the North Norfolk Coast.

x

x

Dynamic Coastal processes
Management of habitats
Pollution

Recreational pressure

The North Norfolk Coast supports a unique diversity of habitats and a vast number of species, many of which are nationally scarce or
nationally rare or which are found in few areas elsewhere. In some case, the presence of some habitats, species assemblages and
individual species is regarded as of national or international significance but all form part of the coast’s natural capital and deliver multiple
ecosystem services. The following tables look at the condition of selected elements, with an emphasis on those whose presence here is
of at least national significance. The tables highlight the level of risk the habitats and species are facing, and the drivers of change that
are acting upon them.

3.2 Condition of habitats and species

x

x

Over exploitation of resources

50

1,920

Coastal
lagoons

Saltmarsh

Sand dunes

463

111

Outside
NCA ~30

Seagrass
beds

Unvegetated
and
Vegetated
shingle

324

Mudflats and
sandflats

water at all
times

east coast of England. The sandbanks are
important nurseries for commercial fish species.
Internationally important areas of habitat. Sandy
intertidal flats dominate, with mudflats in
sheltered bays supporting rich invertebrate
communities.
Populations can vary greatly year on year, no UK
extent figure available. Largest site in UK
Cromarty Firth supports approximately 1,200ha.
The NNC support ~1% of the UK coastal lagoon
resource, and is a significant part of the east of
England resource. They NNC lagoons are of high
ecological importance supporting a number of
nationally scarce species.
NNC supports >4% of the UK saltmarsh. Much of
the Saltmarsh across the UK is being eroded due
to coastal squeeze. Saltmarsh on the NNC is one
of few areas within the UK which is generally
currently accreting.
The shingle spit at Blakeney Point is one of the
best examples of transition between shingle,
sand, and saltmarsh in the UK. It supports many
rare species more typical of the Mediterranean.
It also forms a very significant feature in the
geomorphology of the NNC.
NNC supports:
Embryonic shifting dunes – 14% of national total
White dunes – 8% of national total
Grey dunes – represents one of the principle
variants of this habitat within the UK.
Humid dune slack – represents humid dune
slacks on the extreme of geographical range.
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x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Locally important area of soft cliff, which forms
part of a larger nationally important area of soft
cliffs which support breeding fulmar, and are
nationally important geological sites.
x

Mammals

Group/assemblage

Otter

Species
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UK Context for NNC population
There are few estimates for number of otters
in the UK, but it was estimated in 2003 that
there were 977 in England. Otters are now
widespread in England with a 527% increase
in occupied sites. The NNC population is
protected as a feature of the Special Area for
Conservation, but is unlikely to be nationally

Condition

Table 4: Condition of invertebrates, plants, and mammals on the North Norfolk Coast.
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Cliffs and
slope

Risk

x

x

Pollution
x

x

x

Drivers of change

x

Climate change

1,713

Invasive species

Nationally important extent of these habitats,
which support internationally important breeding
and wintering bird species, and a number of
nationally scarce species.

Management of habitats

Grazing
marsh,
swamp and
reedbed,
tall-herb fen,
ditches

Loss of habitat

Over exploitation of resources
Dynamic Coastal processes
Predation

Recreational pressure

Knowlton's Thread Moss
(Bryum knowltonii)

Narrow-mouthed Whorlsnail - Vertigo angustior

Mollusc

Petalwort
(Petalophyllum ralfsi)

Liverwort

Moss

Natterjack toad

Amphibian

Water vole

Grey seal

Common seal
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important. Anecdotal evidence suggests the
NNC population is increasing.
Including the Wash the NNC coast is the most
important site for common seal in the UK
supports some 7% of the UK population. The
UK holds 40% of the world population of the
European sub-species.
97,000 - 159,000 individuals breed in UK
which is about 39% of the
World population. 90% of the UK population
is in Scotland, but the NNC is still likely to
support internationally important numbers.
The Anglian region supports approximately
one fifth of the UK’s water vole population,
which has declines almost 90%. The North
Norfolk Coast is an important site for water
voles within Norfolk. Few estimates for NNC
population exist, but it is likely to be of
national importance.
NNC supports up to an estimated 400
breeding females, which represents >15% of
the UK population. Population has declined
across the UK with current populations only a
quarter what it should be.
Found only at Holme - one of just 11 sites in
the UK
Nationally venerable species found at only 32
sites in England, including the North Norfolk
Coast.
The NNC population is of national
importance. The Narrow-mouthed Whorlsnail is declining internationally the UK has
some of the biggest populations in Europe. It
unknown

unknown

Locally
extinct?

Unknown

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Starlet Sea Anemone Nematostella vectensis

Includes at least 20
nationally important
species associated with
the habitats of the NNC

Nationally important
species including: 7
species of beetle, 2
species of true bug, 1
species of bee, 1 species
of spider, 1 species of
fly, 1 species of netwinged insect, 1 species
of moth.

2 species of nationally
important Isopoda

Anemone

Vascular plant
assemblage

Insect assemblage

Woodlice &
waterlice (Isopoda)
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The species Armadillidium album is nationally
scarce but is widespread from Holme to
Holkham

NNC is incredibly important for the species
Stenophiloscia zosterae known only on the
NNC, Essex, and Devon.

NNC supports a number of nationally rare and
vulnerable insect species associated with the
special habitats of the NNC. It is a nationally
important site for the insect species it
supports.

is found within 63 distinct 1km squares of the
UK, with two of these on the NNC.
Starlet Sea Anemone is found at three sites
on the NNC. It has limited distribution in the
UK and is found on the east coast of Suffolk,
the Blackwater Estuary and Hamford Water in
Essex, the Hampshire coast, the south coast
of Dorset, Sand Bay in the Bristol Channel,
and St' Bees Head, Cumbria. It is considered
venerable internationally.
NNC supports a number of nationally rare and
venerable species associated with the special
habitats of the NNC. It is a nationally
important site for the assemblages and
individual plant species it supports.

unknown

unknown

unknown

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Little Tern

Marsh Harrier

↓

↓

Garganey

Ringed Plover

−

Common Tern

Mediterranean
Gull
Redshank

↓

Bittern

Insufficient
data
Insufficient
data
−

−

↑

Bearded Tit

NNC
population
trend
−

Breeding bird
species
Avocet

x

x

x

x

x

x

2 to 4% national total
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x

x

x

x

x

x

x

↓
Insufficient
data

x

x

x

x

c 1% national total

Risk

Drivers of change

x

x

Condition

Recreational pressure

↑

↑

↓

↑

↓

↑

↑

UK
population
trend
↑

x

Pollution

x

Predation

>1% national total

>1% national total

22% of national total:

Rear breeding bird within the UK

2.6% of national total

4.5 % national total

9-10% national total

UK context for NNC population
16% national total

Table 5: Condition of breeding birds on the North Norfolk Coast.

unknown

Climate change

Earthstar assemblage:
11 species found on NNC

Invasive species

Fungi assemblage

x

x

x

x

x

x

x

Management of habitats

At least national importance: Holkham 2nd
most species-rich site in GB, Holme within the
top 10.
x

x

x

x

x

Dynamic Coastal processes

Sand dune fungi
assemblage

x

x

x

x

x

x

Loss of habitat

Over exploitation of resources

−

−
−

↓

−

Little Egret

Oystercatcher
Lapwing

Snipe

Fulmar

<1% national total
<1% national total (0.02%), but regionally
important

<1% national total
<1% national total

>5% national total

Most important breeding colony in UK

Hen Harrier

Dark-bellied Brent
Goose
Golden Plover

Bittern

Bar-tailed Godwit

Habitat/Species
Avocet
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↓
Insufficient
data

>1% national wintering population

↑
Insufficient
data

>1% national wintering population

↑

−
Insufficient
data

> 5% national wintering population

>1% national wintering population

5% national wintering population

Most important UK site

UK context for NNC population

UK
population
trend
↑

↓

↑

↓

↓

Insufficient
data
↑

↓

↑
Insufficient
data

NNC
population
trend
↑

Table 6: Condition of wintering birds on the North Norfolk Coast.

↑

Insufficient
data

Condition

Insufficient
data

Risk

x

x

x

x

x

x

Recreational pressure

Spoonbill

x

x

x

x

Pollution

x

x

x

x

x

x

x

x

x

x

x

Predation

x

x

x

x

x

x

x

Drivers of change

x

x

x

x

x

x

Climate change

↑

Invasive species

37% of national total and 2.51-2.67% of the
global total.

x

x

x

x

x

x

Management of habitats

↑

Dynamic Coastal processes
x

x

x

x

x

x

Over exploitation of resources

Sandwich Tern

x

x

x

Loss of habitat

↑

↑

↓
↑

↑

↑

↓

↓

↓

↓

↓

↓

↑

−

↓

Knot

Pink-footed Goose

Pintail
Redshank

Ringed Plover

Ruff

Shorelark

Snow Bunting

Twite

White-fronted Goose

Wigeon

Sanderling

Black-tailed Godwit

Greylag Goose

Shelduck

>2% national wintering population
>7% national wintering population
>2% national wintering population
>1% national wintering population
>1% national wintering population

There is little data for the current UK
population, with an estimated 10,00015,000 (1981-84). NNC supports possibly
1% national total (Musgrove et al. 2013)
Major wintering grounds for rapidly
diminishing English breeding population.
UK wintering population estimated at
100,000 individuals (1981/82 - 1983/84)
(Lack, P. 2011). However there has been
recent rapid winter Population and range
decline between 1981-2010 (Eaton et al.
2015)
> 9% national wintering population

>8% national wintering population

5% national wintering population
Most important UK site. Norfolk held 152,
514 birds in December 2004, then some
46% of the global total and most in North
Norfolk.
>1% national wintering population
>1% national wintering population
3% national wintering population
17% national wintering population
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↓

↑

↑

−

↓

↓

↓

x

x

x
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x

Insufficient
data
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data

x

x

x

x

x
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x

x

x

x
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x

x

x

x

x

x

x

↓

↓

↓
↓

↑

↓

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
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x
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x
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>1% national wintering population
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↑

↑
↑

↑

↑

↑

↓

↓

−

↑

↓

−

↑

Insufficient
data

Teal

Shoveler
Common Scoter

Cormorant

Little Egret
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3.3 Drivers of change
As shown in the condition tables above, the ecological condition of a number of habitats
and species is poor, or likely to decline because of various factors and activities.
Ultimately, reduced ecological condition impacts on the environment’s natural capital
ability to deliver services which benefit us all.
Drivers for change can be positive or negative, and there are a number of positive drivers
of change across the North Norfolk Coast, for example the positive management of
habitats. However, the following section will mostly focus on the drivers behind negative
change. This is not in an attempt to ignore the positive work which is being undertaken,
instead we look to identify the outstanding issues which threaten this precious coast. For
only by tackling these issues, working together with and supported by the communities
that use and love this landscape, can we secure a resilient landscape that meets the
needs of people and nature, now and into the future.
3.3.1 Recreational pressure
Recreational disturbance is one of the biggest risks to the environmental condition of the
North Norfolk Coast. There was an estimated 8.1 million and 8.2 million visitors to North
Norfolk District and King’s Lynn and West Norfolk Borough in 2016 respectively (North
Norfolk District Council, 2016) (Kings Lynn and West Norfolk District Council, 2016). It is
likely that a large number of these visitors will be accessing the coast which is a major
tourist draw for the area. Norfolk County Council commissioned Footprint Ecology to
undertake visitor surveys during 2015-16 at European protected sites across Norfolk
(Panter, Liley, & Lowen, 2016) and these provide the most up to date visitor data (see fig.
10). The survey recorded visitors at 7 sites across the NNC during summer and winter,
with 46% of interviewees on holiday and over 50% on a short visit from home. The three
most popular activities undertaken on the coast are dog walking, walking, and wildlife
watching (see fig. 11)
Footprint Ecology recorded a total of 336 people and almost 67 dogs per hour during
summer across all the survey sites, and 162 people and 45 dogs per hour during winter.
The most visited survey site was Holkham Nature Reserve which in summer had 120.5
people and almost 30 dogs per hour accessing the site from Lady Anne’s Drive, and
almost 80 people and 14 dogs per hour accessing from Wells Beach car park.
The Footprint Ecology report also identifies a likely 9% increase in visitor numbers due to
planned and allocated future development within Norfolk. However, numbers are likely to
grow further than this predicted 9% with population growth and development which is
occurring in neighbouring counties. It has also been predicted that increased temperatures
due to climate change may increase the number of visitors to Britain’s coastline (Coombes
& Jones, 2010).
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Figure 10: Number of people and dogs accessing sites across NNC in summer (S) and
winter (W). Data from Footprint Ecology Visitor surveys of Norfolk’s European proteted
sites (Panter, Liley, & Lowen, 2016).

Figure 11: Activities undertaken by visitors to the North Norfolk Coast. Data from Footprint
Ecology Visitor surveys of Norfolk’s European proteted sites (Panter, Liley, & Lowen,
2016).
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Where these high visitor numbers are not sufficiently managed it is having a damaging
impact on the habitats and species of the coast. Activities such as walking (including dog
walking), horse riding, watersports (sailing, kite surfing, kayaking & paddle boarding), light
aircraft, and wildfowling can all have negative impacts. These include the disturbance of
wildlife, trampling and erosion, littering, and the introduction of excess nutrients through
dog fouling. Within the Site Improvement Plan for the Wash & Norfolk Coast SPA & SAC
recreational pressure has been identified as a threat to the protected habitats and species.
3.3.1a Disturbance of wildlife
Animals react to people in the same way that they react to potential predators and this
causes disturbance, with a number of impacts, including (Lowen, Liley, Underhill-Day, &
Whitehouse, 2008) (Natural England, 2009) (English Nature, 2005):
x Reducing the area of suitable habitat by permanently displacing animals from a
site.
x Temporarily displacing animals from a site, causing them to expend energy and
reducing their feeding time. In breeding birds this leaves eggs un-incubated,
causing thermal stress and exposure to predators.
x Raising stress levels in disturbed animals causing physiological and behavioural
changes, and potential loss of condition.
x Distracts animals, increasing risk of predation and reducing feeding time.
x Cause direct mortality trough trampling. Ground nesting birds are at particular risk
of chicks and eggs being trampled. Some invertebrate species are also likely to be
at risk of trampling.
Whilst there is a wealth of research on the disturbance impacts on both breeding and nonbreeding birds, the impact on other animals is less well researched.
The recreational activities which have the biggest disturbance impact on our coastal birds
is shown in table 7.
Dog ownership promotes human health, wellbeing and provides the benefits from being
outside in the environment. Dog walking has however frequently been shown to be a
significant disturbance issue, especially when dogs are off leads and not under close
control (Lowen, Liley, Underhill-Day, & Whitehouse, 2008) (English Nature, 2005) (Natural
England, 2009). The data from Footprint Ecology shows walkers with dogs off leads are
more than twice as likely to cause major bird flight events as walkers with no dogs, despite
making up a small proportion of visitors (Footprint Ecology, 2014). Dogs off leads can
cover more ground than people, are more likely to trigger a major flight of birds, and have
been linked (although rarely) with killing of chicks of ground nesting birds (Natural
England, 2006). Dogs accessing edges of pools used by natterjack toads has also been
identified as a disturbance issue. Disturbance by dogs is a particular issue on the North
Norfolk Coast due to the high numbers of dog walkers all year round and the number of
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dogs off leads, especially during breeding season, and of course, because of the sheer
national significance of the wildlife susceptible to disturbance. Yet the North Norfolk Coast
is widely promoted as a dog walking destination where dogs can run freei. Dogs are
excluded from beaches at Hunstanton for recreational reasons, to keep beaches clean for
bathers, however nowhere on the coast (except for some small seasonal exclusions) is
access for dogs zoned for wildlife reasons.
Table 7: Footprint ecology’s top ten activities causing major flights from 10,100
observations across UK SPA’s. (Footprint Ecology, 2014)
Activity
Dog walker, dog
off lead
Walker (no dog)
Bait Digging
Dog walker, all
dogs on lead
Motor vehicle
Birdwatcher
Rowing Boat
Jogger
Cyclist
Kitesurfer

No. Of major
flights

% of major flights

% of visitor
volume

409

45

29

167
81

18
9

35
2

51

6

8

31
21
18
13
13
11

3
2
2
1
1
1

2
1
<1
5
8
1

It should be noted that the data in table 7 has been scored by the frequency of the activity
as well as the amount of disturbance caused. For example, kitesurfing and rowing boats
are more likely to cause disturbance than walking but are much less frequent activities on
the coast. However, a substantial increases in these activities, especially in sensitive
areas, could be a particular issue given their high likelihood of disturbing wildlife. Personal
watercraft also allow people to access sites which are less accessible by foot, for example
islands and remote areas of saltmarsh. This can cause disturbance of birds in areas which
have previously been a refuge from human disturbance, and there is some concern about
the increased numbers of people kayaking and paddle boarding through saltmarsh creeks
on the NNC.
Bait digging is widespread across the North Norfolk Coast, and is identified by the
Footprint Ecology observations as causing the third highest number of major flights.
Disturbance when there are alternative feeding areas may have a lower impact with birds
still able to find food, reducing disturbance impacts. This may be true for bait digging as it

i

For example: Explore Norfolk website: https://www.explorenorfolkuk.co.uk/dog-friendly-norfolk.html (as
viewed 22nd October 2018)
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occurs at low tide when there are wide feeding opportunities. However, the high incidence
of disturbance is a concern as is, of course direct competition with birds for the bait/food
resource.
Evidence on the recreational impact of horse riding is mixed, and it has been observed as
having both a high and low disturbance impact (Natural England, 2009). Horse riding does
not feature in the top ten leading causes of disturbance as observed by Footprint Ecology,
but it is not possible to say if this is due to low disturbance levels or infrequency of riders at
the observed sites. There are high levels of horse riding at the Holkham Estate on the
North Norfolk coast, and numbers appear to be increasing elsewhere on the coast,
understanding its impact could be useful for tailoring current management measures.
Microlight aircraft have also proved to be a disturbance issue on the NNC causing major
disturbance to pink-footed geese at Holkham during the winter, and disturbance of nesting
tern colonies on Scolt Head during breeding season and unquantified impacts at wader
roosts and on nesting fulmars at Hunstanton – a favoured launch point (though launching
is not permitted) and focus of those flying.
Wildfowling can be a cause of disturbance for wintering birds on the NNC, however
research on disturbance on The Wash found little evidence of significant disturbance from
wildfowling, especially compared to other groups such as walkers (Collop, 2016).
Wildfowling is widespread on the NNC and shooting by local wildfowling clubs requires
consent. It is mostly well managed with the provision of refuge areas, rest days, and
limited bags for threatened species to minimise the disturbance impacts. There are also
restrictions which require a cessation of shooting between the hours of 10am and 2pm.
This pattern of timing reflects traditional use and prevents a marsh being disturbed all day
when shooting is being undertaken. Wildfowling is also practiced by commoners under
their common rights, with each rights holder taking only a sufficiency for themselves and
family. However, a recent trend has seen visiting wildfowling clubs securing shooting by
buying up common rights. This could lead to much larger scale and less managed
shooting across the coast, which could have significant impacts.
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Case study: Ringed Plover (Charadrius hiaticula)
Ringed plovers are a red listed bird of conservation concern due to the rapid declines in
their breeding and wintering numbers. They are small waders which nest on beaches
and shingle with low vegetation in a simple well camouflaged nest (called a scrape) on
the ground. Breeding occurs from mid-April to late summer. Each breeding pair
occupies its own territory and does not nest in colonies making it difficult to protect
nests. This makes them particularly sensitive to human disturbance and trampling.
The North Norfolk Coast is an important site for ringed plovers with the SPA supporting
approximately 2.6% of the British breeding population (JNCC, 2001). However, the
breeding population of ringed plovers has shown a steady and consistent decline on the
North Norfolk Coast. The last full count on the NNC in 2007 recorded 202 pairs
between Old Hunstanton and Weybourne (Brown & Mccallum, 2016). In 2016 a near
complete count on the North Norfolk Coast SSSI recorded a population of 143 pairs at
12 sites (Norfolk and Norwich Naturalists’ Society., 2017). These populations show a
serious long-term decline from c.435 pairs in 1984 and 283 pairs in 1993 (Rooney &
Eve, 1993).

Image 1: Ringed plover ©Natural England/Paul Lacey
Current visitor levels on the North Norfolk Coast are likely to be significantly reducing
available habitat suitable for breeding ringed plover. The population has declined on all
of the main breeding sites except Scolt Head, a remote and less accessible site, where
the breeding population has actually increased (Wood, 2017). Liley and Sutherland
researched ringed plover breeding on a 9km stretch of the Norfolk coast from Wolferton
Creek to South of Hunstanton (just outside the NNC NCA). They predicted that if nest
loss from human activity was prevented the ringed plover population would raise by as
much as 8%. A complete absence of human disturbance would lead to an 85%
increase in the population. However, if visitor numbers doubled, then the population
would decrease by 23% (Liley & Sutherland, 2007).
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PhD research by Coombes looked at the potential impacts of climate change on ringed
plover on the Norfolk coast. The research predicts an increase in coastal visitor numbers
as a consequence of climate change, leading to further areas of habitat becoming
unsuitable by 2080, and nesting habitat decreasing by up to 73% (Coombes E. , 2007).

Case study: Little Tern (Sternula albifrons)
Little terns are small migratory seabirds which winter in Western Africa returning to the
UK in April where they remain to breed until late summer. They nest in colonies on the
coast in well-camouflaged shallow scrapes on beaches, spits or inshore islets. They
forage close to their breeding site requiring shallow, sheltered feeding areas where they
can easily locate the small fish and invertebrates they feed on (JNCC, 2018).

Image 2: Little tern ©Natural England/Paul Lacey
Little terns are amber listed as a bird of conservation concern due to the declines in their
breeding populations. At the time of the North Norfolk Coast (NNC) SPA designation it
supported up to 400 pairs of little terns representing 20% of the British breeding
population (SPA citation 1996). Since designation little tern numbers on the coast have
declined 17%. The NNC little terns are fledging on average 0.3 chicks per pair, below the
number required to maintain their current population (NNNS, 2006-2015).

Research on breeding little terns in Portugal found human disturbance to be a significant
factor in judging little tern breeding success. Little terns were up to 34 times more likely
to succeed when measures were in place to reduce human disturbance (Medeirosa, et
al., 2007). On the North Norfolk Coast as part of the national EU LIFE Little Tern
Recovery Project, little tern nesting sites are fenced and wardened. Funding for these
protective measures under this project ends in 2018.
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Current colonies on The NNC are at Holme, Scolt Head Island, Gun Hill (Burnham
Overy), Holkham Bay, Wells Outer Harbour/Bob Hall’s Sand, Stiffkey Binks, Blakeney
Point and Stiffkey Meals. Formerly, there were colonies at Titchwell and Brancaster
Beach and although these have not been used in recent years, recolonisation is
possible. The largest colonies are at Scolt Head and Blakeney which are both remote
with little human disturbance and support approximately 100 pairs each (NNNS, 20062015).
The Holkham Bay and Gun Hill colonies support around 30+ pairs each year. Both of
these sites are protected with fencing and a warden splits their time between both sites
during the breeding season. Despite these protections, at Gun Hill between 2014 and
2016 only 21 chicks have successfully fledged from 97 nesting pairs. Over the same
period the Holkham Bay colony fledged no chicks from a total of 74 nesting pairs
(Unpublished NE monitoring). It is difficult to attribute this poor breeding success to
recreational disturbance without extensive monitoring. However observations at these
sites indicate they are being accessed by people and dogs despite the protection,
including one record of people wild camping with dogs within the Gun Hill colony (pers
comms. site manager).

3.3.1b Trampling and erosion damage to habitats
Sand dunes and shingle habitats are particularly sensitive to trampling and erosion.
Saltmarsh has been shown to be more resilient, however young newly forming saltmarsh
(pioneer saltmarsh) may be prevented from developing fully. Evidence suggests that
erosion and trampling can have negative impacts on the species that use these habitats,
particularly lichens, invertebrates, and some plants (Natural England, 2009). It should
however be noted that some invertebrates and plants require bare ground (young
successional habitats) which could be created through carefully managed recreational
disturbance at sites. Research shows horses can cause severe erosion at sites, more than
other access types (Natural England, 2009).
Research by Coombes found dog walkers and walkers were more likely to use vegetated
habitats, such as dunes and saltmarsh than other users (Coombes E. , 2007).
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Image 3&4: Left: Erosion of dunes at Burnham Overy. Right: Vegetation colonising the
undisturbed shingle on the right hand side of the fence at Cley.
There is little baseline data available for levels of recreational trampling and erosion on the
North Norfolk Coast, although aerial photography does provide some indication, as does
local knowledge. Erosion and trampling on the coast’s saltmarshes seems to be localised
and might not be an issue on the saltmarsh habitats at present. However, the trend seems
to be for an increase in the number routes and eroded paths across the saltmarshes.
There is one area of pioneer saltmarsh at Holkham Bay which is showing a high level of
erosion from recreational access as described in the case study.
There are localised signs of recreational erosion damage at many of the sand dune sites
across the North Norfolk Coast (Image 3). However, it is not known what impact this is
having on the flora and fauna of these habitats, and this is an area which should be
investigated further.
Shingle habitats are very sensitive to trampling, and this is an issue on the shingle at Cley
and Blakeney Point. Where recreational activity is high this can lead to a loss of
vegetation, or stop vegetation colonising suitable areas. Where fencing has been installed
on the shingle ridge at Cley, restricting access, the difference can be clearly seen (Image
4) Trampling of shingle is also detrimental to the invertebrate communities.
Bait digging frequently occurs on mud and sand flats, and whilst we suspect it normally
causes no significant damage, the exception is when it occurs on eel-grass beds. On the
North Norfolk Coast some small-scale damage has been recorded to eel-grass beds at
Well’s harbour as a result of bait digging.
3.3.1c Littering and pollution
Littering and pollution issues can occur at sites where there are high levels of visitors.
Litter can be hazardous to wildlife and high levels of dog fouling can damage low nutrient
habitats. Litter is covered in more detail below in the pollution section.
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Nutrient enrichment by dog fouling can lead to changes in plant composition and plant
growth rates. Dog fouling tends to occur within 400m of entrances to sites and within about
1m of paths. Defecation also tends to occur more when dogs are off the lead. The total
amount of dog faeces at well-used sites can be considerable. A study at Burnham
Beeches NNR in Berkshire calculated a total of 60 tonnes of faeces/year and 30,000 litres
of urine, of which 33-48 tonnes of faeces, and of course all of the urine, was not picked up.
Dog faeces can stay on dry sites a long time, up to 2 months, releasing nutrients in to the
environment over a prolonged period (Natural England, 2006).
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Case study: Pioneer Saltmarsh (Holkham Bay)
Pioneer saltmarsh is widespread along the coast. It is often found on the remote
saltmarsh edges and there are few large areas. At Holkham bay there is a 28ha area of
pioneer saltmarsh which sits on the main walking route from the carpark at Lady Anne’s
Drive and is adjacent to the bridle way. This saltmarsh is an important resource
representing a relatively large area of this habitat which is accessible to the public. This
site is also an important feeding area for wintering shorelark.
However, its location makes it very susceptible to recreational pressure and up to 20% of
the saltmarsh area has been eroded by horse riding and walkers who have created a
network of paths through the saltmarsh (Image 3) Once new paths are formed this
encourages further use by visitors, increasing the erosion. These paths get widened in
wet conditions when people avoid wet muddy ground by walking on the dry vegetated
ground at the edge of paths, further widening them.

Image 5: Aerial photo of pioneer saltmarsh at Holkham Bay showing saltmarsh area
(purple) and eroded paths (red).
The main area of erosion is a large central path which is the main route through the
saltmarsh to the beach (Image 5). This path is mostly used by walkers but is also used
by horse riders against the guidelines for the site. Whilst this path might be suitable for
the main route for walkers, it is now very wide with significant damage to the saltmarsh.
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The saltmarsh to the west of this path is also heavily eroded with a number of widening
paths used by visitors. As well as walkers, horse riders are using the paths through this
area of saltmarsh and riding across areas of intact saltmarsh causing further damage
(images 6&7). Without management to reduce the pressure on the saltmarsh, further
areas will be lost to erosion from this recreational pressure.

Image 6&7: Damage to intact saltmarsh from horse riding at Holkham Bay.
Wooden barriers and signage are being used to try to reduce access to some of the
worst eroded paths on the western edge of the saltmarsh. This method minimises the
cost and visual impact of the protection. Unfortunately, as shown in images 8 and 9
these measures have largely been ignored, instead creating paths around the barriers.
This highlights the difficultly in changing visitor behaviour.

Image 8&9; Left – large eroded central path through saltmarsh. Right – eroded path
around wooden barrier.
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3.3.2 Pollution
On the North Norfolk Coast there are sources of pollution which are impacting on the
wildlife, landscape beauty, and ecosystem services of the coast. In this section pollution
sources have been divided in to atmospheric pollution, and litter and marine pollution.
3.3.2a Atmospheric
Many habitats are sensitive to excessive levels of nutrients, such as nitrogen (N), which
can damage plant communities. There is strong evidence that across the UK nitrogen
deposition has had an adverse effects on habitats which are adapted to low nutrient levels.
Despite reduction in nitrogen emissions in recent years, levels of nitrogen deposition have
remained the same as 1980’s levels due to changes in atmospheric chemistry.
Experiments suggest that ammonia deposition could have a larger impact than other types
of nitrogen deposition, so reducing ammonia emissions, especially from agriculture is a
priority (Centre for Ecology & Hydrology, 2012).
The maximum level of pollutant a habitat is able to withstand before damage occurs is
called the critical threshold. In the UK between 2006 and 2008, 58% of all habitat areas
sensitive to nutrient enrichment from nitrogen exceeded their critical threshold. This is
predicted to decrease to 48% by 2020 (Centre for Ecology & Hydrology, 2012).
The sources for atmospheric pollution include: power generation, industry, agriculture, and
transport. Air pollution by its nature is mobile, and there is little evidence to identify the
critical sources of pollution on the North Norfolk Coast
Data from Air Pollution Information System (APIS) shows the average level of nitrogen
deposition across the NNC coast is 12.8kg N/ha/yr, with the lowest level 9.5kg N/ha/yr and
the highest 17.6kg N/ha/yr (APIS, 2018). The critical thresholds for habitats are (APIS,
2013):
x Saltmarsh & saline lagoons: 20-30kg N/ha/yr
x Sand dune and shingle: 8-20kg N/ha/yr
x Maritime cliff and slope: 20-30kg N/ha/yr
x Fens, marsh, and swamp: 15-30kg N/ha/yr
x Coastal and floodplain grazing marsh: 15-25kg N/ha/yr
x Woodland: 10-20kg N/ha/yr
x Hedgerows: 10-20kg N/ha/yr
Based on these critical thresholds a number of habitats are at threat from current levels of
atmospheric pollution. Of particular concern are mosses and lichens which are particularly
susceptible to pollution. Current levels are also a concern for the sand dunes and shingle
on the NNC which are the most sensitive habitats to nutrient enrichment on the coast.
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Case study: Sand dunes and shingle habitats
There are 463 hectares of sand dunes on the North Norfolk coast. These dunes
represent:
x 14% of the national total of embryonic shifting dunes
x 8% of national total of white dunes
x A principle variant of grey dune habitat
x Humid dune slacks at the extreme of their geographical range
The dune systems also play a role in flood defence on the coast, and add to the natural
beauty and character of the landscape.

Image 10: Sand dunes at Holkham bay ©Natural England/Peter Wakely
There are many pressures threatening sand dunes including: sea-level rise, climate
change, recreational pressures, lack of management, over-stabilisation, and nitrogen (N)
deposition. They are generally infertile low nutrient habitats which makes them sensitive
to N deposition (APIS, 2018). Excess nitrogen levels impact on sand dunes by changing
their plant communities, causing increased vegetation growth, and hence loss of bare
ground habitats. This increased vegetation cover impacts on the range of species that
use these habitats reducing biodiversity (Howe, Litt, & Pye, 2012). It can also act to
stabilise dune systems stopping natural coastal processes. Fixed stabilised dunes are
less able to function in a dynamic coastal environment. In the long term this makes them
susceptible to erosion and loss as sea levels rise and storm event increase due to
climate change.
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APIS recommended N deposition values for use detailed impact assessments on sand
dune habitats are as follows (APIS, 2013):
x Shifting coastal dunes = 10kg N/ha/yr
x Coastal stable dune grasslands (grey dunes) = 8kg N/ha/yr
x Moist to wet dune slacks = 10kg N/ha/yr
x Dune slack pools = 10kg N/ha/yr
The current mean nitrogen deposition level across the NNC coast is 12.8kg N/ha/yr,
above the impact assessments levels for the dune habitats.
Full vegetation surveys of the NNC dunes carried out in 1989/90 provide a useful
baseline for assessing the impacts of N deposition. Later condition assessments, mostly
carried out in 2009/10, found the majority of the dune sites to be in favourable condition,
except for two sites which had high levels of scrub coverage. Whilst there has not been a
recent survey of all the coast’s sand dunes, observation by site managers suggest N
deposition is starting to impact on the dunes, increasing the growth and coverage of
grass and scrub species. A repeat of the 1989/90 surveys would provide useful data on
the extent of these changes. N deposition represents a major threat to the condition of
the NNC dunes.
There is very little evidence about the effects of N deposition on shingle communities,
but impacts may be similar to those on acidic dune communities (shingle is usually
acidic) (APIS, 2018).

3.3.2b Litter and marine pollution
Awareness of marine litter and its impacts is at an all-time high as a result of high profile
television coverage. There is high public interest and a strong desire to tackle this issue.
Plastics are one of the main components of marine pollution, with plastic from everyday
non-biodegradable items getting into the marine environment where they remain. The
fishing industry can also be a source of substantial amounts of marine litter in the form of
discarded fishing gear (JNCC, 2018).
Litter has a visual impact and is offensive to many people who use the coast. Litter is easy
to find along the North Norfolk Coast, and whilst a proportion is washed up on the coast,
litter is also dropped by visitors.
Litter can have several impacts on wildlife, such as (Natural England, 2006):
x Small micro particles of plastic and toxic materials entering the food chain as they
are consumed by animals.
x Injury from eating litter.
x Physical injury and trapping of wildlife.
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This includes food litter attracting scavengers, such as crows, which also act as
predators.

Beachwatch run by the Marine Conservation Society is the UK’s biggest beach clean-up
and survey programme. Data gathered by Beachwatch during 2016 – 2017 for sites on the
North Norfolk Coast is summarised below.
Table 8: Data from Beach Clean, Marine Conservation Society, gathered 2016-2017.

Brancaster

No. of
visits
9

Total volunteer
hours
342

Total
bags
58.5

Total
faeces
83

Bags per
visit
7

Bags per
volunteer hour
0.17

Snettisham

1

48

10

16

10

0.21

Holkham

1

100

20

46

20

0.20

Cley Beach / Blakeney Point

2

64

17

4

9

0.27

Old Hunstanton

1

69

10

11

10

0.14

Titchwell Marsh

1

56

10

5

10

0.18

Holme Dunes Nature Reserve

1

95

15

23

15

0.16

Beach name

Using the number of bags collected per volunteer hour as a proxy for amount of litter
suggests that Cley Beach/Blakeney Point is the most littered area of the NNC. The amount
of faeces on the coast is also an issue, faeces as recorded in this survey is faeces that has
been collected in a plastic bag, and then discarded on the beach. The three worst sites for
faeces were Holkham, Brancaster, and Holme Dunes Nature Reserve. The data also
showed that at some sites plastic made up over 80% of the litter collected.
The Beach clean programme shows the impact that volunteers can have with over 140
bags of litter collected over the two years. It is a great example of how local communities
can come together to improve the health of the coast and their local environment.
3.3.3 Predation
Predation is a natural process. However it can become a problem when prey species have
restricted breeding sites, in combination other pressures (such as recreation disturbance),
and where predator numbers are artificially high. Predator numbers can be artificially high
where other food sources support them in large numbers, for example crows feeding at pig
farms.
Where predation has become an issue, often the only recourse seems to be managing
these impacts through predator control and fencing. Whilst predator control is likely to
need to continue, it needs to be undertaken in conjunction with tackling the other
pressures effecting a species.
On the coast it appears that foxes are present at most sites, while stoats and weasels are
fairly ubiquitous but probably less of a problem. As Otter numbers grow, so does the
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potential predation pressure they present. Corvids are present in quite high numbers at
some sites, and rats have previously been a problem for nesting terns at Blakeney Point.
Large gull species can also be a problem at some sites and Mediterranean gulls may
become an issue as their numbers grow.
Site managers keep records of predation at their sites and implement control measures
where necessary. However, it is worth monitoring activities on the NNC which could attract
enhanced numbers of predators to the coast. Activities such as pig farming, game bird
rearing, or food discarded by visitors. Pig farming, especially where scatter feeding is
employed, can greatly increase the number of corvids (crows, rooks etc.) in an area. The
impact of gamebirds is less well understood, but released birds which access the coast
from estates adjacent to the NNC could be artificially increasing prey availability and thus
predator numbers following large releases.
3.3.4 Climate change & dynamic coast
It is understood by most who live, work and visit the North Norfolk Coast that it is a
naturally dynamic place, shaped by coastal processes and weather. It is also widely
accepted that climate change at the coast is likely to be associated with increased
flooding, greater rates of redistribution of soft sediments through erosion and deposition as
a result of storms, surge tides and sea level rise. There have always been flood and storm
events, but they are predicted to increase in frequency and severity. Data from the North
Norfolk Shoreline Management Plan (SMP) (East Anglia Coastal Group , 2010) reports a
sea level rise of over 140mm at Lowestoft between 1955 and 2005. It also models
continued sea level rise (see fig. 12) predicting a further increase of over 300mm on 1990
levels by 2055. As a result of these increases a further 700 properties could be in the tidal
flood zone by 2105 due to climate change. The NNC survey results show an awareness
and concern for the effects of climate change and rising sea levels.
Dynamic coastal processes are important for maintaining the habitats and geology of the
NNC. The erosion and deposition of sediments has shaped this coast, one of the largest
expanses of undeveloped coastal habitat of its type in Europe. Features like Blakeney
Point and Scolt Head Island are geologically important as well as providing a range of
habitats. A lack of coastal dynamics is a risk for habitats such as sand dunes and shingle
barriers which support species specially adapted to living in the shifting sand
environments. Where these dynamic process stop dunes can become static reducing their
biodiversity. Static dunes which cannot move inland in response to coastal change provide
less of a flood management service and are at a long term risk of loss. This represents a
loss to wildlife and flood defence.
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Figure 12: Expected sea level rise from 1990-2110 in the East of England (from North
Norfolk SMP)
Climate change is likely to change the current coastal dynamics. Increased storminess and
rising sea levels are likely to put habitats under pressure, especially where they are not
allowed to adapt naturally. The North Norfolk SMP (East Anglia Coastal Group , 2010)
states:
‘In the short term, the plan sustains the existing habitats and their species. Over the
medium and long term, natural processes and sea level rise are likely to reduce tidal
dynamics behind the barrier island and spit. Also, where freshwater and brackish habitats
are protected by natural defences (dunes and shingle ridge), increased levels of
management will be needed to sustain the habitats.’
It is important that we work with coastal dynamics and allow the coast to adapt to climate
change as much as possible through these natural processes. In some areas this will
result in a loss of habitats in their current location, such as fresh water habitats and gains
in others. Where habitats are lost for reasons other than natural change this requires
mitigation and compensatory habitat to be created to avoid losses to wildlife. This will
require careful monitoring and consultation to ensure that we find the right solutions for
people and nature.
It has been predicted that increased temperatures due to climate change could increase
numbers of visitors to the coast, this in turn will increase the recreational pressure on the
coast. Increased temperatures are also likely to impact on the ranges of the flora and
fauna. For example the RSPB and Birdlife International have produced a Climatic Atlas of
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European Breeding Birds. The Atlas predicts that without urgent action on climate change,
the range of most European bird species could shift nearly 550 km north-east by the end
of the century, reducing populations by up to a fifth (RSPB & Bird Life International, 2007).
The impact on non-mobile species and plants is likely to be even more significant and
needs managing going forward. It is likely that we will see a change in the bird species on
the NNC, and it could become an important site for new species, for example the growing
population of spoonbills on the coast.
It is worth noting while considering climate change that the amount of CO 2 emitted per
person in Norfolk is higher than both the average for the East of England and the UK (see
table 9).
Table 9: Carbon estimates recreated from Norfolk Insight data (Norfolk Insight, 2018)
Land use, land
Industry and
Domestic Transport
use change
Total per
commercial
per capita per capita
and forestry
capita
per capita
County
emissions emissions
per capita
emissions
emissions (t
(t CO2 per (t CO2 per
emissions (t
(t CO2 per
CO2 per
person)
person)
CO2 per
person)
person)
(2015)
(2015)
person)
(2015)
(2015)
(2015)
Norfolk
2.4
1.7
2.2
-0.2
6.1
East of
1.8
1.6
2.3
0.0
5.7
England
England
2.2
1.6
1.9
-0.1
5.6

Case study: The storm surge of December 2013.
The storm and tide surge of December 2013 was by many accounts unlike anything
experienced in recent living memory on the North Norfolk Coast. A combined high tide
and strong northerly winds sent a huge raised pulse of water down into the natural
funnel of North Sea, where it hit the North Norfolk Coast full on during the night of 5
December 2013.
The floodwalls and shingle ridge enclosing freshwater marshes and agricultural land
were breached or overtopped in many places, often quite violently. Elsewhere, the main
east coast road and some properties were inundated. The whole coastal strip
dramatically changed overnight, and dawn broke to a daunting scene of eroded
beaches, scoured and flattened dunes, breached sea walls, debris, grounded boats,
flooded quays, roads and marshes. The scenes were emotive for many, and a sobering
reminder of the power of natural forces on this vulnerable coast.
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The immediate priority was rightly to make people and property in peril safe and secure,
and an emergency response kicked in right away. During the days after, the sea water
began to recede, although it took a long time to drain away from some marshes. There
were immediate decisions to make about repairs and putting the place back on its feet.
But then began the necessary conversations involving everyone with an interest about
what to do next. This rightly included a debate about what, if events like this were likely
to become more frequent, to do to make the North Norfolk Coast more climate change
resilient and adaptable long term.

Image 11: Flooding at Cley Marshes reserves, 6 December 2013 (Porter, 2018)
The surge created major challenges for everyone on the coast, both short and long term.
Business, homes, wildlife, tourism and agriculture were all impacted. Lively community
meetings along the coast generated strong views and ideas in the days following the
event. For some, events were seen as a justification for more government investment in
sea defences. For others, there was a sense that traditional hard coast protection was
no longer the answer by itself. Certainly there seemed to be a consensus that working
with nature as far as possible was a good idea: it could, if worked with wisely, help us if
we help it. Probably the only permanent thing was change itself, but maybe it was better
to try and manage change rather than be managed by it.
In the end, some important lessons have been learned: for example, tall, steep-sided
floodwalls breach easily and catastrophically, but flatter, broader walls can withstand a
surge, although it does mean occasionally allowing the sea into the land behind.
Anecdotal accounts from witnesses in Blakeney record how the water receded once the
walls around the Blakeney Freshes breached, like a pressure release valve.
It is important that these and other lessons are taken on board, and decisions taken
locally and together. This is critical to making sure the North Norfolk Coast is resilient
and adaptable to change, for now and for future generations.
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Case study: Flood Management, Cley-Salthouse Marshes
Flood management, overseen by the Environment Agency but involving a huge range of
communities, people and organisations, is critical to the North Norfolk Coast as we know
it. We also know that the issues driving flood management are changing: funding, the
economy, the environment and climate change are all forcing new approaches to how
we manage water, both salty and fresh.
Cley and Salthouse Marshes is one location where a new approach has been
implemented, trying to work with rather than against natural processes, while at the
same time providing flood risk reduction for people and property.

The story at Cley-Salthouse is a long one but begins maybe in 1996: a violent storm
surge event early that year overtopped and flattened the long shingle ridge between the
sea and the flood plain, causing much damage to Norfolk Wildlife Trust’s world famous
nature reserve, freshwater wildlife, the coast road, and properties.
Once the immediate aftermath had been cleared up, it became clearer to many that a
new approach might be needed. Particularly critical was the long shingle ridge itself.
Since the 1950’s, the shingle had been mechanically bulldozed up into a steep-sided sea
defence structure. As a dynamic natural feature, we had been expecting the shingle
ridge to behave in the exact opposite way that nature and coastal processes intended.
Repeated pushing the shingle up and back towards the waves had, by the late 90’s
reduced the ridge to a battered remnant of its former self, as reflective wave energy
removed the mass of shingle from the seaward side. In the end, it was damaged both as
a landscape feature and as a flood defence.
Organisations and the community came together in the early 2000’s to agree a new way
forward. This was incredibly complex, with a range of interests all affected.
Not least, the whole coastal plain including the shingle ridge, are incredibly important for
wildlife. This particularly means birds, which in turn attract many people, who then
contribute to the local economy. The dilemma at Cley is that the sheer variety of bird life
are to some extent dependent on the habitats present, both fresh and salty, all being
sustainable in their current locations. At the same time, it was increasingly recognised
that we were effectively trying to impose an artificial state on a naturally dynamic
changing environment.
Equally clear was that the shingle ridge would be more likely to provide a flood
management service if we treated it as nature intended. So the bulldozing ceased, and
nature has been re-profiling the ridge back to a natural profile ever since: broader, flatter,
more likely to over-top, but also much stronger and more resilient to tide surges. There
were risks and opportunities: the greater risk of saltwater inundation means that sea
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water has to be evacuated quickly to prevent lasting damage to the sites freshwater
habitats, but the broader, flatter ridge has provided new habitat for rare shingle plants,
and potentially, in future, breeding shorebirds.
Some measures have needed to be put in place to replace freshwater bird habitats that
are likely to be lost over time, something that can be seen now with reedbed creation in
the Fens. There are also risks to the saline lagoons adjacent and landward of the shingle
ridge. These lagoons have lost just over 8% of their extent since the ridge was allowed
to return to its natural profile. Lagoons are still well represented on the coast and
naturally ephemeral. The benefits of the re-profiled shingle which can now vegetate and
offer more reliable flood defence, outweigh these small losses to saline lagoon.
However, the lagoons will continue to be monitored and mitigation may be required in
the future.
There are many things to learn still, not least the importance of working with nature to
manage change rather than have it manage us, often quite unpredictably. Equally
important has been the need for everyone to work together to agree what are complex,
often emotive challenges. This will continue to be vital in the years ahead.

3.3.5 Non-native invasive species
Non-native invasive species (NNIS) are species which have moved outside of their native
range. They can be harmful when they establish themselves at a site and out compete
native species. Ultimately this impacts the whole environment and the benefits it delivers
for people and nature.
Marine NNIS can cause significant problems for the marine environment and thus the
fishing industry. They easily and inadvertently spread by marine users on vessels and
equipment, including: yachters, boaters, windsurfers, kitesurfers, fishermen, and rockpoolers. Once established they can establish quickly and are very difficult to tackle.
The main partners working to tackle marine invasive on the NNC are the Norfolk NonNative Species Initiative (NNNSI), The Wash and North Norfolk Marine Partnership, and
Eastern Inshore Fisheries and Conservation Authority (IFCA). Led by NNNSI these
partners took part in the SEFINS (Safeguarding the Environment from Invasive Non-native
Species) project. They discovered two new NNIS in The Wash. Mnemiopsis leidyi also
called the sea walnut was detected in 2014. This species of comb jelly spreads rapidly
competing with fish larvae for food, and thus can damage fish stocks. The other species
discovered was Austrominius modestus a barnacle native to New Zealand which
competes with our native British barnacles.
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Marine INNS such as American jack knife clams (Ensis directus) (recorded at Holme in
1989), pacific oysters (Crassostrea gigas) and slipper limpets (Crepidula fornicata) have
become established around the UK and on the NNC. Although the impacts of American
jack knife clams are unclear (JNCC, 2018), pacific oyster and slipper limpets can have
impacts on the marine environment, for example on native mussel beds. Eastern IFCA
have monitored both pacific oyster and slipper limpet on Gat Sands in the Wash and
concluded at present populations are low and not impacting on natural mussel beds
(Quinn, 2018).
Continued vigilance is required in the marine environment to stop the spread of NNIS, and
there is a lot of guidance to marine users on how to maintain and wash gear to reduce this
threat.
There are many terrestrial invasive species which damage habitats on the North Norfolk
Coast. These include New Zealand Pigmyweed (Crassula helmsii) which is a non-native
water plant recorded at Holme-next –the-sea and in many ponds immediately outside of
the SSSI. This plant rapidly covers open freshwater habitats outcompeting native plant
species, but is being managed at Holme. Japanese Rose (Rosa rugosa) has established
itself on the dunes on Scolt Head Island, Old Hunstanton and in one small patch at Holme
has been highlighted as a threat to the coast dune habitats, as discussed in the case
study. In combination with atmospheric N-deposition this constitutes a serious threat to
NNC’s dunes.
Spring Beauty (Claytonia perfoliata) is another NNIS which is common across the coast,
but its impacts on native wildlife are unclear. There are many other terrestrial NNIS which
are established across the UK, to name just a few these include species such as such as
Japanese Knotweed (Fallopia japonica), Himalayan Balsam (Impatiens glandulifera),
Harlequin Ladybird (Harmonia axyridis), and some non-native sub-species of buff tailed
bumble-bee (Bombus terrestris). However it is not clear if any of these species, where
present on the NNC, are having a major impact.
There are also species such as the Asian/yellow-legged hornet which has established in
Europe and has been identified as a NNIS which could colonise the UK. The Asian/yellowlegged hornet is a predator of pollinating insect and possess a serious threat to our native
bee species if it becomes established in the UK.
It is important that work continues to monitor for new NNIS and the impacts of established
NNIS on the NNC, and appropriate management introduced where necessary. This will
help prevent or reduce the impacts from NNIS on native species and the natural
environment.
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Case study: Rosa rugosa at Scolt Head
Rosa rugosa is a small sprouting shrub that forms dense thickets and it occurs naturally
in Eastern Asia. In its native range Rosa rugosa grows on sandy or gravely beaches as
well as in dune grassland very similar to those on the North Norfolk Coast. The first
records of Rosa rugosa being introduced into Europe date back to 1796, but it was in
1845 that the species became more abundant. The plant was primarily planted in
gardens as an ornamental feature and over time began to spread from gardens to more
natural habitats.
Scolt Head Island National Nature Reserve (NNR) has had Rosa rugosa on the island
since the early 1920’s when it was experimentally planted in House Hills. Since it was
planted it has spread rapidly on the Island and where it has been able to flourish it has
outcompeted many of the important dune species. Over the last 20 years the rose had
been sprayed and cut to try and reduce its dominance on the island. A survey in early
2017 by Natural England, mapped the extent of the Rosa rugosa on the Island and whilst
the main epicentre of the rose was found to be at House Hills, it was also present on
quite a large proportion of the rest of the island.
There is concern that the population of Rosa rugosa could act as a source for its spread
along the North Norfolk Coast. Rosa rugosa hips can be dispersed by birds but this
tends to be more of a local distribution. The hips can also float in water for up to 40
weeks before the hips disintegrate and then reveal the seeds. The seeds can also float
for several weeks. Where it is already established it spreads by rhizomes. These
characteristics means that the spread of the plant has the potential to be quite rapid and
once established it can cover an area very quickly.
Erosion of beaches and dune systems through natural coastal processes increase the
probability of Rosa rugosa spreading to other coastal sites. At Scolt Head Island where
Rosa rugosa is present, this natural erosion could help transport plant material to other
sites on the coast
Natural England staff conducted a survey of the NNC to map the extent of Rosa rugosa.
They found Rosa rugosa has been recorded at Blakeney Point, Snettisham, and East
Hills (Holkham Estate). At Blakeney Point all three patches recorded have since been
removed from the site by being dug up or pulled. While at Snettisham herbicide has
been used to try and control the Rosa rugosa.
Continued monitoring and removal of Rosa rugosa, especially at new sites, should
continue to tackle its potential spread along the coast.
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3.3.6 Management of habitats
There is a long history of land management within the UK and the North Norfolk Coast and
there are few natural occurring habitats. The coast we see today has been created through
a combination of man management and natural processes. Many habitats on the coast
would not exist without continued management, for example fresh water grazing marshes
and reedbeds. Habitats like saltmarsh and sand dune are more natural however,
management of the pressures, for example recreational pressure, is required to help them
adapt naturally and cope with pressures such as climate change. In our survey of the NNC
people identified conservation management as the biggest positive driver of change on the
NNC, demonstrating people are aware and value the conservation work being undertaken.
The NNC has a number of nature reserves managed by nature conservation bodies, and
43% of the coast is National Nature Reserve (NNR).
x Norfolk Wildlife Trust manage their Hole Dunes and Cley Marshes reserves, and
the Norfolk Ornithologists Association manage a small reserve at Holme Dunes.
x The RSPB manage their Titchwell reserve.
x Holkham Estate manage their Holkham Nature Reserve, with Natural England
managing Scolt Head Island and the intertidal areas of the NNR.
x The National Trust manage their Brancaster Estate and Blakeney National Nature
Reserve.
Almost half (42%) of the NNC is managed under agri-environment schemes, much of
which is within the reserve areas. It is important to consider how changes to agrienvironment schemes following Brexit could impact on the NNC, and this will require
careful consideration when the new scheme is announced.
It is important when taking a landscape approach to managing the coast that management
is strategic and joined up across sites. The Norfolk Coast Partnership and the Wash and
North Norfolk Marine Partnership are the key vehicles for this strategic management. In
addition it also requires the conservation bodies to communicate and share knowledge
and work with local communities and expertise, a great example of this is the site
managers meetings organised through the AONB’s Norfolk Coast Partnership. The
Shoreline Management Plan is another good example of joint working on the coast.
Developing a joint understanding of the issues, target species, and the best management
approaches will allow for the development of joint plans to tackle the issues impacting the
coast. This will help link sites, and create a consistent message, maximising the benefits
the coast is able to deliver for nature and people.
The NNC is an incredibly important site for birds and great deal is known about the
species that use the coast and their current condition. It would be fair to say that a large
amount of management focus is on preserving bird populations and providing suitable
habitat. Largely this has been successful for the birds that use the coast. However, we
know that the NNC is also a very important site for invertebrates, but we have a much less
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significant understanding of its importance for inverts, or how we could best manage sites
for their benefit. It also supports other important species and assemblages, such as fungi,
which are less understood. Gaining a better understanding of the condition of these less
well known groups and how we can manage sites for their benefit should be a priority on
the coast.
3.3.7 Loss of habitat outside of the SSSI
Outside of protected sites small pockets of habitat are easily lost piece by piece. What
may be considered just the loss of one hedgerow or a small patch of rough grassland can
become a bigger issue when it is happening repeatedly across the landscape scale. It can
be difficult to quantify the scale of this loss over an entire landscape and to quantify its
impacts on the environment. However, this process leads to degradation of the
countryside for wildlife – the so-called death by a thousand cuts.
Local communities have a big opportunity to help tackle this issue and are well placed to
monitor these small but significant changes at a local level. There is a real prospect
through neighbourhood plans to deliver real net gains in wildlife, by local initiatives and
action.
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4. A way forward
The North Norfolk coast is a complex landscape which is important for both people and
nature. This report has highlighted some of the challenges and conflicts that are occurring
on the coast. For example, how do we balance the importance of the tourism industry to
local jobs and the need for new houses with the impacts on the natural environment and
landscape that these bring? It is evident that if we do not manage these impacts
effectively, it is not just the natural environment that will have a poor outcome, but also the
people who live within and visit it.
This report sets out the issues/and threats to the natural environment of the NNC. It does
not provide solutions to these issues nor was it intended to find the answers. As seen with
the recent efforts to tackle plastic pollution, these types of problems can only be dealt with
through targeted concentrated effort across a broad front. Those with an environmental
remit have worked within the framework they had, but it has been at a scale where the
landscape vision has not always been clear. This report considered the condition/threats at
this landscape scale with the aim of developing a broader partnership to tackle these wider
issues and deliver a NNC that is a healthy, productive, biologically diverse, and resilient
landscape and sea capable of meeting the needs of people and nature.
The best solutions to tackle these complex issues will be achieved through local ownership
and partnership working. It is important to engage with those responsible for the activities
which might damage the coast and those who benefit from the wildlife and landscape more often than not these are the same people. Through effective engagement we hope
that the right balance between people and nature can be found. Partnership working and
engaging with local communities will also help develop a more strategic approach to
managing the North Norfolk Coast. It is hoped this report provides the evidence required to
start these conversations and identify joint priorities.
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