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1. Introduction (lead author Environment Agency)
The Anglian Regional Coastal Monitoring Programme (ARCMP) monitors coastal processes and
collects data throughout the region in partnership with Local Authorities. The Environment
Agency is a partner in the ARCMP and has responsibility for habitat mapping along the coastal
strip in the Anglian region.
The justification for ecological mapping is based upon the needs of Biodiversity Action Plans
(BAP), Shoreline Management Plans (SMP) and development of flood and coastal defence
schemes.
Provision is made for:




Baseline mapping of the extent and condition of all coastal BAP sites.
Repeat surveys and analysis of changes in condition and area of these sites on a 5
year repeat rolling programme.
Data management at local Biodiversity Record Centres and centrally in conjunction
with coastal process data.

The principal objectives of the programme are to provide priority habitat extent data for:






Identification and quantification of regional coastal change.
Assessing losses and gains for the Regional Habitat Creation Programme.
Identification and strategic consideration of coastal flood and erosion risks.
Assisting development of Biodiversity Action Plans (BAPs).
Providing contextual information to support Appropriate Assessments for Shoreline
Management Plans, Flood and Coastal Defence Strategies and Flood and Coastal Defence
schemes.

This report has been delivered with habitat maps of Anglian Region’s coastal zone. The report
details the location and extent of survey, methods and data sets used, results, discussion on
limitations and recommendations and outputs.

Key Aims and Objectives
The key aim of this project was to produce map outputs detailing distribution and extent of habitat
classes as defined by the Integrated Habitat System (IHS) within the Anglian Coastal Monitoring
Programme area.

Outputs
The outputs of this project were vector mapping GIS databases in ESRI geodatabase and
shapefile format, which had been generated to be compatible with the ESRI GIS module, the
Habitat Mapping Tool, which had been developed for the Regional Coastal Monitoring
Programmes.
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Extent and Location
Overview map
The priority habitats and supporting habitats listed in Table 1 were mapped using the 2016 aerial
photography (AP) captured for the Anglian Coastal Monitoring Programme along the Anglian
coastline from Grimsby in Lincolnshire to Tilbury in Essex (Figure 1).
The inland extent of this habitat mapping project has been mapped to the extent of the available
photography rather than mapping to the extent of Flood Zone 3 with the agreement of the
programme stakeholders. Due to the topography of the landscape the extent of Flood Zone 3
would encompass tens of thousands of square kilometres of reclaimed land especially within south
Lincolnshire and north Cambridgeshire.

Figure 1. Shoreline management plans and available photography extents for 2016.

PM_1761: Anglian Coastal Monitoring Programme Habitat Mapping

6 of 113

List of habitat classes mapped

Table 1. Priority and supporting habitats including the indicative scales at which they were mapped and their
minimum mappable units.

Scale

Minimum
Mappable
Unit (ha)

WB1 Mixed woodland

1:1250

0.25

WB2 Scrub woodland

1:1250

0.25

WB21 Scrub woodland on dunes

1:1250

0.25

SS16 Seabuckthorn on dunes

1:1250

0.25

WB3 Broadleaved woodland

1:1250

0.25

WB34 Wet woodland

1:1250

0.25

FT1 Traditional orchard

1:1250

0.25

WC2 Non native or introduced coniferous
woodland

1:1250

0.25

WC21 Non native or introduced coniferous
woodland on dunes

1:1250

0.25

Bracken

BRZ Other continuous bracken

1:500

0.1

Acid Grassland

GA1 Lowland dry acid grassland

1:500

0.1

Calcareous Grassland

GC1 Lowland calcareous grassland

1:500

0.1

GN1 Lowland meadows [Water meadow]

1:500

0.1

GN1Z Other lowland meadows

1:500

0.1

GN4 Grazing marsh pasture

1:1250

0.1

GNZ Other neutral grassland

1:1250

0.1

GN34 Brownfield grassland

1:1250

0.25

EM11 Reedbeds

1:1250

0.1

EM1Z Other swamp vegetation

1:1250

0.1

EM31 Fens [lowland]

1:1250

0.1

EM4 Purple moor grass and rush pasture

1:1250

0.1

Broad Priority Habitat

Broadleaved and Mixed
Woodland

Coniferous Woodland

Neutral Grassland

Fen, Marsh and Swamp

Priority habitat and IHS code
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AS0 Standing open water and canals

1:1250

0.25

AR5 Estuarine saline water and sea

1:1250

0.25

AR0 Rivers and streams

1:1250

0.25

IS5 Saline lagoons with restricted sea
connection

1:1250

0.1

AS61 Saline lagoons no sea connection

1:1250

0.1

AS611 Saline ponds

1:1250

0.1

SR1 Maritime cliff and slopes

1:1250

0.25

SS1 Coastal sand dunes

1:500

0.1

SS19 Unvegetated sand and dunes above
the high tide mark

1:500

0.1

SS31 Coastal vegetated shingle

1:500

0.1

SS3Z Other shingle above high tide mark

1:500

0.1

LR11 Intertidal chalk no algal cover

1:500

0.1

LR12 Intertidal chalk algal cover

1:500

0.1

LR4 Intertidal underboulder communities

1:500

0.1

LR5 Littoral built structures

1:500

0.1

LRZ Other littoral rock

1:500

0.1

LS2 Seagrass beds - Zostera noltii

1:500

0.1

LS3 Coastal saltmarsh

1:500

0.01

LS4 Intertidal mudflats

1:500

0.1

LS6 Intertidal shingle

1:500

0.1

LSZ Other littoral sediment

1:500

0.1

LS7 Blue mussel beds on sediment

1:500

0.1

Dwarf Shrub Heath

HE0 Dwarf shrub heath

1:1250

0.1

Improved Grassland

GI0 Improved grassland

1:1250

0.1

Built Up Areas and
Gardens

UR0 Built up areas and gardens

N/A

N/A

Arable and Horticulture

CR0 Arable and horticulture

1:1250

0.25

Water

Supralittoral Rock

Supralittoral Sediment

Littoral Rock

Littoral Sediment
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Habitat complex

Habitat complex code

Coastal and Floodplain
Grazing Marsh

CF1 Coastal and floodplain grazing marsh

N/A

N/A

Maritime Cliff and
Slopes

MC1 Maritime cliff and slopes

N/A

N/A

Lowland Heathland

HL1 Lowland heathland

N/A

N/A

HAT Zone

TD1 Tidal

N/A

N/A

AP1 Pond

N/A

N/A

AC1 Artificial channels

N/A

N/A

TS0 Scattered trees

N/A

N/A

WB34 Wet woodland

N/A

N/A

Healthland

HL1 Lowland heath

N/A

N/A

Urban

BG1 Bare ground

N/A

N/A

EM11 Reedbeds

N/A

N/A

EM1Z Other swamp vegetation

N/A

N/A

Scrub

SC0 Scrub

N/A

N/A

Bracken

PA3 Scattered bracken

N/A

N/A

Formations
Standing Open Waters
and Canals

Formation code

Matrices
Woodland

Fen, Marsh and Swamp

Matrix code
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Shoreline Management Plan Areas
Humber Estuary Coastal Authorities Group (HECAG)
The HECAG Shoreline Management Plan runs from the Flamborough Head down to Gibraltar
Point at the northern edge of the Wash. However within this project, the area mapped starts at the
mouth of the estuary of the river Humber going south; an area of 162.27 km2 was mapped within
this SMP (compared with 215.61 km2 in 2011).
The HECAG coastal strip is a low-lying drained flat coastal plain. It has a falling sediment supply
and is subject to a rising sea level which subsequently makes it at risk of flooding. The hinterland is
of predominantly mixed agricultural land use with both arable and pasture, together with an
extensive network of drainage ditches and dykes around field boundaries. There are sparsely
scattered rural settlements throughout the area and a stretch of coastal resorts from Mablethorpe
to Skegness which are protected by sea defences.
In the north of the county, the Humberhead Levels and the land reclamation at Lincolnshire Marsh
are at sea level while in the south, the Fens give way to many hectares of saltmarshes. There are
extensive coastal defences of earth sea banks which were extensively rebuilt after 1953 floods.
There are more than thirty miles of wide sandy beaches (in an unbroken line from Cleethorpes to
Gibraltar Point), with the stretch of coast just north of Skegness having the greatest concentration
of static caravans in Europe. These sandy beaches give way in the north and south to hectares of
saltmarsh and estuarine mud.
The rivers Great Eau, Lud, Nene, Steeping, Welland and Witham all drain into the North Sea from
Lincolnshire. The Humber (and its tributary the Trent) forms the northern and western boundaries
of the county.
In an attempt to combat the threat of sea-level rise and coastal squeeze, parts of the sea bank are
deliberately being breached, with areas of the coast converting back to saltmarsh in a process of
managed retreat/managed realignment.
Lincolnshire's coastal nature reserves include the following:
















Frampton Marsh and Freiston Shore RSPB reserves
Gibraltar Point NNR
Donna Nook NNR (a major breeding ground for Britain's grey seal population)
Saltfleetby-Theddlethorpe Dunes NNR
Chapel Point to Wolla Bank SSSI
Gibraltar Point SSSI
Sea Bank Clay Pits SSSI
Saltfleetby - Theddlethorpe Dunes SSSI
Humber Estuary SSSI
Humber Estuary SAC
Saltfleetby-Theddlethorpe Dunes & Gibraltar Point SAC
Humber Estuary SPA
Gibraltar Point SPA
Humber Estuary Ramsar site
Gibraltar Point Ramsar site
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The Wash
The Wash SMP area runs from Gibraltar Point in Lincolnshire to Old Hunstanton in Norfolk. The
Wash is a macrotidal rectangular embayment open at its northern end to the North Sea and
possesses approximately 10% of the UK saltmarsh and mudflat designated habitat. The Wash
SMP encompasses 506.27 km2 of aerial photography capture (compared with 523.91 km2 in 2011).
The western and southern shores consist of low-lying farmland protected by earth embankments,
which are fronted by extensive saltmarsh merging into mudflats. These embankments are
relatively low but the presence of broad expanses of saltmarsh (kilometres in places), with
extensive creeks and vegetation that grows there, help to dissipate wave energy and offers
significant protection to these defences, and the land behind them, from wave attack.
The eastern shore of the Wash however, possesses different characteristics. Gravel pit lagoons at
Snettisham are now a part of an RSPB reserve which borders the North Norfolk SPA.
To the south of Heacham the ground level of the hinterland lowers and the coast returns to
saltmarsh and mudflat with extensive off-shore sandbanks near the delta system of the River Great
Ouse, which enters The Wash near Kings Lynn. With the exception of the shoreline north of
Heacham the entire stretch of coast is of artificial origin having been subject to progressive land
reclamation since the 16th century. Drainage and reclamation works around the Wash continued
up to the 1970s, with large areas of saltmarsh progressively enclosed by banks and converted to
agricultural land, so that the Wash is now surrounded by artificial sea defences on all three
landward sides.
Four highly modified rivers drain into The Wash; on the western shore the Welland and Witham
(both drained into a common outfall), and on the southern shore the Nene and Great Ouse. Inland
from the Wash the land is flat, low-lying and often marshy giving way to the Fens of Lincolnshire,
Cambridgeshire and Norfolk.
The Wash is a Special Protection Area (SPA) under European Union legislation and is recognised
as being internationally important for 17 species of bird. The partially confined nature of the Wash
habitats, combined with vast tidal flows, allows shellfish to breed which in turn attracts some water
birds. It is also an important breeding area for common terns, and a feeding area for marsh
harriers. Migrating birds, such as geese, ducks and wading birds come to the Wash in huge
numbers to spend the winter, with an average of around 400,000 birds present at any one time. It
has been estimated that around two million birds will use the Wash for feeding and roosting during
their annual migrations.
This length of coast benefits from the following designations:







Norfolk Coast AONB
The Wash NNR
The Wash SSSI
The Wash & North Norfolk Coast SAC
The Wash SPA
The Wash Ramsar site
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North Norfolk
The North Norfolk SMP frontage covers 150.73 km2 within the aerial photography capture area
(compared with 186.66 km2 in 2011), from the cliffs at Old Hunstanton in the Wash to Kelling Hard
in the east.
The North Norfolk frontage is comprised of a series of sand and gravel barrier systems that front
and provide protection for extensive networks of saltmarsh, some of which have been reclaimed,
along with extensive creek systems and lagoons. The most significant features are Scolt Head, a
barrier island, and Blakeney Ridge, a spit. Gore Point makes up the other super frontage where
the River Hun outfall drains to the sea. Seawards of high water there are extensive sand flat
foreshores that in places extend for kilometres down to the low water line.
The entire length of coast benefits from the following designations:















Norfolk Coast AONB
Cockthorpe Common, Stiffkey SSSI
Morston Cliff SSSI
Wiveton Downs SSSI
North Norfolk Coast SSSI
Stiffkey Valley SSSI
Holme Dunes NNR
Scolt Head Island NNR
Blakeney NNR
Holkham NNR
North Norfolk Coast SAC
The Wash and North Norfolk Coast SAC
North Norfolk Coast SPA
North Norfolk Coast Ramsar site

This stretch of coast is characterised by wide sandy expanses, saltmarsh and shingle ridges.
There are relatively few hard defences in this area such as sea walls, groynes or revetments
compared with other frontages along the Anglian coastline. The majority of the North Norfolk coast
is natural and as a result beaches have been able to behave naturally and roll back in response to
natural processes. The hinterland contains several small settlements surrounded by parkland,
woodland, and arable agricultural land and orchards.
In places, property, farmland and fresh marshes are offered some protection from exceptional tide
levels by raised earth embankments that have in places been reinforced. However, these tend to
be subtle and often form the track of the North Norfolk Coastal Path.
The frontage at Gore Point is characterised by reclaimed marshland behind a sand dune system
running from Old Hunstanton through to Holme-next-the-Sea. At Holme, coastal saline lagoons
and grey dunes (colonised dune systems) of the intertidal area are European Annex I priority
habitats - a list of European habitats of key importance and limited distribution based on biogeographical regions. These habitats back onto the River Hun tidal delta that runs through the land
behind Holme dunes and outfalls into Thornham harbour channel.
Scolt Head Island determines the coastal processes from Thornham to Stiffkey, where the
landscape is dominated by intertidal saltmarsh and mudflats. There are long stretches of sand
dunes at Brancaster and Holkham. The sites are designated partly for intertidal interests (dunes,
saltmarsh and mudflat) and partly for freshwater or brackish interests (grazing marshes and saline
lagoons). Many of the settlements and reclaimed grazing marsh in this super-frontage are
protected by vegetated earth embankments.
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Brancaster West Marsh Management Realignment site was one of the first managed realignment
schemes to be implemented in the UK. Previously a freshwater grazing marsh it now provides
enhanced flood defence and environmental benefits through the creation of 7.5 hectares of
saltmarsh habitat.
The shoreline of Blakeney Spit extends eastwards to Cley and Salthouse where the shingle ridge
is backed by grazing marshland. Blakeney Spit’s ‘grey’ dunes are designated as Blakeney
National Nature Reserve from Cley Eye through to beyond the end of the spit. Some of the
reclaimed area is used for arable agriculture and grazing marsh. East of Morston there is an area
of low-lying protected land that is currently used for agriculture and is not designated for its
habitats.
The coast at Hunstanton has the stratified red chalk, limestone and white chalk cliffs which are
fronted by a wide sandy beach
Beach management practices with soft engineering options had been utilised along this stretch of
coast. Re-profiling (by bulldozer) of the Cley/Salthouse shingle ridge following storm events used
to be employed to protect the area of grazing marsh behind it. Such practices have recently
ceased due their relative un-sustainability and the lack of available sediment in the ridge with the
frontage now being left to roll back naturally in response to coastal processes and sea level rise.
Norfolk
The Norfolk SMP coastal frontage runs from the cliffs at Kelling to Lowestoft Ness – a total area of
72.27 km2 within the aerial photography capture region (compared with 168.74 km2 in 2011).
The soft cliffs along this coastline are of both habitat and geological interest with low-lying plains
fronted by dunes and beaches. There are a number of towns and villages along the coastal fringe
interspersed with extensive areas of agricultural land. The tourism economy is of regional
importance with many caravan sites and holiday parks dotted along the coastal edge.
This length of coastline benefits from the following designations:

















The Norfolk Coast Area of Outstanding Natural Beauty (AONB) which encompasses the
coastline from the Wash in the west through coastal marshes and cliffs to the dunes at
Winterton in the east
Winterton Dunes NNR
Weybourne Cliffs SSSI
Beeston Cliffs SSSI
West Runton Cliffs SSSI (for its paleo-geological interest)
East Runton Cliffs SSSI
Overstrand Cliffs SSSI
Sidestrand and Trimingham Cliffs SSSI
Mundesley Cliffs SSSI
Happisburgh Cliffs SSSI
Winterton-Horsey Dunes SSSI
Great Yarmouth North Denes SSSI
Corton Cliffs SSSI
Overstrand Cliffs SAC (one of the best examples of unprotected vegetated soft cliffs)
Winterton-Horsey Dunes SAC
Great Yarmouth North Denes SPA (for its birdlife)

To the north of Happisburgh, the cliffs are up to 70 metres above sea level and to the south there
are areas of nationally significant dune habitat and extensive dune heath. Part of this dune system
is currently protected by the seawall along the Eccles to Winterton frontage which defends the low
lying flood plain containing a significant proportion of the Norfolk Broads. Further south of
Winterton is a stretch of low lying cliffs leading to Great Yarmouth which is principally built upon a
PM_1761: Anglian Coastal Monitoring Programme Habitat Mapping
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sandbank that formed at the mouth of the River Yare.
beaches are again backed by low lying sea cliffs.

Between the Yare and Lowestoft the

The North East Norfolk cliffs have a long history of gradual coastal erosion with a number of
villages documented as being lost to the sea over the centuries. Much of this coast is now
currently defended against marine flooding and coastal erosion with hard defences such as
seawalls and promenades.
One of the consequences of widespread defences is that sediment that would usually be eroded
from the cliffs is retained and not made available as material to beaches further down-drift. The
area east of Cromer as far as Happisburgh is the most active section of coast and the main
provider of sediment for beaches to the south.
However, dangerously low beach levels and subsequent erosion of the clay platform underlying
the beach in the 1980s and 1990s between Cart Gap (Happisburgh) to Winterton led to a major
sea defence campaign along this frontage with offshore reefs constructed together with regular
beach recharge activities. Subsequently, rock groynes were established to the south of the reefs
in 2009. These defences were aimed at protecting the primary sea defence: the concrete sea wall,
which fronts the narrow ridge of dunes.

Suffolk
The Suffolk SMP covers the area from Lowestoft south pier, to Felixstowe Landguard Point, on the
northern bank of the Stour/Orwell estuary.
This stretch of coast comprising 183.40 km2 of the photography capture area (compared to 251.61
km2 in 2011) is characterised by soft eroding cliffs, shingle beaches and coastal lagoons or broads.
There are five estuaries, the Blyth, Alde/Ore, Deben, Orwell and Stour, and Deben, giving the
Suffolk tidal shoreline a very convoluted appearance. The soft materials of the coastline make it
easily eroded and increasingly vulnerable to the long term impacts of climate change. The majority
of the coast is natural and as a result beaches have been able to behave naturally and roll back in
response to natural processes.
Suffolk has a long history of coastal erosion of the cliffs with a number of villages such as Dunwich
being lost to the sea over the centuries. In other areas vast shingle beaches have built up.
Longshore drift of beach material which dominates much of this coastline has resulted in the
unique shingle features of Orfordness, which at 16 km long is the largest vegetated shingle spit in
Europe, and Benacre Ness, a large mobile shingle beach which is steadily migrating northwards
against the predominant net southerly drift.
These shingle features are home to many rare and specialised plants and nesting sea-birds such
as the nationally scarce little tern. Behind the shingle, shallow lagoons and large reedbeds are
often found, many protected as nature reserves in recognition of their special wildlife value. Orford
Ness is an internationally important nature reserve because of the vegetated shingle habitat and
the birds that live there.
The majority of the Suffolk coast is designated as Suffolk Coast & Heaths Area of Outstanding
Natural Beauty (AONB). It extends from the Stour estuary in the south to Kessingland in the north
and is a low-lying area with a mix of shingle beaches, crumbling sandy cliffs, saltmarsh, reedbeds,
ancient woodland, estuaries, heathland, forests and farmland. It is this mixture of habitats and
their proximity to one another that gives rise to the wildlife value of the area. These habitats are
home to many species of wildlife that are scarce or absent elsewhere, but thriving within the AONB
such as lowland heathland, vegetated shingle and reedbed flora and fauna.
Agricultural land is now the most prevalent land type with the AONB, and large fields of cereals,
vegetables and turf are common. Pig farming is now a distinct feature as part of the agricultural
crop rotation. More traditional grazing by cattle can still be found, particularly on marshes in the
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river valleys, and sheep are still found grazing the heathland, although now largely for nature
conservation objectives.
At the mouth of the Deben estuary are moving islands of shingle called the Knolls that change with
the weather and tides. The Deben alone has up to 40% of Suffolk's saltmarsh.
Re-profiling of the Dunwich to Walberswick shingle ridge following storm events used to be
employed to protect the area of grazing marsh behind it. Similarly at Easton Broad re-profiling of
beach sediments was undertaken to protect the lagoon and freshwater habitat. Such practices
have recently ceased due their relative un-sustainability and the lack of available sediment in the
ridges. These frontages are now being left to roll back naturally in response to coastal processes
and predicted sea level rise.
This length of coast benefits from the following designations:





















Suffolk Coast & Heaths AONB
Benacre NNR
Orfordness-Havergate NNR
Suffolk Coast NNR
Westleton Heath NNR
Iken Wood SSSI, Ramsholt Cliff SSSI, Potton Hall Fields, Westleton SSSI, Aldeburgh Hall
Pit SSSI, Sandlings Forest SSSI, Valley Farm Pit, Sudbourne SSSI, Richmond Farm Pit,
Gedgrave SSSI, Round Hill Pit, Aldeburgh SSSI, Gedgrave Hall Pit SSSI, Crag Farm Pit,
Sudbourne SSSI, Deben Estuary SSSI, Bawdsey Cliff SSSI, Alde-Ore Estuary SSSI,
Leiston - Aldeburgh SSSI, Minsmere-Walberswick Heaths and Marshes SSSI, Sizewell
Marshes SSSI, Sizewell Marshes SSSI, Pakefield to Easton Bavents SSSI
Alde-Ore & Butley Estuaries SAC
Benacre to Easton Bavents Lagoons SAC
Minsmere to Walberswick Heaths & Marshes SAC
Orfordness-Shingle Street SAC
Benacre to Easton Bavents SPA
Minsmere-Walberswick SPA
Sandlings SPA
Alde-Ore Estuary SPA
Deben Estuary SPA
Minsmere-Walberswick Ramsar site
Sandlings Ramsar site
Alde-Ore Estuary Ramsar site
Deben Estuary Ramsar site

Essex
The Essex SMP covers 778.19 km2 within the photography capture area (compared to 939.90 km2
in 2011), making it the largest SMP to map in this project. It also has a very convoluted coastline
which extends from Landguard Point in Felixstowe to Two Tree Island in the Thames Estuary. The
area includes the estuaries of the rivers Roach/Crouch, Blackwater, Colne, Stour and Orwell, and
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the tidal inlet of Hamford Water, with relatively discrete units of open coast in between the
Tendring, Dengie and Foulness peninsulars.
Much of the coastline is low lying and protected by earth/clay flood embankments with sea walls or
revetment works. These embankments provide protection to low-lying coastal floodplains, grazing
marshes and agricultural land as well as to the coastal towns of Essex.
In the areas of open coast there are a range of coastal features including London Clay sea cliffs
and shingle, and sandy and muddy beaches backed by sea walls. Tendring, Southend-on-Sea and
Harwich represent the developed areas along the Essex coastline. The remainder of the coastal
frontage is largely rural and supports agricultural land and some nationally and internationally
important wildlife and conservation sites.
On Dengie and Foulness the shoreline is largely artificial in nature due to a succession of sea wall
enclosures and extensive reclamation of saltmarsh from 1650 to 1850. These low wave energy
environments form rare examples of ‘open coast marsh’. The protected land here is lower than the
saltmarsh on the seaward side of the embankments, with the large extents of saltmarsh and
mudflats providing the first line of defence to the land, reducing the pressures on the
embankments.
Essex saltmarsh is amongst the most extensive in the country with the mudflats and drainage
ditches at Maplin Sands forming the largest continuous intertidal area in Britain extending several
kilometres offshore down to the Mean Low Water line. Much of the saltmarsh areas are designated
SSSIs. Maplin Sands regularly supports around 130,000 waterfowl, ranking this site (along with
the Thames estuary) fourth in the country.
Most of the estuaries are also dominated by intertidal mudflats and saltmarsh. The Stour and
Orwell estuaries are of international environmental importance, comprising extensive mudflats, low
cliffs, saltmarsh and small areas of vegetated shingle on the lower reaches. The estuaries provide
habitats for a wide range of wetland birds and internationally important numbers of wintering and
passage wildfowl and waders. The site also holds several nationally scarce plants and British Red
Data Book invertebrates.
The estuarine frontages of the Orwell and the northern frontage of the Stour are part of the Suffolk
Coast and Heaths Area of Outstanding Natural Beauty (AONB). The landscape of the AONB is a
complex mixture of shingle beaches, crumbling cliffs, marshes, estuaries, heathland, forests and
farmland.
Fishing is a major industry in Essex with the most productive cockle beds in the UK being located
at Maplin Sands. Oyster beds and winkle fisheries are also of significant importance.
This length of coast benefits from the following designations:









Suffolk Coast & Heaths AONB
Dedham Vale AONB
Blackwater Estuary NNR
Colne Estuary NNR
Leigh NNR
Dengie NNR
Hamford Water NNR
Blackwater Estuary SSSI, Canvey Wick SSSI, Clacton Cliffs & Foreshore SSSI, Colne
Estuary SSSI, Cattawade Marshes SSSI, Holehaven Creek SSSI, Holland Haven Marshes
SSSI, Holland On Sea Cliff SSSI, Harwich Foreshore SSSI, Orwell Estuary SSSI, Pitsea
Marsh SSSI, Sandbeach Meadows SSSI, Roman River SSSI, Riddles Wood SSSI, Stour
Estuary SSSI, Upper Colne Marshes SSSI, Vange & Fobbing Marshes SSSI, Benfleet and
Southend Marshes SSSI, Stour and Copperas Woods, Ramsey SSSI, Mucking Flats and
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Marshes SSSI, St Osyth Pit SSSI, Dengie SSSI, Foulness SSSI, The Cliff, Burnham-onCrouch SSSI, Hamford Water SSSI, The Naze SSSI, Crouch and Roach Estuaries SSSI
Essex Estuaries SAC
Hamford Water SAC
Stour and Orwell Estuaries SPA
Hamford Water SPA
Benfleet and Southend Marshes SPA
Thames Estuary & Marshes SPA
Mid-Essex Coast SPA (includes five areas/phases)
Stour and Orwell Estuaries Ramsar site
Hamford Water Ramsar site
Benfleet and Southend Marshes Ramsar site
Thames Estuary & Marshes Ramsar site
Mid-Essex Coast Ramsar site (includes five areas/phases)
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2. Methodology
Aerial photography interpretation (API)
The basic methodology for this project is a process of classification of specified habitats through
the interpretation of colour aerial photography and the integration of these classes within the
framework provided by the OS MasterMap polygon data. For this reason, the GIS layers produced
in this project can only be used in conjunction with a licence to use OS MasterMap data.Table 1
indicates the priority habitats and associated habitats mapped for this project.
The project also sought to integrate existing data where the data quality and resolution
had sufficient precision and accuracy for inclusion in the habitat maps. In other instances
the interpretation was informed by a number of additional habitat sources where the detail or
spatial precision was insufficient for direct inclusion in the habitat maps. Additional data sources
are described in the sections below.

Comparison with 2011 methodology
For this phase of the project, the habitat polygons produced in the original mapping (derived from
OS MasterMap data) were edited to reflect habitat changes which had occurred from when original
photography was flown in 2011, to photography which was flown in 2016. These two photography
layers were overlaid in ArcMap, so that changes which had occurred could be identified.
The six SMPs were each split into 5 km OS tiles, with interpreters working on one tile at a time
before moving on to the next one. The photography for each tile was panned through in a
methodical way at a scale of around 1:1000 – 1:1500, using an overlaid 250 metre x 250 metre
fishnet grid to ensure no areas were missed.
A point within a shapefile was then created at each location where a change in habitat type had
occurred; once the whole tile had been panned through in this way, it was easy to return to the
points and edit the polygons required, at the appropriate scale. Changes could be categorical – the
polygon was simply reclassed using the Habitat Capture tool, or might require editing, typically
using the Cut polygon tool.
All polygons below the HAT were cut out and remapped afresh for this phase of the project, as the
intertidal zone is very susceptible to change.
Habitat classes used for the 2011 and 2016 phase of the project were the same, with one
exception; a new class was added for this phase of the project - GN34 Brownfield grassland. This
was added as large areas of land in a permanent state of construction mostly consisting of bare
earth were identified, where no other habitat class was thought to be appropriate. See appendix for
a photo and full description of this class.

Auxiliary datasets
In order to maximise the likelihood of correct interpretation and to increase efficiency of the work
flow, a variety of additional datasets were used to enhance understanding of the photo scene. In
addition some data sets were used to automate some of the mapping tasks, for instance
delineation of the tidal limit using LIDAR and Vertical Offshore Reference Framework (VORF) data,
or using MasterMap tabular attribute selections to mass-select and classify the habitat mapping
layer (for the 2011 baseline mapping).
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2016 ACMP Aerial Photography
The true colour photography used within this project was captured for the Anglian Coastal
Monitoring Programme and flown over a period of almost five months between 6th May 2016 and
23rd September 2016. It must be noted that this range of dates encompasses the height of the
growing season and there can be a significant difference in the vegetation phenology, and hence
appearance, between the earliest and latest capture. Due to the nature of aerial photography
capture, blocks were captured to try and maximise the amount of intertidal habitat available (at low
tide). Figure 2 shows the dates of capture associated with the photography extent.
The 2016 photography extents were generally smaller than the extents captured in 2011, but when
this was not the case, the 2016 photography was clipped to the 2011 extent, so that a baseline
photography layer was present in order to measure change.
The Environment Agency’s RCD30 camera was used for data capture, which includes a near
infrared channel. This has been used for discriminating vegetated and non-vegetated surfaces
efficiently. False Colour Near Infrared (FCNIR) composite and vegetation index images were
generated to aid interpretation.
Using the near infrared image data, an intertidal water mask was created (a semi-automated
process using a threshold analysis technique). This water mask was burnt directly into the output
habitat map layer and given the class: estuarine saline water and sea (AR5), with some manual
editing required.
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Figure 2. Aerial photography extent and capture dates in 2016.

MasterMap
For the initial baseline mapping of this project, the 2011 release of OS MasterMap was used.
However it should be noted that the most recent updates of the features in this MasterMap dataset
have a range from 1970 – 2011. The majority of those features were last updated prior to 2002,
with only 0.025% of the features used in the dataset having been updated in 2011.
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It was noted that there were errors in the OS data, particularly multiple polygons and small slithers.
Where found, duplicate polygons were deleted.
OS MasterMap data were generally very good in the urban areas, specifically for buildings and
roads, therefore one of the first stages of the 2011 classification process was to use the embedded
attribute data to mass classify these areas. These areas include buildings, built areas such as
gardens, car parks, roads, tracks, built verges and railways, as well as ditches and rivers. A legend
field within the MasterMap data set was used to aid this process: it is an aggregation of the raw
MasterMap attribute field data and was created as a useable field to display the legend data on a
GIS package. All habitat data derived from this manner was given the process code “Ordnance
Survey” to distinguish them from that derived by aerial photography interpretation.
MasterMap data held correspondence with the 2011 photography data within the intertidal zone,
where the OS data had not been updated for a considerable time with the Saltmarsh and Intertidal
mudflats being noticeably different to the available photography. Therefore an initial step in the
2016 mapping process was to identify all areas below Highest Astronomical Tide (HAT) and
replace these with a manual delineation and interpretation or by inserting existing data sets, for
instance the Environment Agency Saltmarsh inventory layer which was generated using the same
2016 ACMP photography. As a result of this process any polygons that were below HAT do not
contain a MasterMap Topographic Identity (TOID) in the final output as it was not practical to retain
this information. In contrast, all areas above HAT have retained their MasterMap TOID.

Vertical Offshore Reference Frames (VORF) data
For the purpose of re-mapping it was decided that as the intertidal zone was likely to be the most
dynamic area with potentially the most amount of change it would need to be re-mapped from
scratch in the 2016 dataset.
To achieve this, an updated version of the Vertical Offshore Reference Frames (VORF) data were
combined with LIDAR data from winter 2015/2016 to generate a line that delineates the Highest
Astronomical Tide (HAT). This line was edited to remove features that were behind sea defences
that lie below the HAT level, so only those areas with a permanent tidal sea connection remained.
This tidal delineation was checked against the existing mapped outputs and interpreted to show
areas of significant change; these mainly included the accretion or erosion of sand banks, spits
and areas of man-made structures. It was decided that where insignificant areas occurred (of a few
metres squared) the perceived “change” was likely to be due to small inconsistencies between
LIDAR data sets rather than real tidal change, and these tidal limits were to be left as they were in
2011.
It was noted when running this operation that there were some new areas of intertidal habitat that
had been created through the intentional breaching of sea defences. Examples of this habitat
creation can be seen in Figure 3, which shows the Wallasea Island Wild Coast Project in the Essex
SMP, and in Figure 4, which shows a habitat restoration site at Hazelwood Marshes in the Suffolk
SMP.
The updated saltmarsh layer mapped from 2016 imagery was then unioned to the intertidal area
along with the water mask, before adjoining this with the terrestrial data from 2011 prior to mapping
the habitat change.
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Figure 3. The sea defence has been breached in several places for the Wallasea Island Wild Coast Project (in the
Essex SMP) to allow new intertidal habitats to be created.
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Figure 4. Hazelwood Marshes in the Suffolk SMP. Freshwater grazing marsh is now being converted to
saltmarsh after a storm breached the seawall.

Saltmarsh layer
The Environment Agency has gathered aerial data and established a new baseline figure for the
extent of saltmarsh in England and Wales. High resolution aerial photographic images gathered
largely between 2006 and 2009 have been used to develop a quality assured map of saltmarsh
extent in England and Wales. This Anglian inventory was updated in 2016 using the same ACMP
photography dataset that was used for this project. A semi-automated method was used to create
the saltmarsh extents for each SMP using a vegetation index threshold technique. In certain areas,
where macro-algae mats and saltmarsh converged, a greenness index was applied to aid the
interpretation. Examples of this convergence of macro-algae and saltmarsh can be seen in the
Blackwater estuary in Essex SMP. In keeping with the Environment Agency mapping guidelines
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clusters of saltmarsh less than 5 m2 were excluded from the final extent. Creeks were mapped if
greater than 2 metres in width. Salt pans or ponds were mapped if greater than 150 m2. The 2016
saltmarsh inventory were integrated directly into the intertidal segment of this project’s output.

OS 10k Rasters
Ordnance Survey 10K maps were used as a reference data set to help locate the areas of
mapping. With these maps it was possible to identify the names of local nature reserves and towns
to conduct further research into the local area.

LIDAR
Light Detection and Ranging (LIDAR) data was used to give interpreters topographic context to the
landscape. LIDAR is an extremely detailed and accurate height data set. The data set captured for
the ACMP had a 1-metre resolution and was captured down to a minimum level of Mean Low
Water Neap during the winter of 2015-2016. A variety of products generated from the LIDAR data
were available to aid in the interpretation, including the Digital Terrain Model (DTM) and the Digital
Surface Model (DSM). From these products a Canopy Height Model was created which was useful
for determining the difference between scrub and mature woodland. From this it was also possible
to identify stands of conifer trees and other evergreens, due to the difference in LIDAR intensity
return during the winter months when deciduous trees had lost their leaves.
A slope product was made which helped to identify the topography of the terrain which was useful
for identifying Sand Dunes and Maritime Cliffs and Slopes habitat classes. A de-trended LIDAR
data set was specifically created and used which was useful in identifying palaeochannels, an
indicator of grazing marsh pastures.

Anglian Coastal Monitoring Programme Profile data
The 2016 ACMP beach profile ground surveys provided a valuable source of in situ information to
aid the interpretation of habitats along the foreshore from the first line of defence down to mean
low water springs. The profiles gave clarification on coastal foreshore zonation where aerial
photography and other survey data may have been unclear, for example, where saltmarsh merged
into a sand dune system or at the cliff edge/cliff face, or where shingle changed to mud along the
shoreline (Figure 5).
The value of this data set as ground data, complete with ground-based photographs, cannot be
overstated as they were captured within the same year and season as the aerial photography used
in this project, while the mapping analysis was being undertaken between one and two years after
image data capture. Ground data acquired during this course of this project would have had limited
value, especially for dynamic habitats, because of the time interval between image acquisition and
analysis.
ACPM surveys are carried out on foot by a surveyor with a GNSS (Global Navigation Satellite
System) staff, coordinated to a base station and the OS Smartnet network. Elevation levels are
taken at 20 metre intervals, at all breaks in slope and any changes in habitat or geology along a
transect to give a cross section through the coastal zone with substrate code/sediment type
recorded for each survey point.
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Ground photos were also taken along each surveyed profile; from the sea looking landwards, from
land looking seawards and at rights angles to the profile along the sea defence (natural or
manmade). These were marked as PP (photo point) in the output survey data.
Profiles are spaced alongshore at a minimum interval of 1 km from the Humber to the Thames and
surveyed a minimum of twice a year (summer and winter). The spatial resolution and interval,
however, is often increased on certain frontages to meet the monitoring requirements of a coastal
scheme or at critical pinchpoint locations.
The output survey data is supplied in text file format showing chainage, x, y and z co-ordinates and
substrate code/sediment type with profile data then converted to a GIS geodatabase for each SMP
area. These were then colour-coded by survey point substrate code and overlaid onto aerial
photography.

Figure 5. A beach in the Wash SMP, showing how the profile points and photos can be used to aid identification
of substrate type.
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Priority Habitat Inventory
Protected habitat and species data from Natural England and the Local Environmental Records
Centres (LERCs) were used to corroborate habitat classes of priority habitats in the Anglian habitat
mapping programme.
Natural England in consultation with Defra were required to publish a list of the priority habitats and
species which were considered of principle importance for the purpose of conserving biodiversity.
This is known as the NERC (Natural Environment and Rural Communities Act 2006) priority
habitats dataset (formerly, UK BAP [Biodiversity Action Plan] data). This list is reviewed and
revised and where practicable, steps are taken to further the conservation of the living organisms
and types of habitat included on the published list. This comes under Section 41 of the Act.
Local species and habitat data from the LERCs is also provided (twice yearly) and this together
with the biodiversity list from Natural England provided a Priority Habitat Inventory which was used
as a reference point to assigning habitat categories alongside the API data interpretation.
The level of detail in this spatial dataset was not sufficient for it to be integrated directly into the
habitat layer, so it was used as a guide and reference dataset only.

Seagrass layer
A layer provided by Natural England indicated known areas of seagrass beds on the Anglian
coastline; this was used to confirm general locations where seagrass was thought to be present.
Annual variations in seagrass mean that it can only be reliably identified from aerial photography
from July onwards; therefore seagrass might not be visible in photography flown in May and June.
For this reason, where 2016 photography data were captured in May, June and early July, the
2011 outputs were used as a guide to locate the seagrass. If seagrass was not visible in the 2016
photography but apparent in the 2011 photography, the existing polygon was copied, and a
comment was made to indicate that “Seagrass beds not visible in 2016 due to early season aerial
photo capture - copied 2011 seagrass extent”. New areas that were identified were also mapped.
Figure 6 shows how external data were used to confirm the presence of seagrass, despite the
2016 photography being flown earlier in the year than the 2011 photography, when seagrass was
not yet fully visible.
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Figure 6. Seagrass only becomes visible in aerial photography in July due to changes in phenology, therefore
external survey data, as well as checking 2011 extents, could be used to confirm the presence of seagrass when
2016 aerial photography was flown before seagrass was visible.

Blue mussel data
A Cefas document detailing information on bivalve production areas was used to identify locations
at which blue mussels might be present. Blue mussel beds tend to be fairly static over time, and
therefore 2011 outputs were used as a reference to identify areas where blue mussels were likely
to be located for this phase of the habitat mapping. It was found that blue mussel beds were harder
to distinguish from surrounding sediments in 2016 aerial photography, compared to photography
captured in 2011 (Figure 7).
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Figure 7. Blue mussel beds were found to be easier to distinguish in 2011 photography than 2016 photography.

Google Earth
This was used as a reference dataset to look at historical air photographs indicating previous land
use or checking the difference of seasonal variations in vegetation. Google Street View was also
used as a guide to help aid further identification. This was useful as it comprises ground level
photographs, albeit limited to areas very close to a main road.

Sentinel-2 satellite data
Using a time-series of Sentinel-2 satellite data showing the same location in different months within
the year was a good way to identify seasonal changes in vegetation type and cover. This was
particularly useful for identifying bracken, or to distinguish woodland types.

PM_1761: Anglian Coastal Monitoring Programme Habitat Mapping

28 of 113

Habitat Mapping Tool
The Habitat Tool is an ArcMap application that will run inside ESRI ArcMap version 10.2+ and
requires ArcMap, ArcView and Microsoft .net version 2.
Data input for the API process was undertaken using the Habitat Tool. The function of the tool is
to ensure that protocols and compulsory fields required by I.H.S. are complied with and to
prevent data errors by using a series of drop-down menus and pick lists.
For field survey the tool permits the surveyor to enter native vascular plants, plus a limited
selection of common alien species and has software intelligence to order these species and
to class as indicators where a species is classed as an indicator for the selected habitat. The tool
is designed to be highly flexible and will automatically reassign species to indicators if the habitat
class is changed at any time.
The tool is designed to be used with data in ArcMap personal geo-databases with a Feature
dataset called Habitat_survey containing a feature class together with a geodatabase table called
survey_species. Each table and feature class has required fields with set definitions.

Quality Assessment
Quality control of the habitat mapping was undertaken to ensure that the data met the standards
and requirements of the Project Specification and Brief. Both manual and automated GIS
procedures were used to ascertain completeness of the dataset.

Manual checks
The purpose of the manual checks was to QA for errors or misattribution in the habitat
classification code. Potential errors could be attributed to misinterpretation by a data analyst;
geometry errors where features had not been depicted by MasterMap; disassociation of multipart
features/polygons which should not be connected, or to identify missing data.
Where misattributions were identified in the early stages of QA, interpreters were informed, which
led to reduced misinterpretation in later tiles.
A colour legend was first applied to the tile package based on the habitat code. This enabled
visual checks to be undertaken in the most efficient way. Checks were then undertaken on each
tile join to ensure inter-tile consistency. Due to the way that the 5 km OS tiles were created, many
features in the MasterMap data were split, so potentially different data analysts were classifying
the same polygons with different class codes. Inconsistencies were easily identifiable as sharp
transitions running along the borders of tiles. These polygons could then be reassigned to match
adjacent tiles.
Following this a definition query was run to show each individual habitat class in turn, scanning
over with reference to the aerial photography and other available data sets to identify any
corrections required. For instance, the Priority Habitat Inventory layer was used to identify any
grazing marsh pasture (GN4) or dry acid grassland (GA1) where the other neutral grassland (GNZ)
category had been assigned.
It was also necessary to look specifically for less common habitats, e.g. wet woodland (WB34),
coastal vegetated shingle (SS31) or dwarf shrub heath (HE0), to look at areas where these could
easily be missed. Wet woodland was very difficult to identify from API and so was dependent on
third party sources. Heathland which is very rare in coastal areas was looked for specifically in its
known locations such as at Dunwich, Suffolk.
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A detailed look at the foreshore followed to identify any transitions in coastal geomorphology, for
example between coastal saltmarsh (LS3) and dune slacks (SS1), or to identify features not
previously represented in the MasterMap data such as intertidal underboulder communities (LR4).
The HAT layer was used to determine the progression from unvegetated sand and dunes above
the high tide mark (SS19) to intertidal mudflats (LS4), and similarly for unvegetated shingle above
the high tide mark (SS3Z) to intertidal shingle (LS6).
A further visual check was made to categorise the complex code and check that the positioning of
the complex codes were mapped appropriately, for instance, that only tidal areas had the complex
TD1, and that they were not misclassified inland.
Finally, a manual check was made to ensure all required attribute fields were populated.

Automated checks
Duplicate and overlapping polygons were identified and removed using an automated process by
using the Intersect and Find Identical tools in ArcMap. Gaps were identified using the Union tool
and filled in.
The process of remapping the intertidal area generated slithers in the dataset. Polygons smaller
than five metres were identified and removed using a semi-automated process. During the 2016
re-mapping process, QC tasks were automated by using a work-flow QC model in ArcMap, to
ensure the same techniques were applied to each tile within each SMP.
In addition, the Repair Geometry tool was run on all features to identify and repair any topological
errors in the data. A final check to ensure that all polygons had a class assigned to them was
performed.
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3. Results
The data outputs were delivered in the following formats:


ESRI Geodatabases which had been split up by SMP unit (there are six of these).



ESRI Shapefiles which had been split up by Ordnance Survey 5 km tiles (there are 203 of
these).

N.B. As 2011 data is still included in the geodatabase, a definition query of “2016 extent” needs to
be applied in the comments field of the attribute table to view 2016 data as a stand-alone product.
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Example map with legend

Figure 8. Example habitat map from the North Norfolk SMP, with a legend showing all 47 habitat classes used
for the 2016 phase of the project.
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Summary table by SMP and main habitat code
Table 2. Summary of area in hectares of habitat types by SMP (* indicates priority habitat)

Habitat Code

Habitat Area per Shoreline Management Plan (ha)
The
North
HECAG
Norfolk
Suffolk
Essex
Wash
Norfolk

Broadleaved and Mixed woodland
WB1 Mixed woodland

15.82

40.33

131.92

47.91

401.01

292.29

WB2 Scrub woodland

22.76

22.12

54.24

63.07

264.98

825.95

WB21 Scrub woodland on dunes

73.52

11.61

8.63

12.73

12.54

18.85

SS16 Seabuckthorn on dunes*

186.27

1.45

4.76

0.25

0.00

0.00

WB3 Broadleaved woodland

36.51

50.35

117.23

85.97

570.26

990.45

WB34 Wet woodland*

6.18

5.77

7.28

21.76

85.26

76.52

FT1 Traditional orchard

0.90

0.00

0.18

0.00

6.87

17.32

34.74

7.31

20.73

2.66

487.25

89.29

0.03

0.00

121.49

0.00

0.00

0.00

1.55

0.00

25.14

29.85

77.33

12.13

0.00

0.00

22.18

80.40

415.51

57.12

0.00

0.00

4.25

0.00

0.00

0.00

GN1 Lowland meadows [Water meadow]*

0.00

0.00

12.86

0.00

2.19

0.00

GN1Z Other lowland meadows*

0.00

0.00

1.46

0.00

4.91

28.03

GN4 Grazing marsh pasture*

253.89

578.09

1330.07

108.23

2339.72

4824.44

GNZ Other neutral grassland

481.94

716.74

342.23

345.76

754.64

3016.10

GN34 Brownfield grassland

0.00

1.00

0.00

12.13

0.00

353.31

EM11 Reedbeds*

11.44

12.71

136.58

3.69

657.21

258.82

EM1Z Other swamp vegetation

0.78

4.04

13.68

0.71

150.44

199.60

EM31 Fens [lowland]*

0.00

19.67

2.04

0.00

33.26

23.68

EM4 Purple moor grass and rush pasture*

0.00

0.00

0.37

0.00

0.00

0.65

Coniferous woodland
WC2 Non native or introduced coniferous
woodland
WC21 Non native or introduced
coniferous woodland on dunes

Bracken
BRZ Other continuous bracken

Acid grassland
GA1 Lowland dry acid grassland*

Calcareous grassland
GC1 Lowland calcareous

grassland*

Neutral grassland

Fen, Marsh and Swamp

Water
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AS0 Standing open water and canals

150.68

258.32

222.14

22.49

349.49

1012.32

AR5 Estuarine saline water and sea (TT)

2360.35

13401.39

1909.89

1691.39

2492.84

14370.97

AR0 Rivers and streams

2.52

5.91

13.18

0.34

12.76

76.85

IS5 Saline lagoons with restricted sea
connection*

0.00

2.79

15.61

0.00

42.18

18.60

AS61 Saline lagoons no sea connection*

28.52

34.90

5.22

0.00

172.51

0.04

AS611 Saline ponds*

5.78

36.06

8.24

0.00

31.54

4.56

0.00

0.00

1.06

134.19

23.37

22.63

SS1 Coastal sand dunes*

409.68

65.31

473.97

348.71

104.01

82.88

SS19 Unvegetated sand and dunes above
the high tide mark*

133.43

3.09

38.35

154.40

37.93

16.65

SS31 Coastal vegetated shingle*

1.35

21.26

19.41

1.70

392.81

30.48

SS3Z Other shingle above high tide mark

0.00

3.39

67.66

27.01

201.33

17.19

LR11 Intertidal chalk no algal cover*

0.00

0.00

2.00

0.10

0.00

0.00

LR12 Intertidal chalk algal cover*

0.00

0.00

14.17

14.37

0.00

0.00

LR4 Intertidal underboulder communities

0.46

15.11

0.54

11.72

5.23

48.35

LR5 Littoral built structures

2.19

2.17

0.45

2.29

3.06

39.47

LRZ Other littoral rock

0.00

0.76

9.94

4.90

6.16

12.16

0.63

0.00

22.54

0.00

1.65

339.56

LS3 Coastal saltmarsh*

1215.00

5924.41

2408.91

0.00

618.50

4091.22

LS4 Intertidal mudflats

4460.22

21685.85

3960.43

393.07

1230.28

21504.41

LS6 Intertidal shingle

0.00

29.00

47.47

60.12

97.72

84.22

LSZ Other littoral sediment

0.00

0.00

0.00

0.91

0.09

0.00

0.00

96.92

2.11

0.00

9.78

53.39

0.00

0.00

0.77

35.87

302.25

16.21

1164.16

327.19

388.12

689.07

872.40

4805.04

1537.88

285.67

628.96

1463.30

1210.00

7019.89

3627.33

6956.01

2454.98

1355.98

3858.68

13067.31

Supralittoral rock
SR1 Maritime cliff and slopes

Suppralittoral sediment

Littoral rock

Littoral sediment
LS2 Seagrass beds - Zostera noltii*

LS7 Blue mussel beds on

sediment*

Dwarf shrub heath
HE0 Dwarf shrub heath*

Improved grassland
GI0 Improved grassland

Built up areas and gardens
UR0 Built up areas and gardens

Arable and Horticulture
CR0 Arable and horticulture
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Comparison of priority habitats with 2011 results
Table 3. Comparison of changes in priority habitat types from 2011 to 2016 in the HECAG SMP.

2011 area (ha)
clipped to 2016
extent

2016 area (ha)

Change in area
(ha) from 2011
to 2016

WB34 Wet woodland

4.39

6.18

1.79

GA1

Lowland dry acid grassland

0.00

0.00

0.00

GC1

Lowland calcareous grassland

0.00

0.00

0.00

GN1

Lowland meadows [Water meadow]

0.00

0.00

0.00

GN1Z

Other lowland meadows

0.00

0.00

0.00

GN4

Grazing marsh pasture

166.97

253.89

86.92

EM11

Reedbeds

11.82

11.44

-0.39

EM31

Fens [lowland]

0.00

0.00

0.00

EM4

Purple moor grass and rush pasture

0.00

0.00

0.00

IS5

Saline lagoons (restricted sea connection)

0.05

0.00

-0.05

AS61

Saline lagoons (no sea connection)

0.00

28.52

28.52

1.93

5.78

3.85

Habitat class (HECAG)

AS611 Saline ponds
SS1

Coastal sand dunes

453.13

409.68

-43.45

SS16

Seabuckthorn on dunes

194.29

186.27

-8.02

SS19

Unvegetated sand & dunes above high tide

103.55

133.43

29.88

SS31

Coastal vegetated shingle

0.00

1.35

1.35

LR11

Intertidal chalk no algal cover

0.00

0.00

0.00

LR12

Intertidal chalk algal cover

0.00

0.00

0.00

LS2

Seagrass beds - Zostera noltii

0.56

0.63

0.07

LS3

Coastal saltmarsh

1133.11

1215.00

81.90

LS7

Blue mussel beds on sediment

1.59

0.00

-1.59

HE0

Dwarf shrub heath

0.00

0.00

0.00

Comments on areas of significant change:
AS61: Change mostly accounted for by new habitat creation area at Donna Nook. It has been noted that at the only
other new area of AS61 a change should be also made for 2011, so assume it was wrongly classified in previous round
of mapping.
GN4: Accounted for by not correctly classifying GN4 in 2011 (points show where this needs to be changed), and by
actual change of field types to GN4 in 2016.
WB34: A few areas were not mapped in 2011, but points present to show where this needs to be changed in the 2011
mapping.
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Table 4. Comparison of changes in priority habitat types from 2011 to 2016 in The Wash SMP.

2011 area (ha)
clipped to 2016
extent

2016 area (ha)

Change in area
(ha) from 2011
to 2016

WB34 Wet woodland

5.68

5.77

0.10

GA1

Lowland dry acid grassland

0.00

0.00

0.00

GC1

Lowland calcareous grassland

0.00

0.00

0.00

GN1

Lowland meadows [Water meadow]

0.00

0.00

0.00

0.00

0.00

0.00

523.65

578.09

54.44

EM11 Reedbeds

12.37

12.71

0.34

EM31 Fens [lowland]

20.33

19.67

-0.66

EM4

Purple moor grass and rush pasture

0.00

0.00

0.00

IS5

Saline lagoons (restricted sea connection)

0.00

2.79

2.79

AS61

Saline lagoons (no sea connection)

27.95

34.90

6.95

AS611 Saline ponds

28.20

36.06

7.86

SS1

Coastal sand dunes

89.62

65.31

-24.32

SS16

Seabuckthorn on dunes

0.91

1.45

0.54

SS19

Unvegetated sand & dunes above high tide

2.16

3.09

0.93

SS31

Coastal vegetated shingle

1.79

21.26

19.48

LR11

Intertidal chalk no algal cover

0.00

0.00

0.00

LR12

Intertidal chalk algal cover

0.00

0.00

0.00

LS2

Seagrass beds - Zostera noltii

0.00

0.00

0.00

LS3

Coastal saltmarsh

5772.41

5924.41

152.00

LS7

Blue mussel beds on sediment

251.15

96.92

-154.23

HE0

Dwarf shrub heath

0.00

0.00

0.00

Habitat class (The Wash)

GN1Z Other lowland meadows
GN4

Grazing marsh pasture

Comments on areas of significant change:
LS7: All blue mussel beds still present in roughly same area, just with smaller extents.
SS1: Some change from SS1 to SS19, but mostly accounted for due to misclassification of coastal vegetated shingle as
SS1 in 2011.
SS16: Misclassified in 2011 - used stretched image in 2016 to see true extent of the SS16.
SS19: Some change from SS1 in 2011 to SS19 in 2016, and a patch of sand used as a carpark was misclassified as
UR0 in 2011 - these account for the increases in SS19 in 2016. However there was also some SS19 misclassified as
SS3Z in 2011, so this was changed to SS3Z.
SS31: Large patch misclassified as SS1 in 2011 - changed to SS31 for 2016, and note to change it for 2011 if remapped.

PM_1761: Anglian Coastal Monitoring Programme Habitat Mapping

36 of 113

Table 5. Comparison of changes in priority habitat types from 2011 to 2016 in North Norfolk SMP.

2011 area (ha)
clipped to 2016
extent

2016 area (ha)

Change in area
(ha) from 2011 to
2016

WB34 Wet woodland

7.23

7.28

0.05

GA1

Lowland dry acid grassland

22.08

22.18

0.11

GC1

Lowland calcareous grassland

1.33

4.25

2.92

GN1

Lowland meadows [Water meadow]

13.44

12.86

-0.59

GN1Z

Other lowland meadows

1.46

1.46

0.00

GN4

Grazing marsh pasture

1130.18

1330.07

199.89

EM11

Reedbeds

182.34

136.58

-45.76

EM31

Fens [lowland]

0.00

2.04

2.04

EM4

Purple moor grass and rush pasture

0.00

0.37

0.37

IS5

Saline lagoons (restricted sea connection)

13.02

15.61

2.60

AS61

Saline lagoons (no sea connection)

2.40

5.22

2.82

AS611 Saline ponds

20.07

8.24

-11.84

SS1

Coastal sand dunes

457.41

473.97

16.57

SS16

Seabuckthorn on dunes

7.22

4.76

-2.46

SS19

Unvegetated sand & dunes above high tide

38.43

38.35

-0.08

SS31

Coastal vegetated shingle

44.61

19.41

-25.19

LR11

Intertidal chalk no algal cover

1.80

2.00

0.20

LR12

Intertidal chalk algal cover

16.42

14.17

-2.25

20.89

22.54

1.66

2347.87

2408.91

61.04

Habitat class (North Norfolk)

LS2

Seagrass beds - Zostera noltii

LS3

Coastal saltmarsh

LS7

Blue mussel beds on sediment

19.28

2.11

-17.17

HE0

Dwarf shrub heath

0.90

0.77

-0.13

Comments on areas of significant change:
AS61: The fleets just south of Bob Halls fleets experienced a 0.01 hectare increase due to incorrect classification in the
2011 dataset. An increase of 0.012 hectares of change at Brancaster is due to sediment shift on the dunes that has
given rise to saline lagoons behind with no sea connection.
GC1: This change has come about due to information in the priority habitats layer declaring this new area as Calcareous
grassland, therefore incorrect in the 2011 dataset.
LS7: Stiffkey Glaven experienced a loss of blue mussel beds at roughly 0.10 hectares. Mussel beds were not visible in
this area in the 2016 photography which would suggest natural reduction. In other places mussel beds have reduced in
some areas and gained in others, visibility was changeable due to the tide and sediment movement.
SS31: Over a period of 5 years shingle has shifted landward up the beach. Potential storm surges have cleared the
vegetation from the lower ridges and thus the classification of these areas has shifted to the unvegetated class.
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Table 6. Comparison of changes in priority habitat types from 2011 to 2016 in Norfolk SMP.

2011 area (ha)
clipped to 2016
extent

2016 area (ha)

Change in area
(ha) from 2011 to
2016

WB34 Wet woodland

17.69

21.76

4.07

GA1

Lowland dry acid grassland

165.60

80.40

-85.20

GC1

Lowland calcareous grassland

0.00

0.00

0.00

GN1

Lowland meadows [Water meadow]

0.00

0.00

0.00

GN1Z Other lowland meadows

0.00

0.00

0.00

GN4

0.01

108.23

108.22

EM11 Reedbeds

3.06

3.69

0.63

EM31 Fens [lowland]

0.00

0.00

0.00

EM4

Purple moor grass and rush pasture

0.00

0.00

0.00

IS5

Saline lagoons (restricted sea connection)

0.00

0.00

0.00

AS61

Saline lagoons (no sea connection)

0.00

0.00

0.00

0.00

0.00

0.00

359.01

348.71

-10.30

0.90

0.25

-0.65

141.46

154.40

12.95

Habitat class (Norfolk)

Grazing marsh pasture

AS611 Saline ponds
SS1

Coastal sand dunes

SS16

Seabuckthorn on dunes

SS19

Unvegetated sand & dunes above high tide

SS31

Coastal vegetated shingle

1.86

1.70

-0.16

LR11

Intertidal chalk no algal cover

0.00

0.10

0.10

LR12

Intertidal chalk algal cover

0.00

14.37

14.37

LS2

Seagrass beds - Zostera noltii

0.00

0.00

0.00

LS3

Coastal saltmarsh

0.00

0.00

0.00

LS7

Blue mussel beds on sediment

0.00

0.00

0.00

HE0

Dwarf shrub heath

58.55

35.87

-22.69

Comments on areas of significant change:
GA1: Dry acid grassland has been re-classed in 2016 as grazing marsh pasture. This is in accordance with the priority
habitats layer provided by Natural England.
GN4: An increase of 1.08 hectares of Grazing marsh has been recorded along the coastal floodplain in accordance with
the Priority Habitats layer provided by Natural England. Previously this area had been classified as dry acid grassland,
however additions to the inventory layer suggests this should have been grazing marsh instead.
HE0: Heath has lost area due to re-classification to scrub woodland. The Heath had been misclassified in the 2011
classification.
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Table 7. Comparison of changes in priority habitat types from 2011 to 2016 in Suffolk SMP.

2011 area (ha)
clipped to 2016
extent

2016 area (ha)

Change in area
(ha) from 2011 to
2016

WB34 Wet woodland

84.43

85.26

0.82

GA1

Lowland dry acid grassland

332.53

415.51

82.98

GC1

Lowland calcareous grassland

0.00

0.00

0.00

GN1

Lowland meadows [Water meadow]

2.19

2.19

0.00

5.24

4.91

-0.33

2423.96

2339.72

-84.24

EM11 Reedbeds

702.73

657.21

-45.52

EM31 Fens [lowland]

21.33

33.26

11.94

EM4

Purple moor grass and rush pasture

0.00

0.00

0.00

IS5

Saline lagoons (restricted sea connection)

43.74

42.18

-1.55

AS61

Saline lagoons (no sea connection)

79.83

172.51

92.68

AS611 Saline ponds

24.84

31.54

6.70

SS1

Coastal sand dunes

81.83

104.01

22.18

SS16

Seabuckthorn on dunes

0.00

0.00

0.00

SS19

Unvegetated sand & dunes above high tide

37.06

37.93

0.86

SS31

Coastal vegetated shingle

505.56

392.81

-112.76

LR11

Intertidal chalk no algal cover

0.00

0.00

0.00

LR12

Intertidal chalk algal cover

0.00

0.00

0.00

LS2

Seagrass beds - Zostera noltii

2.40

1.65

-0.75

LS3

Coastal saltmarsh

715.77

618.50

-97.27

LS7

Blue mussel beds on sediment

0.00

9.78

9.78

HE0

Dwarf shrub heath

305.10

302.25

-2.85

Habitat class (Suffolk)

GN1Z Other lowland meadows
GN4

Grazing marsh pasture

Comments on areas of significant change:
AS61: Large area of Habitat creation at Orford Ness, includes a lot of Saline Lagoons without Sea connection AS61.
EM31: Area classed as saltmarsh LS3 in 2011 (approx 7ha) now classed as Fen (EM31) information from NE priority
habitats layer. Areas also mapped as GN4 in 2011 now classed as Fen.
LS2: Seagrass (LS2) in same position generally but slight shift, maybe different time of year in photography accounting
for change.
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Table 8. Comparison of changes in priority habitat types from 2011 to 2016 in Essex SMP.

2011 area (ha)
clipped to 2016
extent

2016 area (ha)

Change in area
(ha) from 2011 to
2016

WB34 Wet woodland

79.35

76.52

-2.83

GA1

Lowland dry acid grassland

100.47

57.12

-43.35

GC1

Lowland calcareous grassland

0.00

0.00

0.00

GN1

Lowland meadows [Water meadow]

0.00

0.00

0.00

15.93

28.03

12.10

5309.09

4824.44

-484.65

EM11 Reedbeds

240.94

258.82

17.87

EM31 Fens [lowland]

17.81

23.68

5.87

EM4

Purple moor grass and rush pasture

1.07

0.65

-0.42

IS5

Saline lagoons (restricted sea connection)

2.11

18.60

16.49

AS61

Saline lagoons (no sea connection)

0.05

0.04

-0.01

AS611 Saline ponds

2.32

4.56

2.23

SS1

Coastal sand dunes

87.88

82.88

-5.00

SS16

Seabuckthorn on Dunes

0.00

0.00

0.00

SS19

Unvegetated sand & dunes above high tide

44.80

16.65

-28.15

SS31

Coastal vegetated shingle

31.62

30.48

-1.15

LR11

Intertidal chalk no algal cover

0.00

0.00

0.00

LR12

Intertidal chalk algal cover

0.00

0.00

0.00

LS2

Seagrass beds - Zostera noltii

356.09

339.56

-16.53

LS3

Coastal saltmarsh

3912.16

4091.22

179.06

LS7

Blue mussel beds on sediment

0.60

53.39

52.79

HE0

Dwarf shrub heath

17.45

16.21

-1.23

Habitat class (Essex)

GN1Z Other lowland meadows
GN4

Grazing marsh pasture

Comments on areas of significant change:
EM31: Difference in areas mainly due to mis-classification in 2011, confirmed by updated NE priority habitats layer. One
specific area accounts for 5.5 ha of Fen which was classed as Reedbeds in 2011.
EM4: Removal of two patches of EM4 in 2016 which were mis-classed in 2011.
GA1: 27.7 ha classed as GA1 in 2011 but re-classed as GN4 in 2016, 17.5 ha classed as GA1 in 2011 but GI0 in 2016.
GN1Z: Large area of GI0 to GN1Z - appeared mown in 2011 photography but left in natural state in 2016.
IS5: Area classed as LS3 in 2011 should be IS5, large area previously classed as AS0 now classed as IS5 - appears to
be a salt pan. Further areas created through habitat creation areas (managed re-alignments GN4 - IS5).
LS7: Huge area of LS7 missed in 2011 classification - visible from imagery 53.3 ha.
SS19: Areas of SS19 in 2011 that have changed due to shift in HAT. Areas classed as SS19 in 2011 have been
mapped as SS3Z in 2016 - with information that may be cockle shell banks. Large area in the south of Essex that had in
2011 been classed as SS19, in retrospect maybe this should not have been the class to use. Image shows bare sand
and above high tide - however not necessarily part of dune system. 21.3 ha.
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4. Limitations and recommendations
Quality of the photography
Aerial photography data that is captured over an entire season cannot have a common
consistency throughout it for a variety of reasons. The issue of timing relates partly to the variation
in lighting conditions, either due to sun elevation or atmospheric effects such as haze, water
vapour or very thin high altitude clouds.
In addition, the techniques used to process photography depend on a significant amount of human
input, especially during the colour balancing stage of processing. This means that for each project
there is likely to be a unique contrast and brightness stretch applied to the data.
All of these factors can make the appearance of specific vegetation types inconsistent between
different sets of image data, meaning that interpreters will not necessarily be able to apply their
knowledge in a consistent manner, and recognition of the same vegetation will vary across
differing image outputs.

Seasonal and developmental considerations
Other factors affecting the appearance of certain vegetation types are the time of year and stage of
phytological development (Figures 9 and 10). This can have a profound impact on the appearance
of the vegetation in aerial photography and is especially relevant during the period when plants
flower and enter into senescence.
Photography data of the same area of saltmarsh acquired at the same time and on the same date,
but in different years is likely to show variation due to fluctuations in vegetation development
across seasons in different years. Development will also be influenced by geographical location,
due partially to climatic variations, so saltmarsh in the north of England is likely to develop at a
different rate to saltmarsh further south. As the North-South extremes of this study area are almost
250 km apart, phenological timings could be significantly different within it.
The image data are a single snapshot in time which means that a lot of time-critical contextual
information is not available to the interpreters. It is a very powerful tool to have available multiple
image data sets to confirm the identity of habitat types by their changing appearance over time.
For this reason, on occasions the interpreters would make reference to imagery within Google
Earth as it often had imagery from multiple dates and within different seasons. An obvious example
of where this is helpful is determining whether a tree is deciduous or evergreen.
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Figure 9. Fields may look different in 2011 and 2016 imagery due to mowing of grass or different crops being
planted, however the habitat class has not changed.
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Figure 10. Vegetation looks different depending on the time of year photography is flown, but the habitat class
is not changed. In 2011, the photography for this area was flown in September when reedbeds look brown,
however in 2016 the photography was flown in June, when reeds appear much greener in colour.

Managed realignment and habitat creation sites
Reliance on managed realignment and habitat creation reports was essential for determining the
class of water body within the terrestrial landscape. LIDAR would give the best idea on whether
connections to the sea were possible and the direction of water flow to determine brackish and
saline classes. Future mapping would benefit from ground data for these sites.
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Comparison of 2011 and 2016 datasets
In order to report on habitat change within each SMP (Tables 3-8), the dataset for 2011 had to be
readjusted to match the extent of the 2016 and this allowed for direct comparison of the area
extent change. It is important to note that the 2011 dataset has errors which require work to rectify.
To date these changes have not been made. Errors were made due to interpreter error or because
new information has become available in the form of updates to the Priority Habitat Layer (supplied
by Natural England) as well as online reports, of which we can infer habitat classes to be incorrect
in the first instance. This is important to note when comparing 2011 and 2016 area extent changes
for analysis, as an increase or decrease in extent might be interpreted as natural change which
might not be the case. The table reports on significant change (greater than 30% change) that can
be explained by errors within the 2011 dataset.
Large scale change has occurred within the intertidal area affecting every habitat below the HAT
and because the tide line has changed between years, inferring change would be difficult. Best
practice for collecting aerial photography in the intertidal zone is to fly at low tide, however there
were areas where this was not possible and this would have impacted the water mask. Differences
in water masks (between years) can implicate the amount of intertidal area seen which in turn
affects the interpretation of intertidal habitats such as; the LRZ (Other Littoral rock), LS7 (Blue
Mussel Beds on sediment), LSZ (Other littoral sediment) and other habitats in the littoral zone.
Hence some classes have increased or decreased by more than 100%. The decision was made to
only include priority habitat change figures to ease interpretation.

Interpreter bias
Outputs from photo interpretation, as with all remote sensing techniques, will not be 100%
accurate. It is accepted in image interpretation that no two interpretations will be exactly the same,
especially when comparing interpretations undertaken by two or more people. Therefore it is
important to understand the level of confidence one can have in an interpreted map. Some
understanding of this can be achieved by examining the differences between multiple
interpretations of the same location. Variability across interpretations can allow a factoring in for
confidence of products with similar photo-interpretation conditions. These limitations can to a
certain extent be mitigated by an increased volume of quality ground data. It was not within the
scope of this project to quantify the confidence of the mapping output; however such an
assessment could be conducted in the future with carefully collected ground data. It should be
noted though that any ground data collected now will be a minimum of two years out of date
compared to the aerial photography.
In order to mitigate against interpreter bias, if the mapping was undertaken twice, by separate
interpreters, then it might be possible to introduce an element of confidence in the mapping,
whereby if a location has been mapped consistently between the two interpreters then it could be
assumed reasonably that there is high confidence in the mapping there. Conversely, where there
is inconsistency it could be assumed reasonably that there is lower confidence there.

Under-canopy and sub-tidal communities
Clearly communities that are characterised by what lies beneath a canopy of trees or the surface
of water are very difficult to map using aerial photography with any certainty. For this reason the
wet woodland class should be treated with caution. To increase the confidence in mapping this
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particular habitat and others that are not visible from the air, additional spatial datasets should be
consulted.

Licensing and copyright
The geometry of the data is based on the OS copyright MasterMap data. There are
comprehensive restrictions on the distribution of data that contain MasterMap.
Data users
should have an appropriate OS end user licence for MasterMap or where working under the
licence of a third party any outputs should make reference to the OS licence under which it
was produced. Any questions relating to the OS licensing of MasterMap should be addressed
to the Ordnance Survey or the licence holder under which the user is operating.
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5. Appendices
Description of attributes in output spatial data
Table 9. Description of attributes in output spatial data

Field Name

Description

OBJECTID

Geodatabase unique polygon number

Shape

Shapefile type e.g. polygon

Mastermap TOID

Original OS Mastermap TOID unique ID (20 characters).
i.e. 1000002023726387.

Habitat code

Integrated Habitat System (IHS) habitat code developed by the
Somerset Environmental Records Centre (SERC) relating to codes
listed in Table 1

Matrix1 code

Further multiplex codes e.g. TS0 Scattered Trees

Matrix2 code

Further multiplex codes

Matrix3 code

Further multiplex codes

Formation code

Formation e.g. AP1 - Pond.

Management

Management code

Complex code

Habitat Complexes e.g. CF1

Summary

Summary of codes in columns 'habitat_cd', 'matrix1_cd', 'matrix2_cd',
'matrix3_cd', 'formation_', 'management' and 'complex_cd'

Process

Source of the data coded as either O (Ordnance Survey), A (Aerial
Photography).

Modified date

Date file modified

Modified user

User who modified file

keywords

Additional description to describe management or features

comment

Any additional comments

MM FEATCODE

Code relating to MasterMap identification

MM THEME

Theme relating to MasterMap identification e.g. Buildings, Land etc

MM DESCGROUP

MasterMap descriptive group Building, Road or Track, General
Surface

MM DESCTERM

MasterMap descriptive term, e.g. Multi Surface, Track

MM MAKE

MasterMap term e.g. – Manmade, natural

management2_cd Additional Management code
LEGEND

Environment Agency legend code for displaying MasterMap data

GRID_CORD

OS 5K Grid square

LABEL

OS Grid

SMP

Shoreline Management Plan Area

Block_Area

OS 5K Grid area (available photography)
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SHAPE_Leng

Polygon perimeter metres (m)

SHAPE_Area

Polygon area metres squared (m2)

Matrix code
Matrix codes describe other types of vegetation found within the feature, e.g. scattered trees or
scrub. It is possible to have up to three different matrix codes associated with each feature
polygon.

Complex code
Complex codes are used to describe those habitats which have been given biodiversity priority
status, but which cannot be definitively placed in one particular broad habitat, or require other
types of information to identify them (e.g. areas likely to be inundated by coastal or fluvial flooding
at least 1 in 100 years).

Priority habitats – descriptions and photos
Anglian Priority Habitat Classes
COASTAL
LR1 Intertidal chalk
LS2 Seagrass beds - Zostera noltii adjacent to saltmarsh foreshore and sub littoral zone
LS3 Coastal saltmarsh
LS7 Blue mussel beds on sediment
SS1 Coastal sand dunes
SS31 Coastal vegetated shingle
WOODLAND
WB34 Wet woodland
GRASSLAND
GA1 Lowland dry acid grassland
GC1 Lowland calcareous grassland
GN1 Lowland meadows [Water meadow]
GN1Z Other lowland meadows
GN4 Grazing marsh pasture
HE0 Dwarf shrub heath
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WETLAND
EM11 Reedbeds
EM31 Fens [lowland]
EM4 Purple moor grass and rush pasture
WATER
AS61 Saline lagoons with no sea connection
AS611 Saline ponds
IS5 Saline lagoons with restricted sea connection

Coastal
Intertidal chalk LR1 (Figure 11)
The only example of intertidal chalk in the study area can be found below the Hunstanton cliffs on
the West Coast of the North Norfolk SMP. The cliffs extend 1.3 metres from Hunstanton
promenade to St. Edmunds Point at Old Hunstanton. They contain distinctive layers of red chalk,
white chalk and brown sandstone known locally as carstone and are up to 18 metres high.
The LR1 classification was broken down into LR11, intertidal chalk with no algae cover, and LR12,
intertidal chalk with algae cover. The generally soft nature of intertidal chalk results in the presence
of a characteristic flora and fauna, notably rock-boring invertebrates, but characteristically lacks
species common on hard rocky shores, and where this was present is categorised as LR11. The
LR12 class was used where the chalk bedrock foreshore supported algal communities unique to its
substrata. The restricted presence of algae may be due to physical characteristics of chalk,
particularly its porosity and ability to remain moist, and supports distinct successive zones of algae
and animals such as kelps, red algal turfs, or barnacles on wave-exposed shores.
The cliffs at Hunstanton are not currently defended, which means that they are eroding naturally
and providing a source of sediment that helps to maintain the beaches further to the south. North
Norfolk SMP outlines the continuation of a ‘no active intervention policy’ in the short and mediumterm to sustain the role of the cliffs as a source of sediment and for its geological importance.
The foreshore at this location is characterised by white chalk boulders at the foot of the cliffs with
algae covered chalk bedrock seawards of this and is clearly identified in the API. The mowed grass
cliff tops were categorised as lowland calcareous grassland in line with their chalk bedrock.

Figure 11. Chalk cliffs at Hunstanton showing layers of white chalk, red chalk and carstone (photo: LN).
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Seagrass beds - Zostera noltii adjacent to saltmarsh LS2 (Figure 12)
Seagrasses are the only flowering plants that are able to live in seawater and pollinate while
submerged. Seagrass grows in large groups, with the appearance of terrestrial grassland with long
and narrow leaves, forming a three-dimensional habitat which allows a wide range of species to
inhabit them, from tiny invertebrates, worms and shellfish to young and adult fishes. There are
four species of seagrass in the UK, two species of tasselweeds, and two Zostera species
commonly known as eelgrass.
The seagrass roots are anchored in mud, sand or fine gravel giving a stable basis in the seabed
which in turn helps prevent erosion. The density of the grasses causes the water currents to slow
down and allows nutrients to settle, in turn attracting wildlife. In well-developed areas the leaves
can become colonised by algae, stalked jellyfish and anemones, while the soft sediment
surrounding the roots is home to molluscs (bivalves), tiny amphipods, polychaete worms and
echinoderms. The UK’s two native species of seahorse can also be found living amongst seagrass
in the southern coastal areas.
Seagrass is dependent on high levels of light for photosynthesis to grow and can therefore only be
found in shallow water to a depth of around four metres. Seagrass develops in intertidal and
sheltered locations such as behind dune systems or barrier islands, within estuaries, lagoons and
bays, or adjacent to lower saltmarsh communities.
The precise boundary of seagrass beds are notoriously difficult to map with any confidence using
aerial photography or ground survey as they occur at very low densities and are frequently
intermixed with algae, therefore only areas that can reasonably be positively identified as seagrass
in API were likely to be mapped. Seagrass data from Natural England was used to help positively
identify existing seagrass bed locations.
Seagrass is an important food source for wildfowl such as widgeon and brent geese which feed on
exposed seagrass at low tides. It has also been calculated that seagrass absorbs 15% of the
ocean’s total carbon absorption.
A drastic reduction of seagrass in the UK in the 1930s was caused by a wasting disease and since
then recovery has been hampered by increased human disturbance such as pollution and physical
disturbance from dredging, use of mobile fishing gear and coastal development. Increasingly high
levels of nutrients, such as nitrogen and phosphorus loading from sewage discharge, is extremely
toxic to seagrass directly, but it also acts to stimulate epiphytic algae growth which can outcompete the seagrass by reducing the available sunlight.
Seagrass sites was identified at Donna Nook in Lincolnshire; at Wells-next-the-Sea and behind
Scolt Head Island. They were also identified along the foreshore at Maplin Sands (Foulness
Island) and Shoeburyness; and a large area bordering the saltmarsh extent to the east of Two
Tree Island in the outer Thames Estuary at Southend-on-Sea.

Figure 12. Seagrass beds (photo: JNCC).
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Coastal saltmarsh LS3 (Figure 13)
Coastal saltmarsh in the UK comprises the upper, vegetated portions of intertidal mudflats, lying
approximately between mean high water neap tides and mean high water spring tides. However,
for this mapping, the lower limit of saltmarsh is defined as the lower limit of pioneer saltmarsh
vegetation where it can be positively identified in API (excluding seagrass Zostera beds) and the
upper limit as one metre above the level of highest astronomical tides to take in transitional zones.
Saltmarshes are usually restricted to comparatively sheltered locations such as estuaries, saline
lagoons, behind barrier islands, at the heads and on beach plains. The development of saltmarsh
vegetation is dependent on the presence of wide intertidal mudflats on their seaward side.
Saltmarsh vegetation consists of a limited number of salt tolerant species adapted to regular
immersion by the tides. Characteristic species include annual sea-blite, glasswort Salicornia,
common saltmarsh-grass, sea rush, sea aster and sea lavender.
This habitat is also rich in invertebrates, which are an important food source for wading birds and
wildfowl. They act as high tide refuges for birds feeding on adjacent mudflats, as breeding sites for
waders, gulls and terns and as a source of food for passerine birds particularly in autumn and
winter. Some saltmarsh is grazed by cattle in order to encourage a more open and varied selection
of specialist plants to flourish. In winter, grazed saltmarshes are used as feeding grounds by large
flocks of wild ducks and geese.
Saltmarsh areas with high structural and plant diversity, particularly where freshwater seepages
provide a transition from fresh to brackish conditions, are important for invertebrates. Saltmarshes
also provide sheltered nursery sites for several species of fish.
For coastal saltmarsh mapping the broad LS3 class was used to include all types of saltmarsh and
was not broken down by any lower classes in the hierarchy. The updated 2016 Environment
Agency Saltmarsh extent layer was used to identify saltmarsh with areas corroborated by aerial
photography interpretation. Saltmarsh creeks were generally only mapped where they were wider
than two metres.
The largest areas of saltmarsh along East Anglia’s coastline can be found in the sheltered
environments of the Wash and in North Norfolk, behind and adjacent to Scolt Head Island and
Blakeney Point. There are also significant extents along the Humber estuary and the North
Lincolnshire coast; along the Suffolk estuaries and at Minsmere RSPB reserve; the Essex
estuaries, especially the embayment of Hamford Water, and the rare example of ‘open coast’
saltmarsh at the Dengie peninsula, Essex.

Figure 13. Stiffkey saltmarshes, part of Blakeney National Nature Reserve, Norfolk (photo: LN).
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Blue mussel beds on sediment LS7 (Figure 14)
The blue mussel beds on sediment habitat category includes intertidal and subtidal beds of the
blue mussel Mytilus edulis in a variety of sediment types and in a range of conditions, from open
coasts to estuaries, marine inlets and deeper offshore habitats. Blue mussel beds play an
important part of a healthy functioning marine ecosystem with a role in coastal sediment dynamics;
acting as a food source for over-wintering waders, and providing an enhanced area of biodiversity
in an otherwise sediment-dominated environment.
Intertidal mussel beds occur on a variety of sediment substrata such as sand, cobbles and
pebbles, muddy sand and mud. Mussel aggregations in this habitat are dense, and can support
various age classes. This habitat only covers ‘natural’ beds on a variety of sediment types, and
excludes artificially created mussel beds, and mussel beds which occur on rock and boulders.
In the Anglian habitat mapping area blue mussel beds were a rare feature and only found within
the Wash, notably at Roger Sand with other smaller areas along the North Norfolk coast.

Figure 14. Blue mussel beds on sediment (photo: JNCC).

Coastal sand dunes SS1 (Figure 15)
Coastal sand dunes systems are wind-blown sand formations which can be stable or shifting. A
critical factor in sand dune systems is the existence of a large beach seaward of the dunes which
dries out at low tide enabling sand grains to be blown onto land by the wind. Salt resistant
vegetation such as marram grass and sand couch bind the loose grains of sand and gradually
stabilise the sand preventing sand being dispersed any further landwards.
The shape, size and position of the dunes may change depending on local wind and wave
conditions. Dune stability, acidity and local hydrological conditions are all key factors in
determining its wildlife diversity. Dunes are generally floristically rich and many rare or local
species favour sand/calcareous soils. Plants such as sea holly and sea spurge may also take root
on the more sheltered leeward side of the dunes. Orchids are amongst the wetland species which
can flourish in wet hollows between the dune ridges.
As the dune system stabilises and the sand is enriched by decaying vegetation and animal
manure, the variety of plants and animals increases. The pioneering dune-building species are
replaced by species more typical of grassland habitats.
Calcareous dune grassland is particularly species-rich, but if it is not grazed or actively managed, it
can be quickly colonised by scrub species such as sea-buckthorn, gorse and blackthorn on dry
areas, or birch and willow in the wetter slacks. On dunes which have become acidified by leaching,
dune heath develops, invariably containing characteristic species such as sand sedge as well as
more typical heathland species such as heather, gorse and crowberry.
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The SS1 dune category includes white and grey dunes; dune slacks (dune wetlands) and
embryonic dunes, as these are often too small to map separately. Sea buckthorn on dunes SS16
and scrub woodland on dunes WB21 do not fall under the dune SS1 hierarchy and have been
classed separately. Unvegetated sand and dunes above the high tide mark SS19 is also classed
separately.
The most extensive areas of dunes were located on the Norfolk coast at Holme-next-the-Sea,
Brancaster, Holkham, Scolt Head Island, Blakeney Spit, Winterton and Great Yarmouth.
Identification of sand dune systems was relatively straight forward with API and with some
reference to OS mapping. It could however be difficult to map the transitions between saltmarsh
and dune slacks and so the Environment Agency saltmarsh layer could be used as a general rule
for saltmarsh/dune zonation.

Figure 15. Coastal vegetated ‘grey’ sand dunes at Holme-next-the-Sea, North Norfolk (photo: LN).

Coastal vegetated shingle SS31 (Figure 16)
Coastal vegetated shingle is extremely rare and represents a fragile ecosystem supporting highly
specialised and important flora and fauna. It has therefore been recognised as an internationally
important habitat feature due to the threats from coastal squeeze in connection with sea level rise
and coastal erosion. It is also at risk from anthropogenic factors such as development and
trampling leading to loss of vegetation and lack of regeneration. It was therefore essential to
record any identified areas of vegetated shingle and to map and monitor existing extents.
Orford Ness is made up entirely from shingle with relict storm ridges deposited over many
centuries by longshore drift and wave action. The ridges are a visual record of the evolution of this
barrier spit, with each ridge showing the position of an ancient shoreline. Vegetated shingle
communities have developed here out of the reach of the normal tidal regime and can be observed
as distinctive parallel strips easily identified by API and from colour coding of infrared spectrum of
aerial photography. Further corroboration of the coastal vegetated single was sought from the
ACMP profiles.
The vegetation communities on shingle features depends on the amount of finer material mixed in
with the shingle, and on the hydrological regime, with classic pioneer species on the seaward edge
and more mixed communities developing further inshore. The highly specialised and important
flora communities include the nationally scarce sea pea which grows mainly along the drift line and
is particularly mentioned in the European Union Habitats Directive SAC designation.
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Other vegetated shingle areas include the Ness at Thorpeness (which has an upper foreshore
composed of shingle and lower foreshore of sand separated by a marked break in slope); Benacre
Ness at Kessingland, Dunwich, Sizewell, Shingle Street and Landguard Point which have mixed
frontages of sand and shingle. Sizewell Beach has a mixture of naturally established shingle flora
to the north and a restoration project in front of the power station. Thorpeness Haven supports
several nationally rare plant species, such as sand catchfly. Vegetated shingle is also present in
Norfolk along the foreshore from Blakeney Spit to Salthouse shingle ridge.
The coastal vegetated shingle habitat class also includes acid shingle heath which is one of the
rarest habitats in Britain, with Orford Ness having the second largest area. Shingle heath is
dominated by dense mats of sea campion which are pierced by the taller growth of false oat grass.
These plants are interspersed with continuous crusts of spiky, branched and brittle lichens.
To date, 116 species of lichen have been recorded on Orford Ness, some of which are extremely
rare. Lichens are unique, as they are not plants but part fungi and part algae. Lichens are slow
growing at around 1 mm a year and are extremely sensitive to aerial pollution. Shingle heath
manages to survive the hostile windy and salty conditions of Orford Ness, in areas no further than
250 metres from the sea.

Figure 16. Coastal vegetated shingle at Thorpeness, Suffolk (photo: LN).

Woodland
Wet woodland WB34 (Figure 17)
Wet woodland is a European priority feature under the Conservation (Natural Habitat) Regulations
1994 and is a habitat type that has been poorly recorded nationally. For this reason it was
therefore essential to identify and record all areas of wet woodland that could be positively
identified in the habitat classification process.
Wet woodland was once a widespread habitat in East Anglia particularly on the Fens. Since the
1930s much of this region’s habitat has been lost mainly due to agricultural drainage and
intensification, but also to industrial and residential development, river management and the
decline in some traditional management practices such as coppicing. Wet woodland is important
for a number of important species such as bats, woodpeckers and otters and contains large
amounts of deadwood that in turn supports a wide diversity of invertebrates. These invertebrates
are an essential part of the ecosystem, as they break down waste matter and provide the nutrients
for plants to grow. Wet woodland also helps to stabilise river banks, reduce the risk of flooding and
helps to prevent the run-off of fertilisers and pesticides into watercourses.
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Wet woodlands occur on land that is waterlogged or on seasonally waterlogged soils. They are
frequently associated with river valleys and banks, floodplains, along hillside flushes, plateau
woodlands and as successional habitat on fens and bogs.
Wet woodland can be found on a range of soils from mineral-rich alkaline soils to acidic, nutrientpoor soils. It comprises mainly willow alder and birch with ash and oak on the less waterlogged
areas. Today these woodlands are often small and grow on the banks of rivers, streams, lakes,
even large ponds, and on marshy or boggy ground.
Over time wet woodland may naturally change to a much drier habitat as the ground conditions
change and new species grow. Therefore little ancient wet woodland exists. This succession
means that wet woodland often occurs alongside other woodland habitats like mixed ashwoods or
oakwoods and with open habitats such as fens.
Identification of wet woodlands from API alone was difficult as the main signifiers occur beneath
the canopy. Often areas of watercourses, ponds or wetlands identified in preceding years from OS
mapping or Google Earth and then subsequently populated by woodland in succeeding years
could be assigned as wet woodland. Also, the use of third party sources such as information from
local Wildlife Trusts was used to map this habitat.

Figure 17. Wet woodland at Holkham Hall, North Norfolk (photo: LN).

Grassland
Lowland dry acid grassland GA1 (Figure 18)
Lowland dry acid grassland is often found close to lowland heathlands, parklands or coastal cliffs.
They typically occur on nutrient-poor, free-draining, parched/dry, sandy soils overlying acid rocks
or superficial deposits such as sands and gravels. They have a pH ranging from 4 to 5.5.
This habitat is extremely variable in terms of its species richness. It is estimated that less than
30,000 hectares of lowland acid grassland now remain in UK. Important concentrations occur in
Breckland, Norfolk and the Suffolk Sandlings. There are also extensive areas of acid grassland
included within sites designated as common land.
Tussocky vegetation with bare ground characterises lowland acid grassland and this allows a wide
range of invertebrates to thrive including solitary wasps, butterflies and grasshoppers. Many of the
invertebrates that occur in acid grassland are specialists, and a number are rare such as the field
cricket (a UK BAP priority species).
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The most characteristic herb and grass species are heath bedstraw, wavy hair-grass, sheep’s
fescue, common bent and pill sedge. Dwarf shrubs, such as heather and bilberry, may also be
present, while unusual fungi, such as fairy-clubs and earth-tongues, are commonly found due to
the low nutrient status. Acid grasslands can have a high cover of bryophytes and parched acid
grassland can be rich in lichens. Parched acid grassland, in particular, contains a significant
number of rare and scarce plants such as mossy stonecrop and smooth rupturewort.
Bird species of conservation concern use acid grassland for breeding or wintering and include
woodlark, stone-curlew, lapwing, chough, hen harrier and merlin. This habitat is also important for
the skylark and nightjars. Like many of our other lowland habitats, lowland acid grassland is under
threat from intensive agricultural practices and overgrazing.
The identity of most of the dry acid grassland was established using the UK BAP (Biodiversity
Action Plan) dataset. Some acid grassland which was not good quality was assigned the habitat of
other neutral grassland GNZ, such as some areas in Suffolk. Poorer quality dry acid grassland
could also be indicated by sand scattering on rabbit holes and by sand quarries in the landscape.

Figure 18. Lowland dry acid grassland, Bard Hill, Salthouse, Norfolk (photo: LN).

Lowland calcareous grassland GC1 (Figure 19)
Lowland calcareous grassland is found over limestone and chalk rocks below an altitude of 250
metres, and on shallow, lime-rich soils mainly in the warmer and drier south east of the UK. This
habitat supports a whole range of diverse plant communities (some nationally scarce) and wildlife,
many of which are specialists and unable to live anywhere else.
Typically, this type of habitat is found on dry valley slopes or escarpments, although it can develop
in neglected chalk and limestone quarries, railway cuttings and along roadside verges. They are
usually enclosed grasslands managed as pasture. It is frequently associated with scrub which
contributes to its biodiversity, especially when it contains a range of shrub species, with different
age and structure.
Before the Second World War, fragile and flower-rich calcareous grassland was widespread, but
these habitats seriously declined, with 80% of sheep-grazed lowland chalk and limestone
grassland having disappeared by 1984. The most significant reason for this decline is the reduction
of grazing and traditional management due to changes in land use.
Much of the wildlife of lowland calcareous grassland is unable to withstand the results of
agricultural intensification including the increased use of herbicides and pesticides and over- or
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under-grazing. Development, mineral extraction, landfill, afforestation and heavy recreational
pressure have also been instrumental in the loss of this habitat.
There was only one recorded site in the study area which was mapped as calcareous grassland.
This was at the grass covered chalk cliff tops at Hunstanton. Usually this habitat is extremely rare
where it has been mowed or managed, and not pro-actively conserved, or where it is on a slope of
less than 6%.

Figure 19. Lowland calcareous grassland (photo: The Wildlife Trusts).

Lowland meadows [Water meadows] GN1 (Figure 20)
Species rich lowland meadows were once the most common type of wildlife habitat in the UK
lowlands, however, in recent years over 95% of this habitat type has disappeared due to
intensification of agricultural methods such as over-ploughing, drainage, increased fertiliser and
herbicide application, and earlier cutting for silage.
Now extremely rare, most lowland meadow sites are relatively small and fragmented. Traditionally
managed lowland meadows have a high number of herbs and grasses; they are unimproved by
fertilisers, and may be cut for hay in late June to early July after the summer flowering. These
plants set seed before the hay is cut and the meadow is grazed in autumn. Lowland meadows are
found on neutral, mainly clay or loam soils and provide rich wildlife with up to 30 grasses and 100
or more wildflower species. Grasses include quaking-grass, sweet vernal-grass, and red fescue,
with flowers including devil's-bit scabious, pepper saxifrage and green-winged orchid. Bees and
butterflies are among the hundreds of insects which feed on the grassland flowers for nectar. In
turn, these attract rare horseshoe bats and many declining farmland birds, including the skylark.
The identity of lowland meadows was difficult to establish as it is based on floristic cover and can
only really be ascertained from ground survey due to certain flowers being present. There were
just three isolated locations where lowland meadows existed in the whole study area and these
could be found near Orford in Suffolk and at Wells-next-the-Sea and Salthouse in North Norfolk.
The identity was established with reference to the UK BAP (Biodiversity Action Plan) dataset.
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Figure 20. Lowland meadows (photo: The Wildlife Trusts).

Other lowland meadows GN1Z
The classification of ‘other lowland meadows’ was used as an inverse class to describe poorer
quality lowland meadow types identified in the mapping process.

Grazing marsh pasture GN4 (Figure 21)
Grazing marsh is defined as permanent pasture that is regularly flooded, or meadow with ditches
that maintain water levels. Seasonally water-filled hollows and permanent ponds with emergent
plants are characteristic of this habitat and standing water may be brackish or fresh. Most grazing
marsh pasture is grazed by cows or sheep and some are cut for hay. Relatively few of the
Anglian’s coastal grazing marshes are truly natural with most having been reclaimed from the sea
by drainage and embankments such as at Tollesbury Wick Marshes in Essex and at Burnham in
North Norfolk.
They are dominated by a mixture of grasses including herbs and often found in a matrix of other
habitats such as fen and saltmarsh. Around 500 species of plant have been recorded on grazing
marsh including rare narrow-leaved water-dropwort and true fox sedge. Grazing marshes can be
distinguished by the wildlife they support. They are particularly important for the large number of
species which have severely declined over recent decades, including breeding waders such as
snipe and redshank, and they also support internationally significant populations of wintering
wildfowl, including Bewick’s and Whooper swans. Many invertebrate species are also associated
with ditches or saturated ground.
Floodplain grazing marshes can also provide protection as a flood defence along the coast by
dissipating energy from wave and tides and supporting the function of traditional coastal defences
such as embankments.
During the last century, coastal grazing marshes declined considerably in quantity and quality.
Between the 1930s and 1980s, 64% of grazing marsh was lost in the greater Thames estuary,
along with 37% in Broadland, East Anglia. Direct causes of habitat loss include flood defence
works, deep drainage and ploughing for arable crops or fodder grasses and development.
Conservation measures are now being used by the Wildlife Trusts and nature reserves to prevent
further loss of grassland types by using traditional management techniques, such as hay-cutting
and grazing. For instance, light grazing by cattle can create tussocky grassland suitable for
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breeding waders with other areas grazed more heavily (including by sheep) to create a tight lawn
type grassland which is favoured by wintering wigeon and brent geese.
In many places the mapped grazing marsh extent matched up with the Environment Agency flood
zone outline within estuaries or observed behind flood embankments which were fronted by
saltmarsh. These floodbanks were often classed as other neutral grassland, GNZ, or sometimes
improved grassland, GIO, where there were signs of mowing and maintenance.

Figure 21. Coastal grazing marsh, Burnham Overy Staithe, North Norfolk (photo: LN).

Dwarf shrub heath HE0 (Figure 22)
Dwarf shrub heath is characterised by vegetation that has a greater than 25% cover of plant
species from the heath family (ericoids) or dwarf gorse Ulex minor. The best examples of lowland
heath contain a wide range of plant communities. It generally occurs on well-drained, nutrientpoor, acid soils. Heaths do occur on more basic soils but these are more limited in extent and can
be recognised by the presence of herbs characteristic of calcareous grassland.
Dunwich Heath forms a rare example of coastal lowland heath, in the Suffolk Coast and Heaths
Area of Outstanding Natural Beauty. It lies within the area of the Minsmere/Walberswick Heaths
and Marshes Site of Special Scientific Interest, SAC and SPA. Dunwich Heath is covered mostly
with heather (common heather and bell heather) and European and Western gorse but there is
also some woodland and grassland included in the reserve.
A variety of birds, animals and reptiles live on heathland including Dartford warblers, stonechats,
and nightjars, red deer and muntjacs, as well as adders, slow-worms, grass snakes and common
lizards. It supports many unusual invertebrates as well.
Heathland was clearly identifiable from API by the appearance of low lying dark brown dense
vegetation with scrapes or clearings. Further corroboration was provided by OS mapping and
LIDAR height data.
Another example of coastal heath was at Thorpeness Common. There are also areas of dwarf
shrub heath at Westleton Heath inland of Dunwich Heath, Walberswick Common and the nearby
East Hill, and at Snape Warren, all of which are part of the Suffolk Coasts and Heaths AONB
landscape.
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Figure 22. Dwarf shrub heath, Dunwich, Suffolk (photo: Suffolk Coasts & Heaths AONB).

Wetland
Reedbeds EM11 (Figure 23)
The reedbed classification was taken exclusively to refer to swamps dominated by stands of the
common reed Phragmites australis with a greater than 60% reed component. Reedbeds are
formed in swampy areas with a water table at or above ground level for most of the year. Once
established, reedbeds tend to be very stable areas. However, with many important reedbeds found
on the Anglian coast where sea-level is rising as a result of climate change, it is predicted this will
lead to the loss of significant areas of this habitat. Reedbeds can be found in fresh standing water
such as ponds and ditches; in saline or brackish lagoons, or tidal waters and estuaries.
Over time, reedbeds naturally dry out as plant litter builds up, and are encroached by scrub and
eventually woodland if they are unmanaged. However, for many years they have been cut and
managed to produce reeds for thatching buildings. Continuing this form of management keeps the
habitat intact, providing a home for specialist wildlife.
Reedbeds are among one of the most important habitats for birds. They support many breeding
birds including the nationally rare bittern, marsh harrier, Cetti’s warbler and the bearded tit which
lives exclusively in this habitat. In winter, reedbeds are used as roosting sites for several raptor
species and many migratory species also arrive to feed and roost in our reedbeds, including the
globally threatened aquatic warbler.
Reedbeds are also an important habitat for mammals and invertebrates. Water voles and various
species of bat feed on the reedbeds and five Red Data Book (a British list of endangered species)
invertebrates are closely associated with reedbeds including the reed leopard moth and a rove
beetle.
Over recent years reedbeds have been lost to water abstraction and drainage, and intensive
agriculture. Poor management, including the decline of traditional uses for reed, has degraded
many areas, leading to scrub encroachment. In some places such as at Cley Marshes in north
Norfolk, reed cutting is undertaken every one to two years to maintain the health and structure of
the reedbeds with the cut reed being sold for thatching.
During the habitat mapping process reedbeds were identified as widespread in some areas of
Norfolk and Suffolk, particularly in the brackish upper reaches of the Suffolk and Norfolk estuaries,
and within extensive areas at the Minsmere Levels and the marshes at Walberswick and Benacre
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National Nature Reserves (NNRs). Smaller areas of reedbeds were observed at Cley Marshes
Nature Reserve and at Brancaster and Thornham marshes.
The inverse class of ‘other swamp vegetation’ EM1Z was generally used for all other swamp
vegetation types which did not fall under either the reedbed or fen categories. The reedbed
category could also be mapped as a matrix class of various water habitats, such as standing open
water AS0 and saline lagoons with restricted sea access IS5.

Figure 23. Reedbeds, Cley Marshes Nature Reserve, North Norfolk (photo: LN).

Fens (lowland) EM31 (Figure 24)
Lowland fens are wetlands that occur on peaty or mineral soils and which receive water and
nutrients from various sources such as groundwater, surface run-off, river flooding and from
rainfall.
They are characterised by their water chemistry, which is pH neutral or alkaline with relatively high
dissolved mineral levels but few other plant nutrients. It is also characterised by a variety of
vegetation types including wet woodland (fen car), bogs, lowland heathland and lowland meadow
that may be permanently, seasonally or periodically waterlogged. They are usually dominated by
grasses, reeds and sedges and frequently have a high diversity of other plant species including
carnivorous plants such as Pinguicula.
Fens are differentiated from bogs which are acidic, low in minerals and usually dominated by
sedges and shrubs, along with abundant mosses such as Sphagnum, and which receive water at
their surface only from rain.
In general, fens may change in composition as peat accumulates. A list of species found in a fen
can therefore cover a range of species from those remaining from the earlier stage in the
successional development to the pioneers of the succeeding stage.
Fenlands and peatlands are important as they store carbon from the atmosphere; they also store
and clean water as well as help reduce flooding and are rich habitats for a wide range of flora and
fauna.
Fens have been damaged in the past by land drainage, and also by peat cutting. Some are now
being carefully restored with modern management methods. The principal challenges are to
restore natural water flow regimes, to maintain the quality of water, and to prevent invasion by
woody plants.
Although fairly rare in the study area a relatively large extent of lowland fens existed at Carlton
Marshes Nature Reserve near Lowestoft, on the banks of Oulton Broad and at Blythburgh. There
were also isolated sites of lowland fen around the south east end of the Wash and at Heacham.
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Figure 24. Wicken Fen, Cambridgeshire (photo: National Trust).

Purple moor grass and rush pasture EM4 (Figure 25)
Purple moor grass and rush pasture occur on poorly drained, usually acidic soils in lowland areas.
Their vegetation, which has a distinct character, consists of various species-rich types of fen
meadow and rush pasture on poorly-drained peats or peaty gleys which are moist for a substantial
part of the year. Purple moor-grass Molinia caerulea and rushes, especially sharp-flowered rush
Juncus acutiflorus, are usually abundant. The best examples of purple moor grass contain a wide
range of plant communities with the characteristic plant communities often occurring in a mosaic
with one another, together with patches of wet heath, dry grassland, swamp and scrub.
In many cases this habitat type is highly fragmented occurring as isolated, enclosed sites in the
farmed lowland landscape, and sometimes in association with other grassland types, wetland
vegetation including bogs and fens, and wet heath.
Purple moor grass and rush pasture are a priority for nature conservation because they are highly
susceptible to agricultural modification and reclamation throughout their range. It was therefore
rarely identified in the study area with isolated sights at Manningtree, Harwich and Bradwell-onSea in Essex, and a larger site adjacent to the lowland fens at Carlton Marshes Nature Reserve,
Lowestoft.

Figure 25. Purple moor grass and rush pasture (photo: Lincolnshire Wildlife Trust).
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Water
Saline lagoons with no sea connection AS61
Coastal lagoons are a priority habitat type and are relatively uncommon in the UK. Lagoons are
areas of shallow, coastal salt water, and show a wide range of geographical and ecological
variation. There are five main sub-types identified in the UK, on the basis of their physiology:
isolated; percolation; silled; sluiced and lagoonal inlets.
The water in lagoons can vary in salinity from brackish (owing to the mixing of seawater and
freshwater) to hyper-saline (which is more salty than seawater as a result of evaporation). The
plant and animal communities of lagoons vary according to the physical characteristics and salinity
regime of the lagoon, and consequently there are significant differences between sites. Although
compared to other marine habitats there is usually only a limited range of species present, they are
especially adapted to the varying salinity regimes of lagoons and some are unique to lagoon
habitats.
Saline lagoons with no sea connection relates to coastal brackish or saline open standing water
bodies which are natural or artificial and completely separated from the sea by sandy banks,
shingle barriers or rocks. Such isolated lagoons are often transient due to natural processes of
infilling and coastal erosion.
At Snettisham RSPB Nature Reserve on the east bank of the Wash a man-made, 2.5 km stretch of
saline lagoons known as the Snettisham pits (formerly dug out to provide shingle in World War II)
now attracts tens of thousands of wading birds each year.

Saline ponds AS611
The saline ponds habitat class was used to define small shallow saline ponds within a saltmarsh
system. These ponds are isolated from the saltmarsh creeks and retain water at low tide.

Saline lagoons with restricted sea connection IS5 (Figure 26)
Saline lagoons with restricted sea connection are classed similarly to the AS61 (with no sea
connection) above and can vary from brackish to hyper-saline open standing water areas, which
are either natural or artificial but with restricted connection with the sea. Such lagoons are often
retained behind a barrier such as a bank/ridge, an island or reef. An example of the IS5 category
would be percolation lagoons which are separated from the sea by narrow shingle banks through
which sea water percolates, or overtops the banks during storm surge conditions. Lagoons can
contain a variety of substrata, often soft sediments which in turn may support tasselweeds and
stoneworts as well as filamentous green and brown algae.
At Benacre National Nature Reserve on the Suffolk coast (one of the largest NNRs in Britain and
also a SAC), the saline lagoons of Benacre Broad, Covehithe Broad, Easton Broad and the Denes
are a series of percolation lagoons formed behind shingle barriers. The rapid retreat of the
shoreline here together with overwashing of the shingle ridges during storm surge events and
percolation through the barriers has led to the loss of the reedbed habitat and saline lagoons
extent.
These particular lagoons show a wide range of salinities, from nearly fully saline at the Denes, to
extremely low salinity at Easton Broad. This range of salinity has resulted in a series of lagoonal
vegetation types, including beds of narrow-leaved eelgrass Zostera angustifolia in fully saline or
hyper-saline conditions; beds of spiral tasselweed Ruppia cirrhosa in brackish water; and dense
beds of common reed Phragmites australis in freshwater. The site supports a number of specialist
lagoonal species.
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Other percolation lagoons with restricted sea connection are located in north Norfolk and The
Wash. The most notable of these are Blakeney Spit Pools, a lagoon system of six small pools
between a shingle ridge and saltmarsh. The bottom of each pool is shingle overlain by soft mud.
The fauna of the lagoons includes a nationally rare species - the lagoonal mysid shrimp Paramysis
nouveli.

Figure 26. Benacre Broad, Suffolk (photo: LN).

Aerial images of all habitats and brief IHS descriptions

IHS Classification
The Integrated Habitat System (IHS) has been developed by the Somerset Environmental Records
Centre (SERC). The IHS represents an integration of existing classifications in use in the UK with
particular emphasis on Biodiversity Broad Habitat Types, Biodiversity Priority Habitat Types, Annex
1 Habitats of the Habitats Directive and Phase 1 Habitats. The following classification descriptions
have been directly incorporated into this report from the IHS Brief Definitions along with interpreter
identification notes.
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Broadleaved and Mixed Woodland

Figure 27. WB1- Mixed woodland. Mixed woodland is made up of 20-80% of either broadleaved or conifer trees
in the canopy; the canopy isn’t necessarily closely intermixed. These were usually identified by varying colours
of trees and using the canopy height model to distinguish a mix of broadleaf and coniferous trees. In addition
LIDAR intensity and Google Earth time series data can be used to confirm seasonal changes.
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Figure 28. WB2-Scrub woodland. Scrub woodland includes broadleaved and juniper scrub with a continuous
closed canopy with more than 90% cover over an area bigger than 0.25 hectares. Scrub woodland includes
locally native shrubs, usually less than five metres tall (occasionally with a few scattered trees). Scrub
woodland includes: Ulex europaeus, Cystisus scoprius and Juniperus communis scrub, Rubus fruticosus and
Rosa caninas scrub, and Crataegus monogyny or Prunus spinosa stands. Not included in this is dwarf gorse
scrub (Ulex minor and Ulex gallii) which should be included in HE0-Dwarf shrub heath. These were usually
identified by using the canopy height model and looking for areas 0.05-2 and 2-5 metres in height, these were
often scrubby areas on the roadside.
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Figure 29. WB21-Scrub on dunes. This includes patches of broadleaved scrub with a continuous closed canopy
with more than 90% cover of areas larger than 0.25 hectares. Scrub woodland includes locally native shrubs,
usually less than five metres tall, occasionally with a few scattered trees. This includes: Ulex europaeus and
Cytisus scoparius scrub; Rubus fruticosus and Rosa canina scrub; and Crataegus monogyna and Prunus
spinosa. Can be identified by the height of scrub using the canopy height model and looking for areas that have
a height value between 0.5 and 2-5 metres, and that are located within the dune system. This habitat is usually
on the back (grey) dunes where dunes are more established.
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Figure 30. SS16-Seabuckthorn on dunes. Stable dunes where Seabuckthorn Hippohae rhammoides is dominant
or abundant. Sea buckthorn is an invasive non native species in most of the UK and is actively controlled where
it occurs (Brown et al., 1997). These can be identified by patches of dark green or sometimes greyish textured
vegetation in the vicinity of sand dunes.
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Figure 31. WB3-Broadleaved woodland. Dry woods predominantly composed of broadleaf and yew species, i.e.
with more than 80% broadleaves and yew in the canopy. Yew woodland is included here since it has affinities
with broadleaved woodland especially beech.
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Figure 32. WB34-Wet woodland. Wet woodland occurs on poorly drained or seasonally wet soils. It is found on
floodplains; as successional habitat on fens, mires and bogs; along streams and hill-side flushes; and in peaty
hollows. These woodlands occur on a range of soil types including nutrient-rich mineral and acid, nutrient-poor
organic soils. The canopy is dominated by Alnus glutinosa, Salix spp., and Betula pubescens. It includes alder,
willow, alder buckthorn carr, swampy bog myrtle scrub, birch mire woodland, riparian willow woodland and
scrub, and riverine ash-alder woodlands where either they are associated with drier woodlands, or they are
associated with fen, marsh or swamp and are more than 0.25 hectares. (UK Biodiversity Group, 1998). They can
be identified by boggy ground and the white/grey shade of willow trees or by being in close vicinity of water
channels.
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Figure 33. FT1-Traditional orchard. Groups of fruit trees (types of fruit trees unspecified) usually on permanent
grassland, these are not intensively managed. These were usually identified by rows of trees on grassland.
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Coniferous Woodland

Figure 34. WC2-Non native or introduced coniferous woodland. Non native conifers or native species introduced
to sites outside of its native range. These were identified using the canopy height model by checking whether
there is tree cover in winter. Google Earth could also be checked for uniform patterns of trees – and for some
areas where they are marked on the Ordnance Survey layer.
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Figure 35. WC21- Non native or introduced coniferous woodland on dunes. Non native conifers or native
species introduced to sites, outside of its native range, planted on dunes that retain their geomorphological
features. They may occur as plantation woodland to stabilize dunes and may be found on the Norfolk coast
(Holkham). Long established plantations may contain a number of scarce plant communities including the
scarce Creeping Lady’s tresses (Goodyera repens) and Yellow Bird’s Nest (Monotropa hypopitys). Not included
in this analysis are plantations on dunes that no longer retain their geomorphological features, and coniferous
stands dominated by Scots Pine Pinus sylvestris within its native range.
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Bracken

Figure 36. BRZ-Other continuous bracken. Areas dominated by dense bracken. Can be identified by either a
bright lime green in the spring, later in the season in autumn this turns orange, red and then brown before it
dies off in winter.
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Acid Grassland

Figure 37. GA1-Lowland dry acid grassland. Occurs on nutrient-poor, acid, generally free-draining, dry (to moist)
soils with pH 4- to 5.5, overlying acid rocks or superficial deposits such as sands and gravels. Characterised by
abundant or frequent Deschampsia flexuosa, Nardus stricta, Galium saxatile, Festuca ovina, Agrostis capillaris,
Rumex acetosella, Carex arenaria, and Potentilla erecta. Dwarf shrubs (heaths) and Vaccinium myrtillus occur at
low abundance with less than 25% cover. It also includes pioneer annual rich calcifuge communities on
parched/dry sandy soils (UK Biodiversity Group, 1998 & 1999). Dry acid grassland could be identified by a
combination of factors including variation in colour with generally a reddish tinge present as well as often being
in proximity to heathland.
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Calcareous Grassland

Figure 38. GC1-Lowland calcareous grassland. Usually enclosed grasslands managed, not intensively, as
pasture on shallow lime-rich soils in the lowlands, often on escarpments or dry valley slopes. They often
support a very rich flora, including some nationally scarce and rare plants, as well as invertebrates and birds.
This habitat is frequently associated with scrub which contributes to biodiversity, especially when it contains a
range of shrub species, with different age and structure (UK Biodiversity Group, 1998). There is only one
example in the study area which is at Hunstanton in North Norfolk.
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Neutral Grassland

Figure 39. GN1-Lowland meadows (Water meadow). Unimproved or good semi-improved grassland below 300
metres managed for hay or pasture. Characteristic species include fritillary Fritillaria meleagris, dyer's
greenweed Genista tinctoria, green-winged orchid Orchis morio, greater butterfly orchid Plantanthera
chlorantha, pepper saxifrage Silaum silaus and wood bitter vetch Vicia orobus. This habitat is also important for
skylark and other farmland birds, notably the corncrake (UK Biodiversity Group, 1998 & 1999). These were
identified by making reference to the Protected Habitats Inventory layer.
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Figure 40. GN1Z.TS0.CF1-Other lowland meadows with scattered trees and coastal floodplain grazing marsh.
Unimproved or good semi-improved grassland below 300 metres managed for hay or pasture. Characteristic
species include fritillary Fritillaria meleagris and dyer's greenweed Genista tinctoria, among others. Identified as
species-rich grasslands with significant variation in appearance (UK Biodiversity Group, 1998 & 1999).
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Figure 41. GN4.CF1-Grazing marsh pasture with coastal and floodplain grazing marsh complex. Permanent
pasture characteristic of grazing marsh, dominated by a mixture of grasses including Phleum bertolonii,
Cynosurus cristatus and Lolium perenne, and includes herbs such as Lotus corniculatus and Trifolium spp. Not
included in this are Lowland hay meadows, coarse or ungrazed grasslands or inundation grassland. This was
identified by looking for areas of wet land with straight cut channels and also cross referenced with the
Protected Habitats Inventory layer which indicated grazing marsh.
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Figure 42. GNZ-Other neutral grassland. All unimproved and semi-improved neutral grasslands in the uplands,
and unimproved and semi-improved neutral grasslands in the lowlands outside the indicative floodplain and/or
not included in the plant communities described above. It can be distinguished by its rougher and more
heterogeneous appearance than Improved Grassland (GI0).
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Figure 43. Coarse grassland typically comprised of a variety of textures but often includes significant areas of
very short/bare ground that are often rich in ephemeral/ruderal herbs. Characteristic species include Conium
maculatum, tall yellow Brassica spp., Anchu officinalis, Echium vulgare, Vicia villosa, Vulpia spp., Dipsacus
fullonum, Centaurium erythraea or Galega officinalis.
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Fen, Marsh and Swamp

Figure 44. EM11-Reedbeds. This exclusively refers to swamp dominated by habitat with more than 60% cover of
Phragmites australis reed component, wherein the water table is at or above ground level for most of the year
(UK Biodiversity Group, 1998). May also appear as a matrix code in standing water codes AS0, AR0, and AS61.
Reedbeds can be identified by the dark green shade showing damp vegetation and also the proximity to
watercourses, and were marked on the Priority Habitat Inventory layer with varying degrees of confidence
depending on the age of the survey. If reeds were in small clumps or scattered within a watercourse then EM11
was used as a matrix code.
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Figure 45. EM1Z.TD1. Other Swampy Vegetation with a tidal Complex. All other swamp vegetation types
excluding EM11. In general terms, it includes stands of Apium nodiflorum, Rorippa nasturtium-aquaticum and
Veronica beccabunga, as well as stands of Acorus calamus (introduced species) when it is more than five
metres wide, which occurs around ponds, lakes and canals. This class is generally not as dark as EM11, and
can be found in both tidal and freshwater areas.
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Figure 46. EM31-Fens (lowland). Fen as a general habitat is a marsh which is fed by alkaline or neutral water
source with many specialised flora and fauna. Lowland Fens are generally identified by their more
heterogeneous appearance than other swamp vegetation (EM1Z) class as well as with reference to the Priority
Habitat Inventory layer.
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Figure 47. EM4-Purple moor grass and rush pasture. Includes vegetation of fen-meadow and rush-pasture on
poorly-drained peats or peaty gleys which are moist for a substantial part of the year, and at least moderately
base-rich, often acid, sometimes calcareous, with a pH usually above 4.5. Although Molinia caerulea and Juncus
spp., especially J. acutiflorus, are usually abundant it is difficult to provide a list of diagnostic species (UK
Biodiversity Group, 1998). This habitat was generally identified by referencing the Protected Habitats Inventory
layer.
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Water

Figure 48. AS0-Standing Open Water and Canals. Standing waters occur where the drainage is impeded, and
flow is consequently still to sluggish. AS0 includes natural systems of open water areas such as lakes, meres,
pools and ponds, as well as man-made waters such as reservoirs, ponds, and gravel pits. Included also are
linear features of open water such as ditches, rhynes and canals, where there is open water for at least the
majority of the year. The open water zone lies beyond the limits of emergent swamp vegetation, but may contain
submerged, free-floating or floating-leaved vegetation. It also includes water fringe vegetation which is
constantly submerged where it is an integral part of an aquatic system (Jackson, D.L., 2000). Not included: bog
pools in mires, fringing emergent swamp vegetation (EM31 Fen) category or Coastal saline lagoons (Jackson D.
L., 2000). AS0 does include temporary pools on heath in a HE0 Dwarf-shrub heath category. AS0 can include
both EM11 and EM1Z matrix codes, along with AP1-Pond and AC1-Artificial Channel formation codes.
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Figure 49. AR5-Estuarine Saline Waters and Sea with a Tidal Complex. Estuarine saline waters leading into or
away from the sea without a dam. This was identified using the high tide layer and checking the Ordnance
Survey base map for any dams or cut-offs or change in coastal management that would block off saline waters.
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Figure 50. AR0.EM11.EM1Z-Rivers and Streams with Reedbeds and other Swamp Vegetation. Includes rivers
and streams from bank top to bank top or where there are no distinctive banks, or where banks are never
overtopped, it includes the extent of the mean annual flood. They may have natural, or more often than not,
artificially modified channels to alleviate flooding with modifications such as impounding and channel rerouting. Also included in this category are submerged, free-floating and rooted floating-leaved plant
communities in the open water zone, and water fringe vegetation which is constantly submerged and integral to
the aquatic system. Exposed sediments and shingle banks are also included where these are within the mean
annual flood reach (Jackson D.L., 2000). Can be identified by winding channels rather than the straight channels
of AS0.AC1. Also it can be shown on Ordnance Survey as a river denoted by an arrow to show water flow
direction.
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Figure 51. IS5-Saline lagoons with restricted sea connection. Coastal brackish to hypersaline open standing
water areas, natural or artificial, with restricted connection with the sea and retained behind a barrier such as a
bank/ridge, an island or reef. Here are included percolation lagoons, separated from the sea by shingle banks
through which sea water percolates, or overtops the banks, Silled lagoons, Sluiced lagoons and Lagoon inlets.
Lagoons can contain a variety of substrata, often soft sediments which in turn may support tasselweeds and
stoneworts as well as filamentous green and brown algae (UK BIodiversity Group, 1999). Not included: Brackish
standing water with no sea connection is included in AS0 category.
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Figure 52. AS61- Saline lagoons with no sea connection. Coastal brackish open standing water bodies, natural
or artificial, wholly separated from the sea by sandy banks or rocks. Within this category are included isolated
lagoons, which are completely separated from the sea by a barrier of rock or sediment. These features are often
short-lived due to natural processes of infilling and coastal erosion. Salinity is variable but often low.
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Figure 53. AS611.TD1-Saline ponds with a Tidal Complex. Small shallow saline ponds in saltmarsh.
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Supralittoral Rock

Figure 54. SR1.MC1-Maritime Cliffs and Slopes with a Maritime Cliffs and Slopes Complex. The junction between
land and sea where a break in slope is formed by slippage or erosion by the sea. There appears to be no
o
generally accepted definition of the minimum height or angle of slope which constitutes a cliff (although 15 is
used by some authorities). On the seaward side, the plan extends to the limit of the supralittoral zone and so
includes the splash zone lichens and other species occupying this habitat (UK Biodiversity Group, 1999).
Exposure to wind and salt spray is a key determinant of vegetation type, plus the geology of the cliff or slope.
Vegetation is a transition from maritime species to terrestrial communities further inland, and varies according
to steepness of slope (gravitational instability), as affects degree of plant cover and depth of soil. Vegetated cliff
species include Sea Campion (Silene maritima), Thrift (Armeria maritima), Rock Samphire (Crithmum
maritimum), Buck’s Horn Plantain (Plantago maritima), and high frequency of Red Fescue (Festuca rubra ssp
pruinosa - the densely salt-tolerant ecotype), Creeping Bent (Agrostis stolonifera) and maybe also Maidenhair
Fern (Adiantum capillus-veneris). Lichen-dominated cliffs support yellow and grey lichens. The habitat also
provides an important breeding ground for a range of seabirds. Most slopes could be clearly identified in the
aerial photography. They were also clearly marked in OS mapping by the presence of black stripes. In addition,
where vertical cliffs were not easily distinguished these could be confirmed with reference to the ACPM profile
data.
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Supralittoral Sediment

Figure 55. SS1-Coastal sand dunes. Wind blown sand formations (stable and shifting) plus associated
foreshore, slacks (dune wetland), grassland, heathland, scrub and woodland. They develop where sediment
reaches up to 2 mm in size. A critical factor is for a large beach which dries out at low tide and the sand grains
are blown on to land by the wind, and vegetation prevents sand dispersing further. Dunes are generally
floristically rich and many rare or local species favour sand/calcareous soils. This category includes embryonic
and mobile dunes which occur mainly on the seaward side of a dune system where sand deposition is occurring
and occasionally further inland in blow-outs. They support very few plant species, the most characteristic being
marram grass Ammophila arenaria. Semi-fixed dunes - occur where the rate of sand accretion has slowed but
the surface is still predominantly bare sand; marram is still common but there is an increasing number of other
species. Fixed dune grassland- forms largely closed swards where accretion is no longer significant, the
surface is stabilised and some soil development has taken place. Dune grassland - Marram less frequent, a shift
to plant species associated with calcareous grassland. Dune slacks - wetland within a dune system, where close
rabbit grazing leads to rare/scarce plants such as Fen Orchid (Liparis loeselii) and Petalwort (Petalophyllum
ralfsii). Dune heath - stable areas of acid/lime deficient dunes with Heather (Calluna vulgaris) almost always
present, plus Bell Heather (Erica cinerea), Western Gorse (Ulex gallii), Crowberry (Empetrum nigrum ssp
nigrum), Sheep’s Fescue (Festuca ovina) and the characteristic Sand Sedge (Carex arenaria). Above the beach
is often a seaward strip of low dunes with plants tolerant of short immersion e.g. Sand Couch (Agropyron
junceiforme), Sea Rocket (Cakile maritima), Prickly Saltwort (Salsola kali ssp kali) and Sea Sandwort
(Honckenya peploides) (UK Biodiversity Group, 1998). Sand dune systems were identified by distinctive
morphology apparent in LIDAR data as well as associations with the characteristic grey dune systems.
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Figure 56.SS19 Unvegetated sand and dunes above the high tide mark. Mostly formed by sand beaches and
includes artificial beaches above the high tide mark. Used the high tide layer to determine between this and
Intertidal Mud (LS4).
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Figure 57. SS31-Coastal vegetated shingle. Shingle is defined as sediment with particle sizes in the range 2-200
mm. Shingle structures take the form either of spits, barriers or barrier islands formed by longshore drift, or of
cuspate forelands where a series of parallel ridges piles up against the coastline. The vegetation communities
of shingles features depend on the amount of finer material mixed in with the shingle, and on the hydrological
regime. The classic pioneer species on the seaward edge include Sea kale, Crambe maritima; Sea pea, Lathyrus
japonicus; Babington's orache, Atriplex glabriuscula; sea beet, Beta vulgaris; and sea campion, Silene uniflora;
such species can withstand exposure to salt spray and some degree of burial or erosion. Further from the
shore, where conditions are more stable, more mixed communities develop, leading to mature grassland,
lowland heath, moss and lichen communities, or even scrub. Shingle structures support breeding birds
including gulls, waders and terns (UK Biodiversity Group, 1999). Shingle with any level of vegetation cover
should be included. For differentiation between sand below high tide line (LS4) and shingle, ACMP Beach Profile
Data was used, which indicated the sediment types and ground photos along each profile to confirm transitions.
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Figure 58. SS3Z-Other Shingle above the high tide mark. Shingle beaches including spits, barriers, cuspate
forelands and barrier islands which may not currently support vegetative cover. Identification process was
similar to that of Coastal vegetated shingle, but with the absence of vegetation. ACMP profile data were used to
confirm the presence of shingle.

PM_1761: Anglian Coastal Monitoring Programme Habitat Mapping

95 of 113

Littoral Rock

Figure 59. LR11-Intertidal chalk with no algae cover. The generally soft nature of chalk results in the presence of
a characteristic fauna, notably rock-boring invertebrates such as the spionid worm Polydora sp. and piddocks
or barnacles and mussels on wave-exposed shores. Chalk with algal cover should be classified as LR12, see
below. This class was identifiable as white rock with no algal cover that is below the Highest Astronomical Tide
level and associated with chalk cliffs. There was only one instance of this habitat in the Anglian Region.

PM_1761: Anglian Coastal Monitoring Programme Habitat Mapping

96 of 113

Figure 60. LR12- Intertidal chalk with algae cover. Littoral-fringe and supratalittoral chalk cliffs may support
algal communities unique to the substrata which comprise members of the Chrysophyceae and Haptophyceae
such as Apistonema carterae and Chrysotila spp. Their restricted presence may be due to physical
characteristics of chalk, particularly its porosity and ability to remain moist. Intertidal chalk characteristically
lacks species common on hard rocky shores (e.g. Pelvetia canaliculata and Ascophyllum nodosum), but
supports distinct successive zones of algae and animals such as Fucus spp, kelps Laminaria spp and red algal
turfs, or barnacles and mussels on wave-exposed shores (UK Biodiversity Group, 1999). Chalk with no algal
cover should be classed as LR11, see above. These features were identifiable as rock pavement associated with
receding chalk cliffs covered with vegetation. There was only one instance in this region.
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Figure 61. LR4-Intertidal underboulder communities. Rock, boulders and rubble in the intertidal zone. Frequently
associated with flood defence systems. May include fine sediments. Identifiable as rock features below the high
tide mark.
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Figure 62. LR5-Littoral built structures. Concrete and built features below the high water mark. Includes
concrete sea walls and slipways.
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Figure 63. Hard substrate in the littoral zone excluding chalk, surge gullies, caves and Sabellaria reefs.
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Littoral Sediment

Figure 64. LS2-Seagrass beds-Zostera noltii. Dwarf eelgrass Zostera noltii is found high on the shore, often
adjacent to lower saltmarsh communities. It develops in intertidal and shallow subtidal areas on sand and mud
in marine inlets, bays, lagoons and channels, sheltered from significant wave action. The Eelgrass stabilises the
substratum and is an important source of organic matter and shelter. Leaves may be colonised by diatoms and
algae Enteromorpha spp., Cladophora rectangularis, Rhodophysema georgii and Ceramium rubrum. Jellyfish
and anemones may also be present. The stabilised substrate supports Sea potato, Netted dog-whelk, Sand
mason and Burrowing anemone (UK Biodiversity Group, 1998). Seagrass can be difficult to distinguish from
some species of opportunistic macroalgae when interpreting a single photography dataset as their appearance
can be very similar, especially when they are found in low concentrations. Identification of the seagrass class
largely relied upon existing seagrass mapping data to find the general locations, whereupon the features would
be modified to match the visible extent in the photography.
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Figure 65. LS3-Coastal saltmarsh. Coastal saltmarshes in the UK comprise the upper, vegetated portions of
intertidal mudflats, lying approximately between mean high water neap tides and mean high water spring tides.
For the purposes of this category, however, the lower limit of saltmarsh is defined as the lower limit of pioneer
saltmarsh vegetation and the upper limit as one metre above the level of highest astronomical tides to take in
transitional zones. Saltmarsh vegetation consists of a limited number of halophytic (salt tolerant) species
adapted to regular immersion by the tides (UK Biodiversity Group, 1999). Characteristic species include Annual
sea-blite Suaeda maritima, Glasswort Salicornia spp., Common saltmarsh-grass Puccinellia maritima, Sea rush
Juncus maritimus, Sea aster Aster tripolium, Sea purslane Atriplex portulacoides and Sea lavender Limonium
spp. Many invertebrates are confined to saltmarsh, and the habitat is important also for wintering and passage
birds such as Barnacle goose and Twite (UK Biodiversity Group, 1998). Saltmarsh was directly integrated into
the mapping data from the existing Saltmarsh Inventory layer, which was updated in 2016 using the same
photography as this mapping project.
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Figure 66. LS4-Intertidal mudflats. Intertidal mudflats are sedimentary intertidal habitats created by deposition in
low energy coastal environments, particularly estuaries and other sheltered areas. Their sediment consists
mostly of silts and clays with a high organic content. Intertidal mudflats are characterised by high biological
productivity and abundance of organisms, but low diversity with few rare species. In areas of lower salinity, the
macroinvertebrates fauna is predominately of the Petersen Macoma community, characteristic species being:
common cockle Cerastoderma edule, sand-hopper Corophium volutator, laver spire shell Hydrobia ulvae,
ragworm Hediste diversicolor and, when salinity is low, large numbers of oligochaete annelids (principally
Tubificoides spp). With slight increase in the proportion of sand, the polychaetes catworm Nephtys hombergi
and lugworm Arenicola marina occur. The surface of the sediment is often apparently devoid of vegetation,
although mats of benthic microalgae (diatoms and euglenoids) are common (UK Biodiversity Group, 1999). This
class also includes sandflats within the IHS hierarchy, meaning that coarse sand beaches would come under
this category. Intertidal mudflats are easily identifiable by their very uniform grey/brown appearance and the
associated channels running through them. Sand beaches were identified and distinguished from shingle
beaches by referring to the ACMP Profile data.
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Figure 67. LS6-Intertidal shingle. Shingle habitat in the intertidal area which may include coarse sand and shells.
Intertidal shingle can often be distinguished by its relatively steep beach profile. This information can be
extracted from LIDAR data. In addition ACMP Profile data were used to identify transitions between intertidal
shingle, and intertidal sand and sediment.
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Figure 68. Other sediments occurring in the intertidal zone.
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Figure 69. LS7-Blue mussel beds on sediment. This habitat includes intertidal and subtidal beds of the blue
mussel Mytilus edulis on a variety of sediment types and in a range of conditions from open coasts to estuaries,
marine inlets and deeper offshore habitats. Blue mussel beds plays an important part of a healthy functioning
marine ecosystem having a role in coastal sediment dynamics, acting as a food source for over-wintering
waders, and providing an enhanced area of biodiversity in an otherwise sediment-dominated environment.
Intertidal mussel beds occur on a variety of sediment substrata such as sand, cobbles and pebbles, muddy
sand and mud. Mussel aggregations in this habitat are dense, and can support various age classes. The wrack
Fucus vesiculosus is often present, attached to the cobbles or mussel shells, and the shells themselves are
often encrusted with various barnacles and bryozoans. The spaces between the mussels can provide refuges
for a diverse community of organisms, prominent amongst which are the winkles Littorina littorea and L.
saxatilis and small shore crabs, Carcinus maenas. The infauna of the underlying sediment (except where this is
anoxic mud) may feature the gastropod Hydrobia ulvae, the bivalves Macoma balthica and Cerastoderma edule,
the isopods Corophium volutator, Crangon crangon and Jaera forsmani and polychaetes such as the
sandmason Lanice conchilega, the lugworm Arenicola marina and ragworm Hediste diversicolor. Further
infaunal sampling has indicated a diverse range of nematodes, oligochates and polychaetes. Not included :
Note that the habitat only covers ‘natural’ beds on a variety of sediment types, and excludes artificially created
mussel beds, and mussel beds which occur on rock and boulders. Blue mussel beds were identified by
referring to external data sources including the Marine Planning Evidence spatial layer.
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Dwarf Shrub Heath

Figure 70. Dwarf shrub heath with a Lowland Heath Complex. This habitat type is characterised by vegetation
that has more than 25% cover of plant species from the heath family (ericoids) or dwarf gorse Ulex minor. It
generally occurs on well-drained, nutrient-poor, acid soils. Heaths do occur on more basic soils but these are
more limited in extent and can be recognised by the presence of herbs characteristic of calcareous grassland.
Dwarf shrub heath includes both dry and wet heaths types and occurs in the lowlands and the uplands (Jackson
D. L., 2000). Not included: This habitat type does not include dwarf shrub dominated vegetation in which
species characteristic of peat-forming vegetation such as cotton-grass Eriophorum spp. and peat-building
Sphagna are abundant, or that occurs on deep peat (greater than 0.5 metres) as they are included in the Bogs
category. Heath on sand dunes or shingle are included in the Supralittoral sediment category and heath on
maritime cliffs and slopes that are influenced by salt spray are included in the Supralittoral rock category.
Dwarf shrub heath was identified by the distinctive purplish, sometimes reddish colours and its common
association with low-lying scrub vegetation.
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Improved Grassland

Figure 71. GI0-Improved Grassland. This habitat type is characterised by vegetation dominated by a few fastgrowing grasses on fertile, neutral soils. It is frequently characterised by an abundance of rye-grass Lolium
spp., and white clover Trifolium repens. Improved grasslands are typically either managed as pasture or mown
regularly for silage production or in non-agricultural contexts for recreation and amenity purposes; they are
often periodically resown and are maintained by fertiliser treatment and weed control. They may also be
temporary and sown as part of the rotation or arable crops but they are only included in this category if they are
more than one year old (Jackson D.L., 2000). In general this was classified by looking for uniform bright green
grassland or grassland in urban areas that were over 0.25 hectares which were mown such as large playing
fields in the picture. GI0 was often associated with TS0-Scattered trees and SC0-Scrub matrices.
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Built Up Areas and Gardens

Figure 72. UR0-Built up areas and gardens. Includes urban and rural settlements, domestic gardens and
allotments, farm buildings and yards, and other man made built structures such as industrial estates, retail
parks, waste and derelict ground and urban transport infrastructure (changed from Jackson D.L., 2000). Not
included: Amenity grassland (in urban parks, playing fields, golf courses) should be included under GI0
Improved grassland. Encapsulated remnant semi-natural vegetation or late-succession secondary vegetation in
a built environment (woodland, grassland, heathland, wetland etc.) should be included under the relevant Broad
Habitat Type. Urban areas were mostly identified directly from MasterMap data by mass-selecting relevant
feature codes in the attribute table.
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Arable and Horticulture

Figure 73. CR0-Arable and Horticulture. Includes arable cropland (including perennial, woody crops, and
intensively managed orchards, commercial horticultural land (such as nurseries, vegetable plots and flower
beds) freshly-ploughed land, and recently reseeded grassland, annual leys, rotational set-aside and fallow land.
This habitat type includes cereal field margins. Not included: Does not include domestic gardens and allotments
which should be included under UR0. This class was identified by regular ploughing lines and tramlines within
fields along with characteristic colours associated with crop vegetation.
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2011 Results
Table 10. Full results from the 2011 habitat mapping phase (highlighted rows = priority habitats).

Habitat code
HECAG
AR0 Rivers and streams

Shoreline Management Plan (ha)
North
The Wash
Norfolk
Norfolk
Suffolk

Essex

3.32

7.84

13.78

70.07

14.63

106.64

6233.05

13495.11

5487.50

6298.02

6499.57

20812.63

147.44

244.78

197.39

110.36

351.11

1090.91

AS61 Saline lagoons no sea
connection

0.00

27.95

2.40

0.00

79.83

0.05

AS611 Saline ponds

1.93

28.20

20.07

0.30

24.84

2.32

BRZ Other continuous
bracken

1.55

0.00

26.88

40.73

111.84

13.06

4408.15

7904.69

2768.16

2719.72

4946.79

18158.64

12.33

16.94

182.43

60.29

726.62

272.40

EM1Z Other swamp
vegetation

0.79

3.83

18.91

3.46

61.30

208.57

EM31 Fens [lowland]

0.00

20.33

0.00

0.00

66.92

19.64

EM4 Purple moor grass and
rush pasture

0.00

0.00

0.00

0.00

6.91

5.19

FT1 Traditional orchard

0.57

0.00

0.18

0.38

6.00

23.55

GA1 Lowland dry acid
grassland

0.00

0.00

28.46

175.15

399.89

117.15

GC1 Lowland calcareous
grassland

0.00

0.00

1.33

0.00

0.00

0.00

GI0 Improved grassland

984.66

289.76

427.42

921.80

1144.80

6129.03

GN1 Lowland meadows
[Water meadow]

0.00

0.00

13.44

0.00

2.72

0.00

GN1Z Other lowland
meadows

0.00

0.00

1.46

0.00

5.24

15.93

GN4 Grazing marsh pasture

175.48

523.65

1134.85

1599.36

2677.98

5977.83

GNZ Other neutral grassland

AR5 Estuarine saline water
and sea
AS0 Standing open water
and canals

CR0 Arable and horticulture
EM11 Reedbeds

577.44

773.63

435.33

755.89

854.83

3233.88

HE0 Dwarf shrub heath

0.00

0.00

0.90

58.78

332.33

22.21

IS5 Saline lagoons with
restricted sea connection

0.05

0.00

13.02

0.00

43.74

2.11

LR11 Intertidal chalk no algal
cover

0.00

0.00

1.80

0.00

0.00

0.00

LR12 Intertidal chalk algal
cover

0.00

0.00

16.42

0.00

0.00

0.00
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LR4 Intertidal underboulder
communities

0.07

0.08

0.10

10.52

4.85

56.45

LR5 Littoral built structures

4.96

1.05

4.49

8.28

2.91

41.97

LRZ Other littoral rock

0.21

0.33

16.45

8.23

2.95

81.84

LS2 Seagrass beds - Zostera
Noltii

0.56

0.00

20.89

0.00

2.40

356.09

LS3 Coastal saltmarsh

1133.11

5786.47

2349.75

73.84

715.77

3913.63

LS4 Intertidal mudflats

4919.12

22408.56

3616.40

680.70

1234.33

21452.15

LS6 Intertidal shingle

0.00

1.27

112.13

21.41

79.85

76.32

LS7 Blue mussel beds on
sediment

1.59

251.15

19.28

0.00

0.00

0.60

SR1 Maritime cliff and slopes

0.00

0.00

0.53

131.14

21.98

22.45

SS1 Coastal sand dunes

453.13

89.62

457.41

359.01

81.83

87.88

SS16 Seabuckthorn on
dunes

194.29

0.91

7.22

0.90

0.00

0.00

SS19 Unvegetated sand and
dunes above the high tide
mark

103.55

2.16

38.43

141.46

37.06

44.80

SS31 Coastal vegetated
shingle

0.00

1.79

44.61

1.86

505.56

31.62

SS3Z Other shingle above
high tide mark

0.00

0.00

41.02

28.33

127.89

11.38

2040.93

441.81

680.73

2316.82

1827.26

8691.78

WB1 Mixed woodland

17.18

42.59

144.06

82.57

456.59

317.09

WB2 Scrub woodland

26.21

35.61

54.97

72.52

304.86

1106.33

WB21 Scrub woodland on
dunes

45.63

10.44

2.92

7.98

12.84

17.78

WB3 Broadleaved woodland

42.54

56.78

123.23

148.50

669.57

1259.47

WB34 Wet woodland

5.25

5.69

7.23

18.49

109.88

85.67

WC2 Non native or
introduced coniferous
woodland

36.57

8.12

21.64

10.76

604.54

114.05

WC21 Non native or
introduced coniferous
woodland on dunes

0.03

0.00

120.23

0.00

0.00

0.00

UR0 Built up areas and
gardens
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