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CEH Products Available 

Overview 

The Centre for Ecology and Hydrology (CEH) has made these Land Cover Maps of Great Britain 

available for the Environment Digimap service. These digital raster datasets, derived from satellite data 

collected by the Landsat 5 Thematic Mapper, provide classification of land cover types at a 25m 

resolution for the years of 1990, 2000 and 2007.  Classifications include sea and inland waters, bare, 

suburban and urban areas, arable farmland, pastures and meadows, rough grass, grass heaths and moors, 

bracken, dwarf shrub heaths and moorland, scrub, deciduous and evergreen woodland and upland and 

lowland bogs.  
 
The CEH Land Cover Maps can be used to plan, manage or monitor agriculture, ecology, conservation, 

forestry, environmental assessment, water supplies, urban spread, transport, telecommunications, 

recreation and mineral extraction. Current examples of the application of the Land Cover Map include 

detection of changing land cover, landscape management, mapping bracken in the context of health 

studies (bracken supports ticks carrying human disease), environmental assessments of motorway 

extensions, and planning of telecommunication lines. 

Land Cover Map 1990 data 

Introduction 

Land Cover Map of Great Britain (LCMGB) 1990 is a digital dataset, providing classification of land 

cover types into 25 classes, at a 25m (or greater) resolution. The map was produced using supervised 

maximum likelihood classifications of Landsat 5 Thematic Mapper data. The map, based on a 25m grid, 

comprises 25 classes, including sea and inland waters, bare, suburban and urban areas, arable farmland, 

pastures and meadows, rough grass, grass heaths and moors, bracken, dwarf shrub heaths and moorland, 

scrub, deciduous and evergreen woodland, and upland and lowland bogs. It can be used to plan, manage 

or monitor agriculture, ecology, conservation, forestry, environmental assessment, water supplies, urban 

spread, transport, telecommunications, recreation and mineral extraction. 

The Land Cover Map of Great Britain (LCMGB) was produced (at ITE Monks Wood) using supervised 

maximum likelihood classifications of Landsat Thematic Mapper data (Fuller, R.M., Groom, G.B. and 

Jones, A.R. 1994. The Land Cover Map of Great Britain: an automated classification of Landsat 

Thematic Mapper data. Photogrammetric Engineering & Remote Sensing, 60, 553-562.).  

The map, based on a 25m grid, records 25 cover types, consisting of sea and inland water, beaches and 

bare ground, developed and arable land, and 18 types of semi-natural vegetation. By combining summer 

and winter data, classification accuracies were substantially improved over single-date analyses (Fuller, 

R.M., Groom, G.B. and Wallis, S.M. 1994. The availability of Landsat TM images for Great Britain. 

International Journal of Remote Sensing. 15, 1357-1362.).  

In all, 88% of Britain was classified from combined summer-winter images, and 12% from single-date, 

mostly summer, data. Just 0.4% of Britain was obscured by cloud cover on both summer and winter 

images. The missing areas of offshore islands represent just 0.1% of Britain.  

The following source provides further details, which relate the Land Cover Map of Great Britain 

(LCMGB) 1990 and its cover types to the results of other surveys: 

Wyatt, B.K., Greatorex-Davies, N.G., Bunce, R.G.H. Fuller, R.M. and Hill, M.O. 1994, Comparison of 

land cover definitions. Countryside 1990 Series: Volume 3. London: Department of the Environment.  
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Land Cover 1990 Classes 

LCM 1990 
Class 

Description 

1. Deciduous 

Woodland 

 

 

The deciduous characteristic separates it from evergreen species, as 

it appears bare in winter. However, deciduous woodland has a 

unique spectral signature which separates it from other deciduous 

vegetation and from arable land. Mixed woodland may be included 

with this category, though continuous evergreen stands, where 

greater than the minimum mappable area, will be separated. 

2. Scrub and 

Orchard 

Scrub and orchard areas are deciduous, often with substantial 

herbaceous vegetation. Typical species include sallow (Salix spp.) 

in wetlands, or hawthorn (Crataegus monogyna), brambles (Rubus 

fruticosus agg.) and saplings or small trees: these include, of course, 

fruit trees. Although commonplace, the scrub category is rarely 

extensive enough to record more than just a few pixels. The 

exceptions are in areas of orchards (though these are only found in a 

few areas), and in semi-natural vegetation, for example, the sallow-

carr woodlands of the Broads or hawthorn scrub on chalk downland. 

For map production purposes and in most data summaries the scrub 

and deciduous woodland classes will be amalgamated. 

3. Coniferous 

Woodland 

Coniferous/evergreen woodland comprises coniferous species 

(including the deciduous larch (Larix spp.), plus other evergreens 

such as holly (Ilex aquifolium), Rhododendron (R. ponticum), yew 

(Taxus baccata) or Holm oaks (Quercus ilex). As well as remaining 

in leaf all year round, the species generally have very dark leaves or 

needles, giving them unique signatures in both summer and winter. 

4. Tilled Land 

 

Tilled land includes all land under annual tillage, especially for 

cereals, horticulture etc. It also includes leys in their first year, ie if 

they were bare at the time of the winter imagery. Other land, 

vegetated at the time of summer imagery but bare soil during the 

winter, is also included in this land cover type: hence any 

temporarily bare ground (e.g. from scrub clearance, development, 

mining or soil tipping) would be classified in this category. 

5. Mown and 

Grazed Turf 

Mown/grazed turf grasslands are managed either as agriculturally 

productive swards or mown as amenity grasslands. They are mostly 

agriculturally 'improved' by reseeding and/or fertiliser use and 

would normally contain high quantities of Lolium perenne and/or 

other preferred species. Their key characteristic is that they did not, 

at either date of imaging (summer or winter), have any detectable 

quantity of dead plant material, nor a substantial uncropped stand of 

living material. This implies that the swards were grazed or cut and 

thus maintained as a turf throughout the growing period. This 

management prevented the sward from reaching flowering height in 

summer and ensured that there was little or no standing crop of 

plant litter to influence the winter-reflectance of the sward. 

6. Meadow, 

Verge 

Meadow 

and Semi-

Natural 

Meadows and verges include grasslands which are managed, but 

mostly at a lesser intensity than the 'mown/grazed turf' class. Partial 

improvement favours productive species such as Lolium perenne, 

and herbicide treatment may reduce the content of broadleaved 

'weeds' but some of the swards in this category represent the 
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Swards traditional hay meadows which have escaped improvement. The 

swards may be mown for hay and perhaps aftermath-grazed. Semi-

natural swards may have much the same appearance. 

Festuca/Agrostis swards are typical of the indigenous, essentially 

unimproved grasslands, of neutral to acid soils, mostly enclosed, 

formerly covering much of Britain's grazing land, but now restricted 

to upland margins and odd pockets of lowlands, usually on 

floodplains. The swards are characterised by Festuca rubra and 

ovina, Agrostis stolonifera, A. tenuis and/or A. canina, often with 

substantial quantities of rushes (Juncus spp.), sedges (Carex spp.) 

and broadleaved plants. Alternatively, the semi-natural grasslands 

may be agriculturally non-productive swards which are managed by 

occasional cutting to prevent excessive weed or scrub growth, e.g. 

roadside verges, country parks, golf course semi-rough areas. The 

key characteristic of this class is that the swards were not a short--

cropped turf throughout the year either they were grazed at low 

intensity such that patches of unpalatable species became 

sufficiently dominant to produce a higher standing crop than on 

pastures. Or the swards were used for hay and appeared as a long 

grass sward awaiting mowing or grazing: or, perhaps, they had 

recently been mown for hay. The important characteristic is that 

they were cropped by the time of winter imaging, to remove much 

of the standing crop of grass. Thus, by winter they were mostly 

green rather than a straw-coloured stand of plant litter as would be 

typical of natural swards of coarse grasses. This class forms a 

transition, often in appearance, perhaps in species contents and 

productivity, often in terms of time (i.e. improving or reverting) and 

especially space (a transition zone), between improved pastures and 

the 'natural' grasslands of heaths and moors.  

7. Moorland 

Grass 

This class includes upland swards, mostly of deciduous grasslands, 

often referred to as grass moorland or upland grassy heath. They are 

typically dominated by Nardus stricta and/or Molinia caerulea, with 

Festuca ovina, Deschampsia caespitosa, Juncus spp, often including 

sparse cover of upland dwarf shrubs. These swards form large tracts 

of mostly unenclosed hill-grasslands, lightly grazed often by sheep. 

8. Bracken The bracken class is herbaceous vegetation dominated by Pteridium 

aquilinum. It may be upland or lowland, mixed with grass and other 

species. The obvious characteristic is that the distinctive colour of 

winter bracken dominates the reflectance of the community. 

9. Grass Heath This class includes coastal dunes and inland grasslands typically 

growing on sandy soils, usually acid in character. The species might 

include, on coastal dunes, Ammophila arenaria, Festuca rubra and 

Carex arenaria and a wide variety of herbaceous species, often 

winter annuals. Inland, and on mature 'grey' dunes, all but 

Ammophila might be present, but acid-loving species are typical, 

including Festuca ovina, Agrostis spp. And Deschampsia flexuosa 

set in a carpet of lichens and mosses (Duffey et al. 1974). The latter 

species are also characteristic of marginal hill-grasslands and a zone 

of semi-natural acid grassland may lie between the agricultural 

grasslands of lower hill-slopes and moorland communities on the 

hill tops. These swards are characteristic of north-western Britain, 

mostly on land between 100-200 m, but right down to sea level in 

north-west Scotland. 
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In winter, the lowland grass heaths have substantial quantities of 

dead plant litter, distinguishing the lowland grass heaths from 

agricultural swards, but the litter content is less than is typical of 

coarse rough grasslands, offering a spectral distinction from these. 

10. Felled 

Forest 

 

 

Recently felled forest, usually with large quantities of brush-wood 

etc, comprise this class. As they re-vegetate, felled areas re-colonise 

with ruderal weeds, and then become rough grassland. Although 

originally selected in the anticipation that they would be relatively 

commonplace, felled areas are rare. They will be aggregated with 

'marsh / rough grass' class for most display purposes and data-

summaries. 

11.  Rough and 

Marsh Grass 

This class includes lowland herbaceous vegetation of fens, marshes, 

upper saltmarshes, and rough or derelict ground. The characteristic 

feature of this category is that the swards are not significantly 

cropped by mowing or grazed by stock. In fact most are unenclosed 

grasslands, abandoned from economic use. The result is that they 

have a high standing crop of vegetation, most of which dies back in 

winter, leaving a dense plant litter. 

12. Ruderal 

Weed 

The ruderal weed cover-type is generally bare ground being 

colonised by annual and short- lived perennial plants, usually with a 

considerable remnant of bare ground, especially in winter. The 

ground may be naturally bare, e.g. shingle beaches, or abandoned 

arable land, e.g. set-aside, or derelict industrial works such as 

demolished factories, gravel pits etc. This category is rarely 

extensive enough to map, was chosen to classify what might have 

been extensive areas of set-aside, and is aggregated with the rough 

grass class for maps and most data summaries. 

13. Dense Shrub 

Moor 

The dense shrub moor communities include heather (Calluna 

vulgaris), ling (Erica spp.) and bilberry (Vaccinium spp.) 

moorlands. Though dominated by woody shrubs, these may be 

mixed with herbaceous species, especially those of the moorland 

grass. The dense shrub moors may be managed by moor-burning, in 

which case they may be bare, for most of the first year after 

burning; then the grass / shrub heath mixture is found until dense 

shrub growth again dominates the cover. 

14. Dense Shrub 

Heath 

Dense shrub heath refers to communities with high contents of 

heather (Calluna), ling (Erica spp.) but perhaps mixed with broom 

(Cytisus scoparius), gorse (Ulex spp.). It is mostly evergreen, hence 

different from other scrub communities. Almost invariably, it 

represents vegetation on sandy soils, in characteristic sites like the 

Brecklands, and the Dorset and Surrey Heaths, or on extensive 

coastal dune systems. 

15. Open Shrub 

Moor 

This cover type is fairly commonplace on some marginal hill 

grazing land, especially in northern and western parts of Britain, 

where grazing prevents the dominance of dwarf shrub species. It is 

also extensive in Calluna moorland, as a result of moor-burning to 

maintain young heather regrowth to promote grouse populations. 

Initial regrowth produces grassy swards, which over a period of 

years revert to heather-cover. As the heather senesces, so moorland 

is re-burnt, with a repeat cycle of perhaps 10 years. Whereas other 

transient cover-features of management (e.g. hay cutting, arable 

crop-type) are not defined because of their short-lived nature, the 

10-year cycle is judged long enough to justify the distinction 
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between currently managed and unmanaged areas. The 

proportionate cover of Calluna which is required to alter the 

classification from 'burnt' back to 'dwarf shrub' is not yet clear: this 

will become evident on comparison of class maps with 

corresponding 1km field squares of Countryside 1990. 

16. Open Shrub 

Heath 

This category complements the above moorland variety of grass 

/shrub heath. However, because intensive grazing of lowland heaths 

is no longer practised, the incidence of this class is rare. It will be 

found where knowledge-correction has identified an area of the 

grass / shrub heath mixture as being in a lowland zone. 

17. Upland Bog Upland bogs have many of the species of grass and dwarf shrub 

heaths and moors, but are characterised by water-logging, perhaps 

with surface water, especially in winter. The water- logging 

promotes species such as bog myrtle (Myrica gale) and cotton grass 

(Eriophorum spp.) in addition to the species of grass and dwarf 

shrub moorlands. 

18. Lowland 

Bog 

Lowland bogs are rare in much of Britain, due to drainage and peat 

extraction. However, local large areas of bog are to be found on the 

west coast of Scotland. They carry most of the species of upland 

bogs, but in an obviously lowland context, with Myrica gale and 

Eriophorum spp. being highly characteristic. 

19. Inland Bare 

Ground 

The inland bare ground category includes all 'natural' surfaces such 

as rock, sand, gravel or soil, though their origin has often not been 

natural: the exceptions are coastal features which classify as 

beach/mudflat/cliffs. Ground which has been bared by human 

activities, or by livestock would be included. Imported surfaces of 

sand or gravel (e.g. car parks) would also be classed as bare ground. 

20. Inland 

Water 

 

 

 

Inland water includes all mappable fresh waters and any estuarine 

waters which are excluded in the above category. The maps record 

only those areas which are water-covered on both the winter and 

summer images. Thus, reservoirs with summer drawdown, or 

winter-flooded meadows are classified to the summer class (i.e. bare 

or grassland in these examples). 

21. Beach and 

Coastal Bare 

The coastal bare ground category includes intertidal mud, silt, sand, 

shingle and rocks. It also includes bare maritime habitats above the 

tide-line, such as shingle beaches, mobile sand dunes and bare rocks 

or soil of coastal cliffs. A covering of sparse vegetation, such as 

pioneer salt marsh, dune or shingle species will not put the beach 

into a vegetated class unless the majority of the substratum is 

covered. Distinction of this cover type is dependent on the level of 

the tide on the days of imaging (the lower tide being used to define 

the lower limit of the beach). Thus discrepancies can arise where 

high tides prevailed on imaging. 

22. Saltmarsh Areas of seaweeds are sometimes sufficiently extensive to show as 

vegetated intertidal plant communities. The may comprise the green 

alga Enteromorpha intestinalis or the brown wracks (Pelvetia 

caniliculata, Fucus spp. and Ascophyllum nodosum) growing on 

rocks, boulders and sometimes gravels, sands and muds. 

Saltmarshes are intertidal sand-,silt- or mud-based habitats, 

colonised by halophytic grasses such as Puccinellia spp, and herbs 

such as Limonium spp., Aster tripolium and Triglochin maritima. 

They remain mostly green in winter. For the purposes of this class 

map, only those marshes up to normal high water spring tides (i.e. 
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those flooded monthly) are included. The upper saltmarsh, 

inundated only on extreme high-water spring tides, is dominated by 

coarse grasses such as Agropyron spp.. These are classified 

accordingly as marsh / rough grass (see below). Distinction of this 

cover type is dependent on the level of the tide on the days of 

imaging (the lower tide being used to define the lower limit of the 

seaweed beds or saltmarshes). Thus discrepancies can arise where 

high tides prevailed on imaging. 

23. Continuous 

Urban  

 

The urban development category covers all developments which are 

large enough to completely fill individual pixels, to the exclusion of 

significant quantities of permanent vegetation. It includes cities, 

large town centres, major industrial and commercial sites, major 

areas of concrete and tarmac, plus permanent bare ground 

associated with these developments, such as car-parks and tips. 

24. Suburban 

and Rural 

Developmen

t 

The suburban/rural development category includes all land where 

the pixels of the Landsat image have recorded a mixture of built-up 

land and permanent vegetation. Most suburban and rural 

developments, where the buildings and associated car-parks etc. 

remain small enough that they do not fill all of each pixel, are 

included in this cover-type. Small rural industrial estates, 

glasshouses, railway stations, larger rural roads, villages, small 

retail sites are all included in this class. 

25. Unclassified Within the 25m data about 2% of Great Britain remains 

unclassified, i.e. unallocated to any of the 24 'target' cover-types 

described above. These occurrences represent (i) some small areas 

within scenes that were either obscured by cloud upon both the 

summer and winter imagery used for the classification, (ii) some 

locations for which a single scene of cloud free imagery was not 

available to the mapping project (e.g. the island of Tiree), and (c) 

some areas of unusual cover types that were not defined by the 

classifier training exercise. 

 

In the 25m grid cell data these cells are uniquely labelled, with the 

value '0', in the same manner as those cells designated to one of the 

24 target cover-types. In the 1km summary data the proportion of 

each 1km cell that is unclassified is represented by default, by the 

difference between the sum of the values for the 17 key cover-types 

and 100. 

 

Further Information 
 

Congalton, R.G. 1991. A review of assessing the accuracy of classifications of remotely sensed data. 

Remote Sensing of Environment, 37, 35-46. 

 

Duffey, E., Morris, M.G., Sheail, J., Ward, L.K. and Wells, T.C.E. 1974. Grassland ecology and wildlife 

management. London: Chapman & Hall. 

 

Fuller, R.M. 1987. The changing extent and conservation interest of lowland grasslands in England and 

Wales: a review of grassland surveys 1930-1984. Biological conservation 40, 281-300. 
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Fuller, R.M., Parsell R.J., Oliver, M. and Wyatt, G. 1989a. Visual and computer classifications of 

remotely-sensed images. A case study of grasslands in Cambridgeshire. International Journal of Remote 

Sensing, 10, 193-210. 

 

Fuller, R.M., Jones, A.J., and Wyatt, B.K. 1989b. Remote sensing for ecological research: problems and 

possible solutions. In: Remote sensing for operational applications; 15th annual conference of the 

Remote Sensing Society, 155-164. Reading: RSS. 

 

Fuller, R.M. and Parsell, R.J. 1990. Classification of TM imagery in the study of land use in lowland 

Britain: practical considerations for operational use. International Journal of Remote Sensing, 11, 1901-

1917. 

 

Fuller, R.M., Groom, G.B. and Jones, A.R. 1994a. The Land Cover Map of Great Britain: an automated 

classification of Landsat Thematic Mapper data. Photogrammetric Engineering & Remote Sensing, 60, 

553-562. 

 

Fuller, R.M., Groom, G.B. and Wallis, S.M. 1994b. The availability of Landsat TM images for Great 

Britain. International Journal of Remote Sensing. 15, 1357-1362. 

 

Townshend, J.R.G. 1983. Effects of spatial resolution on the classification of land cover type. In: 

Ecological mapping from ground, air and space edited by R.M. Fuller. Cambridge: Institute of 

Terrestrial Ecology. 

 

Wyatt, B.K., Greatorex-Davies, N.G., Bunce, R.G.H. Fuller, R.M. and Hill, M.O. 1994, Comparison of 

land cover definitions. Countryside 1990 Series: Volume 3. London: 

Department of the Environment. 

 

 

 

Land Cover Map 2000 data 

Introduction 

Land Cover Map (LCM) 2000 is a parcel-based thematic classification of satellite image data covering 

the entire United Kingdom. The map updates and substantially upgrades the Land Cover Map of Great 

Britain (LCMGB) 1990. Like the earlier LCMGB, LCM2000 is derived from a computer classification 

of satellite scenes obtained mainly from the Landsat sensor, but in addition to LCMGB, it also covers 

Northern Ireland, producing for the first time an all-UK dataset. It also incorporates information derived 

from other ancillary datasets. LCM2000 was classified using a hierarchical nomenclature corresponding 

to the Joint Nature Conservation Committee (JNCC) Broad Habitats, which encompasses the entire 

range of UK habitats. In addition, it recorded further detail where possible and incorporating land cover 

classes sought by other users. LCM2000 is produced in both vector and raster formats, with a number of 

different versions containing varying levels of detail and at different spatial resolutions. Dataset consists 

of 25m raster version.  

In a major development of the 1990 methods, LCM2000 used image segmentation to identify land 

parcels in the pixel-based images. An automated procedure grouped the image pixels into spectrally 

'uniform' segments. These were built around 'seedpoints' selected to avoid parcel boundaries. The 



8 
 

segmentation recorded a field-by-field pattern, also separating land use zones within urban and suburban 

areas, and subdividing mosaics of semi-natural vegetation. Generalisation gave minimum mappable 

units of a half hectare. A 'vector' version was then created in the geographical information system (GIS), 

where the boundaries between the pixel-based segments were represented by digital line work. The 

resultant land parcels were treated as GIS objects to which attribute data could then be attached covering 

such topics as land cover class, parcel area, length of boundary, processing history, knowledge-based 

correction and identification of the original satellite scene.  

The raster products have been derived from the vector dataset. LCM200 was produced at CEH Monks 

Wood.  

The following sources provide further information on the methodology developed and used to create 

Land Cover Map 2000:  

Fuller, R.M., Smith, G.M., Sanderson, J.M., Hill, R.A., & Thomson, A.G. (2002). The UK Land Cover 

Map 2000: construction of a parcel-based vector map from satellite images. Cartographic Journal, 39. 

15-25.  

Smith, G.M., Fuller, R.M., Sanderson, J.M., Hill, R.A. and Thomson, A.G., 2001. Land Cover Map 

2000: a parcel-based map from satellite images. Proceedings of the 1st Annual Remote Sensing and 

Photogrammetry Society Conference, Remote Sensing Society, Nottingham. CDROM. 

  

 

 

 

 

 

Land Cover 2000 Classes 

LCM 2000 Class Description 
1. Broadleaved and Mixed 

Woodland 

Broad-leaved, in stands > 5 m high with tree-cover > 20%; or scrub < 5 m 

and yew woodland with cover >30%. Mixed woodland is included if 

broadleaved trees in conifers cover > 20%. Stands > 0.5 ha are mapped as 

separate blocks. 

2. Coniferous Woodland Coniferous woodland, semi-natural and plantations, with cover > 20%, 

and recently felled forestry. Once felled areas are colonised by rough 

grass, heath or scrub, they take that class. 

3. Arable Cereals 

 

4. Arable Horticulture 

 

5. Non-rotational Horticulture 

Annual crops, recent leys, freshly ploughed land, rotational setaside, and 

perennial horticulture crops such as berries and orchards. Once setaside is 

substantially vegetated with weeds or rough grass, it is included in the 

Improved grassland Habitat. 

6. Improved Grassland 

 

7. Setaside Grassland 

Improved grasslands in swards dominated by agriculturally ‘preferred’ 

species, generally ‘improved’ by reseeding and/or fertilizer treatment. 

May be used for agriculture or amenity. Fertile pastures with Juncus 

effusus are included. Setaside grass is included but, where possible, 
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distinguished at the subclass level; abandoned or little-managed Improved 

grasslands may be confused with semi-natural swards. 

8. Neutral Grassland   

 

9. Calcareous Grassland 

 

 

10. Acid Grassland 

 

Acid, neutral and calcareous semi-natural swards are generally not 

reseeded or fertilizer treated; they are dominated by lower productivity 

grasses, perhaps with many herbs. Grassland management may obscure 

distinctions from Improved grassland. Neutral, calcareous and acid 

components are distinguished at subclass level using a soil ‘acid 

sensitivity’ map. Pastures with Juncus effusus and with seminatural 

spectral-characteristics are included with acid swards. 

 

11. Bracken 

The bracken Habitat is, at the height of the growing season, dominated by 

Pteridium aquilinum. Where images pre-date the late growing season, or 

where stands are dissected, bracken may be missed. 

12. Fen, Marsh and Swamp Vegetation which is permanently, seasonally or periodically waterlogged. 

Swamps, fens and flushes are seldom extensive enough to map from 

satellite images. Rush pastures are more extensive. The category does not 

include fertile pastures with Juncus effusus. 

13. Dense Dwarf Shrub Heath 

 

14. Open Dwarf Shrub Heath 

 

 

Ericaceous species and gorse forming > 25% of plant cover; open and 

dense heaths are divided at subclass level. The Habitat includes wet and 

dry categories but ericaceous vegetation on peat > 0.5 m deep is recorded 

as ‘bog’. In contrast, LCMGB 1990 used a definition based on presence of 

seasonal standing water. 

15. Bogs Bogs include ericaceous, herbaceous and mossy vegetation in areas with 

peat >0.5m deep; ericaceous bogs are distinguished at subclass level. 

Inclusion of Ericaceous bogs contrasts with LCMGB 1990 where bogs 

were herbaceous or mossy in seasonal standing water. 

16. Montane Habitats Prostrate dwarf heath, sedge and rush, moss heaths and snow bed 

communities. Limited access during field reconnaissance may limit the 

accuracy of distinctions. 

17. Inland Bare Ground Natural and man-made bare ground, including waste tips and quarries. 

18. Sea and Estuary Areas of sea and estuary are assumed to be inshore and with sublittoral 

sediment. Thus; Inshore sublittoral rock, Offshore shelf sediment, 

Offshore shelf rock, Continental shelf slope, and Oceanic seas, are not 

distinguished in LCM2000. 

 

19. Inland Water Water bodies that are > 0.5 ha are mapped, but only the wider canals and 

rivers (>50 m) are shown. LCM2000 does not distinguish standing from 

flowing water. 

 

20. Supra-littoral Rock 

 

21. Supra-littoral Sediment 

Supra-littoral Habitats, created by coastal processes of erosion and/or 

accretion, lie above mean high water spring tides; distinction used a 

maritime mask. Separation of sediment rock and sediment was at subclass 

level, through spectral and interactive processing. 

22. Littoral Rock 

 

23. Littoral sediment 

 

24. Saltmarsh 

Littoral Habitats lie below mean high water spring tides in a zone defined 

by a maritime mask. Rocks and sediments were separated at subclass level 

by semi-interactive processing. Littoral rocks are generally limited in 

extent; sediments may be extensive. Saltmarsh is included with Littoral 

sediments, but as a separate subclass. 

25. Continuous Urban  

 

26. Suburban and Rural 

Development 

 

Urban land, rural development, roads, railways, waste and derelict 

ground, including vegetated wasteland, gardens and urban trees. In 

LCM200, all larger areas of vegetation (> 0.5 ha) are identified as the 

appropriate cover class. Continuous urban and discontinuous suburban 

cover are distinguished at subclass level. 

27. Unclassified These are data unallocated to any of the 26 classes described above. These 
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occurrences represent (i) some small areas within scenes that were either 

obscured by cloud upon both the summer and winter imagery used for the 

classification, (ii) some locations for which a single scene of cloud free 

imagery was not available to the mapping project. 

 

Further Information 
 

Fuller, R.M., Smith, G.M., Sanderson, J.M., Hill, R.A., & Thomson, A.G. (2002). The UK Land 

Cover Map 2000: construction of a parcel-based vector map from satellite images. Cartographic 

Journal, 39. 15-25. 

 

Smith, G.M., Fuller, R.M., Sanderson, J.M., Hill, R.A. and Thomson, A.G., 2001. Land Cover Map 

2000: a parcel-based map from satellite images. Proceedings of the 1
st
 Annual Remote Sensing and 

Photogrammetry Society Conference, Remote Sensing 

Society, Nottingham. CDROM. 

 

For a detailed description of the Broad Habitat Classification: 

 

Jackson, D.L. 2000. JNCC Report No. 307. Guidance on the interpretation of the Biodiversity Broad 

Habitat Classification (terrestrial and freshwater types): definitions and the relationships with other 

habitat classifications. Joint Nature Conservation Committee, Peterborough. 

 

 

 

 

 

Land Cover Map 2007 data 

Introduction 

Land Cover Map (LCM) 2007 is a parcel-based thematic classification of satellite image data covering 

the entire United Kingdom. The map updates and upgrades the Land Cover Map of Great Britain 

(LCMGB) 1990 and LCM2000. Like the earlier LCM 1990 and 2000 products, LCM2007 is derived 

from a computer classification of satellite scenes obtained mainly from Landsat, IRS and SPOT sensors. 

LCM2007 was classified using a nomenclature corresponding to the Joint Nature Conservation 

Committee (JNCC) Broad Habitats, which encompasses the entire range of UK habitats. In addition, it 

recorded further detail where possible, incorporating land cover classes sought by other users. 

LCM2007 is produced in both vector and raster formats, with a number of different versions containing 

varying levels of detail and at different spatial resolutions. This dataset consists of the 25m raster 

version for Great Britain only.  

LCM2007 uses a spatial framework based on OS MasterMap (R). MasterMap was generalised to 

remove unnecessary detail, then the framework was segmented according to the underlying satellite data 
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to split areas of non-uniform landscape. The data was classified according to a parcel-based supervised 

maximum likelihood classification procedure. The raster products are derived from the vector products. 

Land Cover 2007 Classes  

LCM 2007 Class Description 
1. Broadleaved Woodland Broadleaved woodlands are characterised by stands >5 m high with tree 

cover >20%; scrub (<5 m) requires cover >30% for inclusion in this BH. 

Such fine distinctions cannot be made through remote sensing. Open-

canopy woodland (stands with trees <50%) is a particular problem, albeit 

occurring relatively rarely, and may not often be mapped consistently, due 

to the dominance of the non-woodland plants. Stands with near-closed 

canopies can be interpreted easily in the field and pure examples can 

normally be found for training the classifier. Broadleaved evergreen trees 

(part of this BH) rarely occur in stands >1ha (an area large enough to create 

suitable training areas appropriate for classification). Mixed woodland 

(with >20% broadleaved trees) was trained separately. Where individual 

stands of broad-leaved or evergreen trees exceeded the minimum mappable 

unit, they were treated as separate blocks within the woodland; in many 

parts of the UK, truly ‘mixed woodlands’ as opposed to those with mosaic-

blocks of broadleaved and coniferous trees, are unusual. 

2. Coniferous Woodland ‘Coniferous Woodland’ includes semi-natural stands and plantations, with 

cover >20%. The recognition of coniferous woodland is generally 

straightforward. Rare examples of open canopy semi-natural pinewoods 

may have been classified according to the dominant understorey class. The 

BH includes new plantation and recently felled areas (this is a class where 

the BH definition is based on land use, i.e. forestry, rather than cover). New 

plantations, predominantly heather and/or grass, for example, are recorded 

as such by the spectral classification of image data. New plantations are 

only consistently recorded as conifers when tree cover is sufficient to 

strongly influence the reflectance. LCM2007 includes newly felled areas. 

Once they are fully re-colonised by rough grass, heath or scrub, they are 

recorded according to that cover. Deciduous larch is discernible from other 

deciduous trees and is generally correctly included with other conifers. 

3. Arable and Horticulture This Broad Habitat includes annual crops, perennial crops such as berries 

and orchards and freshly ploughed land. Orchards with a ground flora are 

hard to distinguish. 

4. Improved Grassland Improved grassland is distinguished from semi-natural grasslands based on 

its higher productivity, lack of winter senescence and location and/or 

context. In some cases heavy grazing can cause misclassification with 

semi-natural grassland, or even arable land. 

 

Some confusion occurs between ‘Improved Grassland’ and ‘Calcareous 

Grassland’ and ‘Neutral Grassland’, as ‘Calcareous Grassland’ and 

‘Neutral Grassland’ are often very productive grassland and so spectrally 

very similar to ‘Improved Grassland’. 

5. Rough Grassland The knowledge-based enhancement rules determine whether Rough 

grassland should be reclassified as ‘Neutral Grassland’, ‘Calcareous 

Grassland’ or ‘Acid Grassland’, or whether it should remain as Rough 

grassland. The grass that remains as Rough grassland is therefore a mix of 

areas of managed, low productivity grassland, plus some areas of semi-

natural grassland, which could not be assigned Neutral, Calcareous or Acid 

grassland with confidence by the knowledge-based enhancements. 



12 
 

6. Neutral Grassland In the production of LCM2007 grassland is mapped by classifying images 

into ‘Improved Grassland’ and Rough grassland. The knowledge-based 

enhancement rules determine whether Rough grassland should be 

reclassified as ‘Neutral Grassland’, ‘Calcareous Grassland’ or ‘Acid 

Grassland’, or whether it should remain as Rough grassland. 

 

In the field ‘Neutral Grassland’ is determined based on botanical 

composition and it also includes semi-improved grasslands managed for 

silage, hay or pasture (Jackson, 2000), which in LCM2007 will often be 

classified as ‘Improved Grassland’. 

7. Calcareous Grassland The same methods apply as for ‘Neutral Grassland’ (see above). 

8. Acid Grassland The same methods apply as for ‘Neutral Grassland’ (see above). 

Bracken can be mapped using LCM2007 methods, but it depends on image 

timing and suitable training areas (bracken often fails to offer stands 

sufficiently extensive for classification and training), so for consistency it is 

assigned to ‘Acid Grassland’. However, some stands of bracken can be 

identified at the subclass level. 

9. Fen, Marsh and Swamp ‘Fen, Marsh and Swamp’ includes fen, fen meadows, rush pasture, swamp, 

flushes and springs. From a remote sensing perspective ‘Fen, Marsh and 

Swamp’ is problematic as it is can comprising a wide range of land cover 

types and many patches of Fen are below the LCM2007 MMU. The small 

size of ‘Fen, Marsh and Swamp’ patches, plus their typically mosaic nature 

make it difficult to find representative areas of sufficient size to conduct a 

spectral classification. Soil data is of limited use in assisting as it shows the 

historical land cover, so large swathes of East Anglia have a peaty, fen soil, 

but subsequent drainage and management have changed them to arable. 

 

10. Heather 

 

11. Heather Grassland 

 

(together form the ‘Dwarf 

Shrub Heath’ Broad Habitat) 

‘Dwarf Shrub Heath’ is divided into two classes, depending on the density 

of Heather, producing ‘Heather’ and ‘Heather grassland’ classes 

respectively. This is similar to LCM1990's and LCM2000s Open and 

Dense Shrub Heath classes. 

 

Note: comparing LCM2007 to other data sets (ground reference data set 

(Section 3.9 of Morton et al., 2011) and Countryside Survey in 2007 

(Chapter 4 of Morton et al., 2011)) shows confusion over the separation of 

‘Bog’ and ‘Dwarf Shrub Heath’, however, this only affects the separation 

of these two BHs and they are often difficult to separate in the field. 
 

Note, the Broad Habitat classification treats ericaceous vegetation on peat > 

0.5 m depth as ‘Bog’. A soil map showing peat-soils is used to distinguish 

heaths from ericaceous bogs. 

12. Bog ‘Bog’ includes ericaceous, herbaceous and mossy swards in areas with a 

peat depth > 0.5 m. ‘Bog’ forms part of an ecological continuum covering 

‘Acid Grassland’, ‘Dwarf Shrub Heath’ and some types of ‘Fen, Marsh 

and Swamp’ and the separation of these habitats can be difficult, as the 

surface vegetation (i.e. land cover) maybe very similar and the division 

rests on the depth of peat. The division in the field can account for species 

presence, plus peat depth, but for LCM2007 the division is based on soil 

data sets. 

13. Montane Habitats The montane distribution for LCM2007 is assigned based on altitude (see 

Section 3.7 of Morton et al., 2011), whereas the Broad Habitat definition is 

based on vegetation type. The Broad Habitat definitions produced by JNCC 

note (Jackson, 2000) that if other habitats, such as ‘Calcareous Grassland’ 
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and ‘Bog’, occur within the ‘Montane Habitats’ zone they should not be 

recorded as ‘Montane Habitats’. In the production of LCM2007 it was not 

possible to determine whether a ‘Montane Habitats’ reclassification based 

on altitude has greater validity than the original spectral classification. This 

should be taken into account by users interested specifically in the 

‘Montane Habitats’ class. 
 

LCM2007 above the montane altitude LCM2007 maps three Broad 

habitats: ‘Montane Habitats’, Freshwater and ‘Inland Rock’. 

14. Inland Rock This Broad Habitat type covers both natural and artificial exposed rock 

surfaces which are >0.25ha, such as inland cliffs, caves, screes and 

limestone pavements, as well as various forms of excavations and waste 

tips such as quarries and quarry waste. To be classified as ‘Inland Rock’ the 

rock has to be the dominant spectral signature. 

15. Saltwater Saltwater is mapped to a limited extent around the coastline of the UK. 

16. Freshwater This is based on merging two freshwater BHs (‘Standing Open Water and 

Canals’ and ‘Rivers and Streams’), as they cannot be reliably separated 

from each other using the methods and data used for LCM2007. In many 

cases small and/or narrow water bodies fall below the MMU. Water bodies 

> 0.5 ha are readily mapped, as are very wide rivers (>50 m). 

17. Supra-littoral Rock Features that may be present in this coastal class include vertical rock, 

boulders, gullies, ledges and pools. Very limited areas are mappable using 

satellite remote sensing. 

18. Supra-littoral Sediment This class includes sand-dunes, which are reliably mapped in this class. 

Areas of coastal sand may be confused between this class and the ‘Littoral 

sediment’ class. 

19. Littoral Rock These classes are those in the maritime mask zone on a rocky 

coastline. They are generally more extensive than supra-littoral rock and 

thus more readily mappable from satellite images. 

20. Littoral sediment 

 

21. Saltmarsh 

 

(together form the ‘Littoral 

Sediment’ Broad Habitat) 

Littoral sediment is mapped as two classes: ‘Littoral sediment’ and 

‘Saltmarsh’. ‘Littoral Sediment’ is mapped spectrally, although there may 

be some confusion with the ‘Supra-littoral sediment’ class. Saltmarsh is a 

Priority Habitat and of sufficient extent and spectral distinction to be 

mapped consistently.  

22. Urban 

 

23. Suburban 

 

(together form the ‘Built-up 

Areas and Gardens’ Broad 

Habitat) 

Within the ‘Built-up Areas and Gardens’ Broad Habitat LCM2007 

recognises two categories that can be determined reliably: ‘Urban’ and 

‘Suburban’. ‘Urban’ includes dense urban, such as town and city centres, 

where there is typically little vegetation. ‘Urban’ also includes areas such 

as dock sides, car parks and industrial estates. 

 

‘Suburban’ includes suburban areas where the spectral signature is a mix of 

urban and vegetation signatures. 

24. Unclassified These are data unallocated to any of the 23 classes described above. These 

occurrences represent (i) some small areas within scenes that were either 

obscured by cloud upon both the summer and winter imagery used for the 

classification, (ii) some locations for which a single scene of cloud free 

imagery was not available to the mapping project. 

 

Further Information 
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