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NLUD data framework 
To achieve this vision for NLUD the project is working to establish the underlying data framework for land 
use information that will enable data to be collected, assembled, integrated and maintained at national, 
regional and local levels using consistent and standard procedures. 

OS MasterMap™ and British Standard BS7666 provide the spatial-referencing standards for NLUD.  OS 
MasterMap™ has developed from the Digital National Framework (DNF) project and provides the basis for 
delineating and maintaining land use parcels.  BS7666 provides a national standard address specification 
for land and property (Cabinet Office, 2002) and offers a means of linking to land use related information 
held in address-based data sets, although as yet most address-based data sets holding land use 
information do not conform to this standard. 

The key NLUD data standard is the NLUD land use classification.  Work is now underway to harmonise the 
current version with existing land-based classifications with the aim of providing a consistent and standard 
nomenclature for land use across government departments.   

Development of NLUD classification 
Development of a standard land use classification is central to the creation of land use data sets and is the 
key data standard for NLUD. 

During 2001 research commenced on the development of a new land use classification for NLUD.  This work 
has three main objectives: 

• to harmonise the existing NLUD and LUCS classifications used by ODPM, 

• to develop a new multidimensional approach to land classification allowing land use and land cover to 
be separately identified and classified, and 

• to harmonise the new NLUD classification with other classifications in widespread use. 

Harmonisation of LUCS and NLUD 

The LUCS classification originated in the mid-1980’s and was constructed to enable collection of land use 
change data as an adjunct to OS large scale map revision (Sellwood, 1987).  The classification was 
designed to meet the particular requirements of DOE and to accommodate working practices of OS 
surveyors and portrayal of land use features on OS mapping.  Land use change data have been collected by 
OS, on behalf of government, since 1985 and are now used routinely by ODPM in monitoring progress 
towards its sustainable housing and planning targets (DTLR, 2002). 

Although the original NLUD classification was based on LUCS, additional classes and definitions were 
introduced following the extensive review of user and policy requirements carried out during the NLUD 
feasibility work of the mid-1990’s (Dunn and Harrison, 1994).  Harmonisation of LUCS and NLUD 
classifications was therefore long overdue and was necessary to provide a consistent approach to land use 
classification across government, and within ODPM in particular.  In addition, given that the LUCS 
methodology was based upon the OS map revision process, it also provided an opportunity to review 
approaches to land classification employed by OS data collection and the new feature classification within 
OS MasterMap™. 

Multidimensional classification 

Both the existing NLUD and LUCS classifications mix land use and cover terms.  Land use relates to the 
activity or socio-economic function for which land is used, whereas land cover relates to the physical 
nature or form of the land surface.  These nomenclatures describe different dimensions of the land surface 
and can lead to ambiguous interpretations.  Consequently a primary objective of the harmonisation process 
has been to establish a clear separation between land use and land cover in the new classification. 
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To achieve this separation between land use and land cover a multidimensional approach to classifying the 
land is being developed.  This recognises that different users will have different views of the land, and 
buildings upon it, in relation to their application or business requirements.  A multidimensional approach 
offers the potential to develop a generic land-based classification capable of harmonising different 
classification schemes and satisfying the requirements of different users.  This multidimensional approach 
to land-based classification is now incorporated into a number of national classification schemes (APA, 
1999; Eurostat, 2000 & 2001) 

A new harmonised NLUD classification 

Following these principles, a new harmonised classification comprising land use and land cover dimensions 
has been prepared (Figure 1).  The classification was designated as version 4.1 (Pre-Release) as it was not 
the original intention to make it widely available, recognising that it would change in response to further 
review and feedback from potential users.  As with previous NLUD classifications it should be viewed as a 
standard reporting framework for land use and land cover that facilitates linkage to more detailed 
classifications developed for specific applications. 

The land use dimension is organised as a three-tier hierarchy comprising 10 orders, 22 groups and 12 sub-
groups.  This structure was primarily designed to demonstrate a high degree of continuity with the LUCS 
classification.  The group level essentially mirrors the 24 category level of LUCS.  Whereas the third-tier 
comprises the detailed categories introduced in response to the review of user and policy requirements 
conducted during earlier development of the NLUD classification. 

The land cover dimension is organised essentially as a two-tier hierarchy comprising 8 orders and 33 
groups comprising ‘rural and ‘urban’ cover categories. 

The ‘rural’ land cover categories were obtained as a by-product of the NLUD-LUCS harmonisation process.  
These categories were introduced into the original NLUD classification following the earlier review of user 
requirements and a detailed review of existing land cover classification schemes (Dunn and Harrison, 
1994). 

The ‘urban’ land cover categories describing buildings and structures and developed surfaces are recent 
additions.  These categories are derived from an analysis of the OS MasterMap™ version 1 topographic 
area feature classification within urban areas, which provides a detailed description of urban morphology 
at the scale of individual buildings, structures and surfaces (OS, 2001). 

As part of the NLUD Baseline research a number of prototype data sets based on OS MasterMap™ data 
have been created for a number of pilot areas.  Figure 2 uses one of the ‘urban’ pilot sites (Aylesbury) to 
illustrate the potential for the NLUD classification to extend the existing OS MasterMap™ feature 
classification to enable simultaneous classification of land use and land cover. 

Figure 2 illustrates the direct 1:1 relationship that exists between land cover and OS MasterMap™ 
topographic areas compared to the more complex relationship between OS MasterMap™ and land use.  
Methods for modelling basic spatial units (BSUs) for land use applications, using the topographic areas 
defined by OS MasterMap™, and associated problems of representation are considered more fully in 
Harrison (2000). 

Standardisation of NLUD classification 
This fundamental restructuring of the NLUD classification has provided the basis for a thorough review of 
completeness and compatibility of terms and definitions in relation to other key classifications in 
widespread use.  Separate reviews of the land use and land cover dimensions have been carried out and 
have proposed a series of recommendations for revising and extending the classification. 

Review of land use 

The review of the land use dimension is based on a detailed comparison with National Land Use 
Classification (NLUC).  NLUC was developed during the early 1970’s to provide a standard land use 
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classification to aid the collection and dissemination of land use by local planning authorities and related 
bodies (Rhind and Hudson, 1980). 

It is a hierarchical activity-based classification of land use comprising: 15 orders at Level 1, 78 groups at 
Level 2, 150 sub-groups at Level 3 and over 600 classes at Level 4.  This structure and level of detail 
provides a flexible approach to classification that can be applied at the level of the BSU, the hereditament 
or at a more aggregated level (HMSO, 1975). 

Despite the time that has elapsed since publication, the NLUC provides the most complete presentation of 
a nationally applicable land use classification and provides a single reference nomenclature for land use 
with which to evaluate the NLUD land use dimension. It is still used by a number of local planning 
authorities and remains an official government land use classification (Hansard, 1991). 

Detailed comparisons between NLUD land use and NLUC had two broad objectives.  First, to remove 
overlap between the use and cover dimensions in relation to buildings.  As buildings are identified by the 
land cover dimension it is unnecessary to separately discriminate between buildings and land within the 
same land use group.  Second, to define a complete and consistent two-tier land use classification 
hierarchy that extends the existing NLUD categories by drawing upon the NLUC Order – Group – Sub-group 
nomenclature. 

Review of land cover 

The review of the land cover dimension is based upon a detailed comparison with the national standard 
land cover nomenclature proposed by the Countryside Survey 1990 (Wyatt et al, 1994), in conjunction with 
the emerging standard Broad Habitat Classification (Jackson, 2000). 

The Baseline Classification of land cover categories of national importance was developed as part of 
Countryside Survey 1990 to provide a single integrating classification of land cover.  The work involved a 
detailed study and systematic comparison of nationally and internationally important classifications used 
in the UK.  The Baseline Classification provides a single reference nomenclature for land cover derived from 
a comprehensive study of other approaches and classifications with which to evaluate the NLUD land cover 
dimension. 

Detailed comparisons between NLUD land cover and these existing land cover classifications had three 
broad objectives.  First, to define a complete and consistent two-tier land cover classification hierarchy that 
extends the existing NLUD categories by drawing upon the Baseline Classification.  Second, to consider 
definitional differences between NLUD land cover and the Broad Habitat classification.  Third, to review the 
‘urban’ land cover categories following a Classification Workshop held with OS data collection and research 
staff at OS Headquarters in May 2002. 

NLUD classification v4.2 (Consultation Draft) 

Figure 3 presents a revised and extended NLUD land use and land cover classification based on the 
recommendations from the review work described above.  This revised classification is designated version 
4.2 (Consultation Draft) as it will form the basis of a consultation with key users and organisations 
employing land use classifications. 

The proposed land use dimension extends the current approach based on LUCS to provide a new two-tier 
land use nomenclature for NLUD.  The resulting land use classification is more complete and consistent at 
each level within the nomenclature and integrates fully with the proposed land cover classification.  The 
proposed land cover dimension provides a slightly restructured set of groups and associated definitions 
and provides a balanced two-tier land cover nomenclature to match the land use dimension. 

The consultation with key users and organisations is underway.  The aim is to publish a new national 
standard for land classification that will be widely adopted by all bodies involved in routine collection and 
assembly of land use and land cover data later this year. 
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NLUD Baseline research 
Under the NLUD Baseline project ODPM and OS have initiated a joint programme of research to 
demonstrate the potential for incorporating detailed land use and land cover information into OS 
MasterMap™.  Results from the NLUD research pilots completed in August last year have demonstrated 
that valuable use and cover intelligence based upon OS MasterMap™ can be derived semi-automatically 
from existing MasterMap™ feature codes and a limited set of nationally available data sources (Harrison et 
al, 2001).   

The current phase of the Baseline research aims to improve the methodology developed for the research 
pilots and to produce a county-wide dataset for technical evaluation and research purposes.  The former 
county of South Yorkshire, comprising Barnsley, Doncaster, Sheffield and Rotherham, has been selected as 
the area for this evaluation data set. 

The specific aims of the current research are: 

• to develop an improved methodology to produce greater coverage and accuracy for allocating land use  
and land cover intelligence to OS MasterMap™ polygons, 

• to create an evaluation data set for South Yorkshire, using an improved Semi-Automatic Data Driven 
Analysis (SADDA), 

• to produce a revised data creation specification based on the revised methodology; and to provide an 
estimate of cost for producing land use and land cover data sets for England.  

Development of the South Yorkshire data set is well underway through an ODPM contract with Infoterra 
Ltd.  The contract commenced in October 2001. 

The new NLUD classification (v4.1) is being used as the basis of the data set.  This is providing an 
opportunity to evaluate the classification in a data production environment and has necessitated the 
development of separate data creation flow lines for land use and land cover. 

So far excellent progress has been made with the land cover dataset.  Methods have been developed that 
enable automatic attribution of land cover from three key data sets: Land Cover Map 2000, Forestry 
Commission Woodland Inventory and OS MasterMap™ topographic area attributes.  These methods and 
data sources enable > 98% of OS MasterMap™ to be assigned a land cover attribute at levels of accuracy 
in the order of 80% to 90%.  

Figures 4 and 5 show ‘urban’ and ‘rural’ areas respectively, extracted from the land cover layer created as 
part of the NLUD Baseline research. 

Current land cover attribution in OS MasterMap™ version 1 is incomplete and implementation of the 
DescriptiveTerm attribute for Natural Environment features is open to possible misinterpretation by users. 
The new land cover information can be derived automatically and would clearly enhance the land cover 
attribution.   

Developing a complete land use data set is more challenging given the lack of existing data sources 
capable of providing comprehensive information on land use.  It is hoped that an improved methodology 
for classifying building use based on OS MasterMap™ textual attributes and a series of address-based 
data sources will increase the levels of completeness and accuracy achieved in the pilot study areas 
(Harrison et al, 2001).   

Conclusions 
Based upon a multidimensional approach to classifying the land, the new NLUD classification is a 
significant step towards the development of a national classification standard.  The classification 
comprises separate nomenclatures for land use and land cover which enables harmonisation with existing 
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classifications and has provided the basis for a review of completeness and compatibility in relation to 
other key classifications in widespread use.   

Following consultation with potential users and final revision this new NLUD classification should be 
published as a national standard later this year.  The classification has been tested in conjunction with OS 
MasterMap™ as part of NLUD Baseline research that is investigating methods for deriving land use and 
land cover from existing data sources. 

This research has demonstrated that there is a 1:1 relationship between land cover and OS MasterMap™ 
topographic areas, and that an enhanced land cover attribution for OS MasterMap™ could be achieved 
automatically from a limited set of nationally available data sources.  Developing a complete land use layer 
would require primary data collection as existing data sources are unable to provide comprehensive 
information on land use.  

The large-scale data creation trial that is nearing completion, based on South Yorkshire, is testing the data 
capture and integration processes required for creating a national land use and land cover datasets.  
Following completion of the trial, OS will assess the business and technical feasibility of this approach for 
incorporating land use and land cover data into future releases of OS MasterMap™.  

The proposal to integrate a standard land use classification with OS MasterMap™ provides the potential 
for creating nationally complete, consistent and spatially detailed information on land use and land cover.  
Using OS MasterMap™ as the base could ensure the development of a high-quality, consistent and 
maintained land use dataset.  
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Figure 4 ‘Urban’ land cover extract from South Yorkshire NLUD Baseline demonstrator data set  

© Crown Copyright 

 

 

Figure 5 ‘Rural’ land cover extract from South Yorkshire NLUD Baseline demonstrator data set   © Crown Copyright 
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