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Executive Summary

This document reports on a series of data analyses commissioned by The Countryside
Agency in support of its second assessment of change in countryside quality in
England. It plays a part in extending the work of the Countryside Quality Counts
project (CQC) to cover the period 1998 to 2003, and more generally contributing to
addressing long-term concerns with change in countryside character and quality. The
principa focus of the work reported here enriching understanding of land-use change
at the urban-rural fringe and considering development and settlement-change in the
wider countryside.

The work centres on analyses of the Land Use Change Statistics (LUCS) and the
Postcode Address File (PAF). The key output of the work is a series of grids which
can be used within an appropriate proprietary GIS to provide a variety of measures of
development and settlement change and contribute to a wide range of further
analyses. Each grid partitions England into tiles each representing an area a hectare in
extent (ie 100m x 100m).

The LUCS data are collected by Ordnance Survey for the Office of the deputy Prime
Minister as an adjunct to the process of updating basic scale maps. They are both
national in scope and recorded at avery high level of geographical resolution, and
provide an unparalleled resource for characterizing particular aspects of landscape
change.

The Postcode Address File (PAF) is very different in character to LUCS. It isnot a
statistical source in any usual sense, but rather alist of postal addresses, supplemented
by grid references and in the case of non-residential property by occupier names.

PAF alows highly detailed examinations of land use and of property utilisation. The
pattern of new building which LUCS records is normally tempered by some
demolitions. PAF alows investigation of overall change in the stock of dwellings, and
allows any tendency towards intensification of existing settlements to be addressed.
Comparison of PAF datafor different times allows arange of inferences to be made
about physical development and changing settlement. Nevertheless, the computation
needed to derive such insightsis substantial in scale, and the natural language
processing required to draw inferences about property and about change is highly
complex.

Throughout this report, reference is made to the settlement classification devel oped
for the Countryside Agency and its collaborators and embodied within the
Government’s Rural Strategy. (This classification also depends upon PAF). By
reporting results for settlement types and for Joint Character Areas (JCAS) it is
possible to give afairly rich picture of change in settlement and devel opment between
1998 and 2003.

While the prime concern of the work reported here is with reporting on these aspects
of change, a series of new and innovative techniques were also devel oped which have
broad application in analysing settlement and land use change.



Section 2 (Settlement and Development 1998-2003: Grids from the Land-Use Change
Statistics) relies on the Land Use Change Statistics (LUCS) collected by Ordnance
Survey for ODPM in the process of updating basic scale maps. LUCS data have been
used to create six key grids showing for the years 1998-2003

- the area of land developed or re-developed for built uses

- the area of land devel oped or re-developed for residential use

- the area of land developed or re-developed for industrial, retail or
commercia purposes

- thetotal extent of greenfield devel opment

- the extent of greenfield housing development

- the extent of greenfield development for industrial, retail

or commercia uses

LUCS datareveal astrong tendency for development between 1998 and 2003 to be
concentrated within the urban areas. Substantial greenfield development has occurred
near (though not necessarily abutting) many urban areas (with the marked exception
of London and Birmingham). Significant policy-driven greenfield development
occurred at key growth points, but also informer coalfield belts. This latter growth
seems to reflect complex settlement structures rather than representing physical
expansion of the principal towns.

Much greenfield development has involved construction of housing. Such growth was
been particularly marked to the east of Reading (in the Thames Valley JCA) and in
parts of the South West (to the south of Stroud (Cotswolds JCA); north of Swindon
(Midvae Ridge, and Upper Thames Clay Vaes JCAS); east and south of Weston-
Super-Mare (Somerset Levels and Moors JCA); surrounding Trowbridge / Westbury
(Avon Vae JCA) and within the Lancashire and Amounderness Plain JCA,

Generaly the extent of commercia and industrial development on greenfield land
was limited. Clustered areas of greenfield development are apparent at particular
growth points (eg around Bristol’ s north fringe (Bristol, Avon Valleys and Ridges,
and Severn and Avon Valleys JCAS); the southern fringe of Northampton
(Northamptonshire Vaes JCA), Swindon (Upper Thames Clay Vaes, and Midvale
Ridge JCAs) and Ashford (Wealden Greensand, and Low Weald JCAS). They also are
found on greenfield sites asdjoining coalfield areas (eg to the southwest of Leeds
(Nottinghamshire, Derbyshire and Y orkshire Coalfield JCA; and in the Southern
Magnesian Limestone, and Sherwood JCAS).

Hectare tiles have been classified in terms of their relation to existing urban areas and
transport routes. Simple rules are used to identify ‘ pressured facets'. Overall,

between 1998 and 2003, 1.17% of the area of pressured facets was converted from
greenfield to developed uses- arate 13.6 times higher than that which prevailed across
the country as awhole. The rate was highest in facets on the very edge of the urban
areawhich are less than 30 hectares in extent (16.16 times higher than typical of the
country asawhole).

Section 3 (Settlement and Development 1998-2003: Grids from the Postcode Address
File) uses PAF and LUCS together to appreciate both the extent of new building and
the rather different pattern of net change in dwelling stocks. Between 1998 and 2003,



the stock of dwellingsin the rural domain increased by 5.9%, compared with 2.2%, in
the urban domain and 3% across England as awhole.

The impact of this growth is not reducible to ‘urban sprawl’. Three housesin every
five were accommodated within the urban domain, and just one new dwelling in seven
was built at the urban margin (in the ‘fringe’ and ‘ periurban’ zones of the 2001
settlement typology). Even this overstates the impact of new housebuilding on
expansion of the contiguous urban area. Two new indicators of residential growth at
the urban fringe were developed for this project. New indicators based on PAF and
LUCS were also developed to gauge new non-residential development at the urban
fringe, and charting the growth of new property objects such as ‘retail parks'. This
section tabulates these indicators at JCA level, together with a composite indicator of
urban expansion. The various indicators highlight the extent of new business and
leisure development on the fringe of medium sized towns, usually associated with
policy driven growth.

The broader countryside beyond the urban fringe has not been left unaffected, at least
in terms of residential development. In absolute terms, it has accommodated far more
newly built dwellings and seen a greater net increase in the dwelling stock than has
the urban margin. In some JCASs such as the Bedfordshire and Cambridgeshire
Claylands new building alone has driven substantial increases in dwelling stock. Far
less commonly, conversion activity has combined with new build to generate
substantial increasesin dwellings asin the Vale of York and Vale of Pickering JCAS.
Elsewhere, especialy in areas of marked planning restraint, conversions alone have
yielded relatively significant increases in dwellings).

Particular localities within the broader countryside have shown a high degree of
settlement intensification. This has been particularly marked in hamlets and isolated
farms, where gains from conversion and subdivision have exceeded that of new
building by afactor of four. Numbers of residential ‘barn’ properties within hamlets
increased by more than 50%.

Only some JCAs, however, showed any tendency to settlement intensification. Many
tracts of upland of high landscape quality showed no such tendency. Rural settlement
intensification seems to have been most marked in three circumstances. First, in JCAs
that adjoin some of the northern and midland conurbations, especialy in areas
historically characterized by dispersed settlement. A second circumstance isin the
rural environs of planned growth centres. The third set of circumstances have to be
understood in terms of accessibility to more distant locations in road and rail corridors
and at a considerable distance from London.

Section 4 (Moving Forward: Integrating Datasets, Drawing Inferences, Characterizing
Change) considers the possibility of developing ways of understanding change in
settlement and devel opment that characterize the types of locality that are
disappearing and the types of locality that are emerging.

The approach developed uses the concept of a‘facility’ —a space organized to
facilitate a particular type of activity, characterized by particular patterns of
behaviour, owned by or leased to single legal entity and subject to asingle
management. In Section 3, natural language processing methods and other techniques



from artificial intelligence were used to infer the presence and extent of particular
facilities. It proves extremely difficult to devel op convincing descriptions or
categories for objects broader than the facility.

In the work described here, the idea of characterizing broader areas was not taken
further, Instead, this section considers the possibility of examining both the portfolio
of facilities being created and the portfolio of facilities being lost. Extending the type
of technique introduced in Section 3, it is potentially possible to move from
consideration of particular instances of individual facilities such as dwellings,
workshops, airfields or country houses to the JCA or national level. At the sametime
the sort of approach developed in Section 3 might be complemented by devoting more
attention to units of development and bringing together economic and historical
approaches. A range of data can be brought together, reducing the gap between
macroscopic and microscopic analyses and forming the basis for considering possible
future landscapes.

Thefirst step in the type of approach outlined would start be examination of the
supply of land for particular uses, but paying specific regard to a pre-existing mosaic
of facilitiesinferred from PAF. Second, tendencies underlying supply conditions
would be identified, potentially prompting the release of these facilities to other uses.
The third step would be to examine the extent to which these facilities come to be
recognized within the planning system as land available for particular forms of
development (evident in NLUD PDL and LDFs). In the fourth and final step, former
facilities may become units of development and new facilities are created. The nature
of these new facilities might be inferred using LUCS and PAF (together other
sources).

The section attempts to show that this type of approach might prove useful in working
through the implications for the countryside of de-industrialisation, de-militarization,
shifting approaches to health and socia care and changes in the organization of
electricity generation.
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| ntroduction
Overview

This document reports on a series of data analyses that form an input to the
Countryside Quality Counts project (CQC). It presents a new series of analyses of
change in settlement and development between 1998 and 2003, focussing on change
at the urban-rural fringe and in the wider countryside. It also outlines a series of new
and innovative techniques developed for the project with broad application to the
analysis of settlement and land use change.

This document reports on a series of data analyses commissioned by The Countryside
Agency in support of its second assessment of change in countryside quality in
England. It plays a part in extending the work of the Countryside Quality Counts
project (CQC) to cover the period 1998 to 2003, and more generally contributing to
addressing long-term concerns with change in countryside character and quality. The
principal focus of the work reported here is to enrich understanding of land-use
change at the urban-rural fringe and consider development and settlement-change in
the wider countryside.

More precisely, this document reports on module thirteen of phase four of the
Countryside Quality Counts project. Thiswork centres on analyses of the Land Use
Change Statistics (LUCS) and the Postcode Address File (PAF). It develops and
complements work recently undertaken by the University of Sheffield as part of
module eight of phase four of the Countryside Quality Counts project. It therefore
seems appropriate to describe the analyses undertaken under that latter contract. The
discussion in the present document moves from fairly familiar and straightforward
aspects updating previous work in the Countryside Quality Counts Programme
(conducted as Module8 of Phase 1) and to more innovative anal yses.

The work undertaken entails the production of a series of grids (which isthe principal
deliverable from Module 8 of Phase 4), and an important component of Module 13.
The grids may be regarded as constituting three groups concerned respectively with:
measures of development derived solely from the Land Use Change Statistics
(LUCS); measures of development and changing property utilisation relying on data
from PAF; and additional descriptors. Within an appropriate proprietary GIS, these
data structures can be overlaid on arepresentation of JCAsto provide a variety of
measures of development and settlement change and contribute to awide range of
further analyses.

The remainder of the document is thus organized in the following manner. Grids
derived solely from the Land Use Change Statistics (LUCS) are discussed in Section
2; while those relying on PAF data are discussed in Section 3. Section 4 provides a
more general discussion of issues arising in attempting to characterize the types of
changeidentified in previous sections, and explores how additional data sets can be
brought within the analytic framework used here. A number of more technical matters
arise in the course of the work which are treated in a series of Appendices.



Settlement and Development 1998-2003: Grids from the Land-Use Change
Statistics (LUCYS)

Overview

This section relies on the Land Use Change Statistics (LUCS) collected by Ordnance
Survey for ODPM in the process of updating basic scale maps. LUCS data have been
used to create six key grids showing for the years 1998-2003

- the area of land developed or re-developed for built uses

- the area of land devel oped or re-developed for residential use

- the area of land developed or re-developed for industrial, retail or
commercia purposes

- thetotal extent of greenfield devel opment

- the extent of greenfield housing development

- the extent of greenfield development for industrial, retail

or commercia uses

LUCS datarevea astrong tendency for development between 1998 and 2003 to be
concentrated within the urban areas. Substantial greenfield development has occurred
near (though not necessarily abutting) many urban areas (with the marked exception
of London and Birmingham). Significant policy-driven greenfield development
occurred at key growth points, but also informer coalfield belts. This latter growth
seems to reflect complex settlement structures rather than representing physical
expansion of the principal towns.

Much greenfield development has involved construction of housing. Such growth was
been particularly marked to the east of Reading (in the Thames Valley JCA) and in
parts of the South West (to the south of Stroud (Cotswolds JCA); north of Swindon
(Midvae Ridge, and Upper Thames Clay Vaes JCAS); east and south of Weston-
Super-Mare (Somerset Levels and Moors JCA); surrounding Trowbridge / Westbury
(Avon Vae JCA) and within the Lancashire and Amounderness Plain JCA,

Generdly the extent of commercia and industrial development on greenfield land
was limited. Clustered areas of greenfield devel opment are apparent at particular
growth points (eg around Bristol’ s north fringe (Bristol, Avon Valleys and Ridges,
and Severn and Avon Valleys JCAS); the southern fringe of Northampton
(Northamptonshire Vaes JCA), Swindon (Upper Thames Clay Vales, and Midvale
Ridge JCAs) and Ashford (Wealden Greensand, and Low Weald JCAS). They also are
found on greenfield sites asdjoining coafield areas (eg to the southwest of Leeds
(Nottinghamshire, Derbyshire and Y orkshire Coalfield JCA; and in the Southern
Magnesian Limestone, and Sherwood JCAS).

Hectare tiles have been classified in terms of their relation to existing urban areas and
transport routes. Simple rules are used to identify ‘ pressured facets'. Overall,

between 1998 and 2003, 1.17% of the area of pressured facets was converted from
greenfield to developed uses- arate 13.6 times higher than that which prevailed across
the country as awhole. The rate was highest in facets on the very edge of the urban
areawhich are less than 30 hectares in extent (16.16 times higher than typical of the
country asawhole).
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Settlement and Development 1998-2003: Grids from the Land-Use Change
Statistics (LUCYS)

This section is concerned solely with measures of development over the period 1998-
2003 derived from the Land Use Change Statistics (LUCS). The form and nature of
the grids generated is similar to those produced in previous work on Countryside
Quality Counts and this work relates to a particular sub-contract to Nottingham
University Consultancy Limited. Although this report is concerned strictly with work
on Module thirteen, these basic grids are discussed here as an appreciation of their
nature assists in understanding the more detailed analyses introduced in Sections 3
and 4. Previous work as part of the Countryside Quality Counts Project has defined a
series of indicators of change based upon these standard grids, but they are not
discussed in this report.

LUCS represents a very important source of data about development activity and is
the principal source of datafor gauging the proportion of house building
accommodated on brown field sites (a contributory indicator to Government’s Quality
of Life Barometer). LUCS data are created whenever Ordnance Survey (OS) update
the lineage or annotation of a basic scale map (ie 1:1250 in urban areas; 1:2500 at the
urban fringe; 1:10000 in mountain and moorland areas). Geographic co-ordinates (at
10 metre resolution) are included, together with fields showing the year in which the
changeis believed to have occurred, the previous and new land uses (see Table 2.1 for
categories), the number of unitsinvolved, and the areal extent of the change. In this
report, each of these records will be treated as referring to aland use change (LUCYS)
‘event’. Each (in principle) relates to a specific parcel of land, though boundaries are
not recorded.

Table2.1: LUCS Land Use Categories

Agricultural land

Agricultural buildings

Community buildings

Defence

Forestry and woodland

Grassland

Highways and road transport
Industry

Offices

Retailing

Leisure and recreational buildings
Minerals

Natural and semi-natural

Outdoor recreation

Institutional and communal accommodation
Residential

Storage and warehousing
Transport (other)

Utilities

Vacant land previously developed
Water

Urban land not previously developed
Landfill waste disposal

Derelict land

N<XXS<CHOWITOOZZrXae—IOTOOm>
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2.6

Given that the LUCS data are both national in scope and recorded at avery high level
of geographical resolution, they provide an unparalleled resource for characterizing
particular aspects of landscape change. Nevertheless, in using LUCS it is important to
understand particular aspects of their character which derive from their origin as a by-
product of map revision. The probability that a change is recorded and the timing of
its recording depend upon OS survey priorities. Usually survey activity is motivated
by one of two imperatives; either it isaresponse to intelligence concerning new built
development (under continuous revision) or it forms of programmed sweep
(supported by Government).

Most significant built development is captured under continuous revision. Sweep
survey activity by contrast involves updating of whole map sheets and is organized
using a series of ten kilometre by ten kilometre blocks. OS is committed (through an
agreement with Government) to ensure basic scale mapping is updated in rura areas
(ie those mapped at abasic scale of 1:25000) every five year’ s and in mountain and
moorland areas (1:10000) every ten years. Within the bounds implied by these
commitments, however, the timing of sweep survey activity is complex. For present
purposes, it is necessary to appreciate that in the five year period of current concern,
some areas of the country will not have been subject to sweep survey. As sweep
survey plays only alimited role in generating information about built development, it
is not considered further in this section (although it is very important in generating
information about rural to rural changes (See Appendix Four on woodland 10ss)).

For the purposes of the present project, a series of grids has been constructed using
the Land Use Change Statistics (LUCS). Asindicated above, although every LUCS
record includes an estimate of the area subject to change, each event is represented
only by asingle point. While the average area associated with a LUCS event
involving construction of new dwellingsis small (0.31 hectares), 0.02 percent of
events refer to areas of greater than ten hectares.

For the purpose of the work reported here, these point data are converted to hectare
grid format (ie assigned to tiles 100m by 100m). It is important to appreciate that in
this conversion, those LUCS events referring to parcels in excess of one hectare will
‘overflow’ thetilesin which they fall. For this reason, the original point data have
been *spread’ out into adjacent tilesto cover atotal area equal to that associated with
the event. Thusin the example below, the LUCS record has an associated site size of
3 hectares, which clearly cannot fit into the hectare cell in which the LUCS point
falls. In thisinstance the event is forced to extend into the surrounding cells (0.25
hectares in each of the eight adjoining cells).



Figure2.1: The Conversion of LUCS Pointsto Gridsto Account for Areal Extents

0.25 0.25 0.25

Sitesize

.of 3ha 0.25 0.25

0.25 0.25 0.25

a) LUCS point with hectare grid framework b) Site extent allocation (hectares)

2.7 The following grids were produced:

L ucsdev: area of land developed or re-developed for built uses

L ucsdevr: area of land developed or re-developed for residential use

L ucsdevc: area of land developed or re-developed for industrial, retail or
commercia purposes (LUCS categories|, Jand K)

L ucsrulcon: area of land developed for built uses that was not previously
developed (ie area of greenfield development)

L ucsrulconr: area of previously undeveloped land converted to residential use
(ie area of greenfield housing devel opment)

L ucsrulconc: areaof previously undeveloped land converted to industrial, retall
or commercia use

2.8 Each of the grids encapsulates a particular aspect of development and settlement
change with potential relevance to Countryside Quality Counts. The first three grids
referenced above deal with development regardless of whether it involves rural land
conversion, while the second group of three are concerned solely with development
on greenfield sites. The L ucsdev grid captures the extent of all devel opment to built
uses, and immediately illustrates the strength of the tendency for development to be
concentrated within the urban areas. Apart from concentration within London, thereis
marked belt of development running from the West Y orkshire towards the West
Midlands (embracing the Nottinghamshire, Derbyshire and Y orkshire Coalfield, Trent
Valley Washlands, Cannock Chase and Cank Wood, and Arden JCAS). A second
similar belt stretches through the M erseyside Conurbation to the Manchester
Conurbation and the Mersey Valley, Lancashire Coal Measures, Lancashire and
Amounderness Plain, and Lancashire Valleys JCAs. Another substantial area of
development extends through former industria areas of the North-East, including the
Tyne and Wear Lowlands, Durham Magnesian Limestone Plateau, and Tees
Lowlands.

10
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Development of major new roads in the years 1998-2003 is clearly evident. The most
striking example is probably the M6 Toll to the north-east of the West Midlands
conurbation (Cannock Chase and Cank Wood, and Arden JCAS). Othersinclude the
A46 between Newark-on-Trent and Lincoln (Trent and Belvoir Vales JCA); the A417
and A419 between Gloucester/Cheltenham and Swindon (Cotswolds, and Upper
Thames Clay Vaes JCA); the A30 north-east of Exeter (Blackdowns, and Devon
Redlands JCAS); and the M 20 between Maidstone and Folkestone (Wealden
Greensand JCA).

In quantitative terms, new devel opment is dominated by housing and hence the
Lucsdevr grid generally mirrors the impression provided by L ucsdev (but with the
absence of road developments). Other significant areas of housing development
include areas to the north-east of Southampton (South Hampshire Lowlands JCA);
Bristol (Bristol, Avon Valleys and Ridges JCAS); York (Vale of York JCA),
Bournemouth and Poole (Dorset Heaths JCA), and around Telford (Mid Severn
Sandstone Plateau, and Shropshire, Cheshire and Staffordshire Plain JCAS).

The overall impression provided by the L ucsdevc grid is (consonantly with
Government policy) predominantly one of concentration in the urban areas. Again
areas in the Midlands and the North (as previously described) appear strongly.
Developments around Immingham and Grimsby (Humber Estuary JCA) stand out
particularly sharply.

The L ucsrulcon grid indicates those areas where previously greenfield land was
developed in the years from 1998-2003. There appears to be substantial greenfield
development around (though not necessarily abutting) many urban areas, with the
marked exception of London and (if road developments are excluded) Birmingham.
The most obvious areas of development include the belts running from the West

Y orkshire towards the West Midlands (referred to previoudly); that stretching from
Merseyside to Greater Manchester and Lancashire; and the North-East. As will
become clear below, this reflects the complex settlement structure of these (former
codfield) areas rather than representing physical expansion of the principal
Settlements.

Much of this greenfield devel opment has involved construction of housing, as evident
in the Lucsrulconr grid. This highlights some areas of particularly marked growth,
including development to the east of Reading (in the Thames Valley) JCA; to the
south of Stroud (Cotswolds JCA); north of Swindon (Midvale Ridge, and Upper
Thames Clay Vales JCAS); east and south of Weston-Super-Mare (Somerset Levels
and Moors JCA); surrounding Trowbridge / Westbury (Avon Vae JCA); and within
the Lancashire and Amounderness Plain JCA, centred on former defence land at
Euxton. This grid indicates areas of land converted to housing rather than numbers of
dwellings built and so tends to draw attention to low density development. Nowhereis
this more apparent than around the Wash (The Fens JCA). This would appear to
account for apparently substantial construction in the Cornish Killas and
Herefordshire Lowlands JCAs. The nature of development in thislast JCA and its
neighboursis discussed in some detail in Appendix Two.

From anational perspective ,the extent of commercial and industrial development on
greenfield land (L ucsrulconc) is quite limited and so devel opments appear quite

11
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scattered. Some major single sites are evident in the grid shown in Figure 2.2f such as
developments at the former Carlisle RAF Maintenance Unit (Solway Basin JCA).
Clustered areas of greenfield development are apparent around Bristol’ s north fringe
(Bristol, Avon Valleys and Ridges, and Severn and Avon Valleys JCAS); to the south-
west of Leeds (Nottinghamshire, Derbyshire and Y orkshire Coalfield JCA); the
southern fringe of Northampton (Northamptonshire Vales JCA); in a corridor
stretching through Kirkby-in Ashfield and Sutton-in-Ashfield toward Mansfield
(Southern Magnesian Limestone, and Sherwood JCAS). Devel opment around growth
points such as Swindon (Upper Thames Clay Vales, and Midvale Ridge JCASs) and
Ashford (Weaden Greensand, and Low Weald JCAS) aso stand out.

Reliability of LUCS Data

The reliability of LUCS as an indicator of change in settlement and devel opment
depends on the manner in which LUCS data are collected and their relation to the
updating of OS basic scale maps. Development is dominated by residentia use and
residential uses are also more readily checked against other sources than other
developed uses. For this reason, remarks in this document about reliability
concentrate primarily on development for residential use. Criticaly, it is possible to
make use of the number of units built as recorded on LUCS. Not only does this allow
testing of the plausibility of implied densities, but also allows analysis of the relation
to other sources- principally PAF. Therelation to PAF is considered in some detail
here, not only because it helps to understand reliability of LUCS, but because it
incidentally contributes to understanding of the relationship the volume of housing
output in particular areas and net change in dwellings. Thisis built on in the analyses
of Section 3.

Previous assessments of LUCS (Bibby and Coppin, 1994; Bibby 2000) have
suggested that data quality is high, particularly for changesto residential use
(although considerabl e attention has been devoted to the length of time that might
typically elapse before a change is recorded by OS (Bibby and Shepherd 1997)). Such
assessments may require some revision given changes in operational procedures used
by OS contractors. (Some difficultiesin relation to the recording of change from
woodland are found in Appendix Four).

In producing the grids discussed above, some basic tests of the plausibility of changes
recorded in LUCS have been undertaken. In the case of changesto residential use,
LUCS records both the area of land developed (or re-developed) and the number of
units built. For the purposes of CQC of course, the amount of land passing to
residential use and particularly the area of land being converted from open to built
uses is more important than the numbers of units constructed. Nevertheless, LUCS
information about the numbers of units built may serve as both a check upon and a
supplement to information about amount of land being developed for housing.

12



Figure2.2: LUCS Development Grids, Smoothed at 800 metres

Lues daw300 b

[ ]n.0oo1- 0007 LucsdewiE00 b
[ Jooo7- 0042 []o0.004- 0004
[ aoiz- 0017 [ Jooo4- ooos
[CJoo17- 00z [ 0006 - 000
[ 0.0z - n.0z5 [ o.oog - 0042
B 0oz5- 0.0z [ oo1z- 0014
ooz -09 I 0 o14- 0017

B 0017 - 02

a) Lucsdev800 (all development) b) Lucsdevr800 (all residential development)

Lucsdev 800 shows in increasing intensity of red the proportion of each hectare tile that was devel oped or redevel oped for any built use
between 1998 and 2003. Lucsdevr 800 shows the corresponding proportion with aresidential final use. Values shown are averaged
over an 800m radius.
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¢) Lucsdevc800 (all industrial and commercial devel opment) d) Lucsrulcon800 (rural to urban land conversion —all uses)

Lucsdevc 800 shows in increasing intensity of red the proportion of each hectare tile that was developed or redevel oped between 1998
and 2003 for industrial or commercial purposes. Lucsrulcon800 similarly shows the proportion of each hectare tile that was devel oped
for any built use in those years involving loss of greenfield land. Values shown are averaged over an 800m radius.
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€) Lucsrulconr800 (rural to urban land conversion —for residential use) f) Lucsrulconc800 (rural to urban land conversion — for industrial and commercial use)

Lucsrulconr800 shows in increasing intensity of red the proportion of each hectare tile that was developed for residential use between
1998 and 2003 involving loss of greenfield land. Lucsrulconc800 similarly shows the proportion of each hectare tile that was
developed for industrial or commercial use involving loss of greenfield land. Values shown are averaged over an 800m radius.
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Newly Built Dwellings: the Evidence of LUCS

Before introducing further analyses, it may be useful to consider the L ucsrunits grid
(see Figure 2.3) which shows the distribution of newly built dwellings (as distinct
from residential land). It is constructed from LUCS in amanner directly analogous to
the six grids discussed above, but represents units of accommodation.

Generdly, the distribution of housing units encapsulated within this grid tracks the
distribution of housing land discussed above. Divergences reflect variation in
residential density. Place-to-place variation in the apparent density of new
development at the urban fringe is modest (reflecting high levels of standardization by
volume housebuilders, the application of central government planning policy
guidelines by local planning authorities, and OS estimation procedures). Thereis,
however, marked variation between different settlement contexts, with very low
development densities in the broader countryside (See Table 2.2).

Table 2.2: Housing Unitsand Housing L and Developed 1998-2003 by Settlement
Type

Units Land Density
Urban 10k 506000 | 15815 32.00
Town 92975 3969 23.42
Fringe 60213 2715 22.18
Village 45899 3261 14.08
Peri-urban 56462 3691 15.30
Villageenvelope | 26419 2035 12.98
Hamlet 1208 281 4.30
Isolated farm 1310 317 4.13
Other 19205 4007 4.79
Total 809690 | 36090 22.44

Figure 2.2b and 2.2e draw attention to areas where the area of land passing into
residential use seems surprisingly high. Two such areas are Herefordshire and the
margins of the Wash. Both areas are known to have low residential densities. (When
the scale of housing development is gauged by reference to numbers of units rather
than areas of land, these two apparently anomalous areas of housing growth become
far less pronounced). Nevertheless, densities recorded seem extremely low relative for
example to development densities in these same areas in the 1990s. There must
therefore be some concern that LUCS may over-record the amount of land passing
into residential use in these circumstances or under-record the number of units built.

The particular case of Herefordshire is considered in more detail in Appendix Two.
The Appendix draws attention to the possibility that low densities may be recorded
where the curtilage of existing residential properties is extended and considers such
tendencies in other areas. Detailed examination thus shows how extremely low
densities may arise, but does not in itself provide adequate reason for believing that
the areas of land or the numbers of units are improperly recorded in these particular
circumstances. It is, of course, important to appreciate that reference to areas of land
aloneislikely to give amisleading impression of likely visual intrusion.
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Figure 2.3: Lucsrunits800, Housing Units Built (units per hectare)
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2.25

2.26

2.27

For present purposes, data involving change to residential use have been subjected to
two checks; the first being based on the implied density of development, the second
on the relation to change recorded in PAF. It should be stressed, however, that the aim
has been solely to allow erroneous data to be set aside where there is clear evidence
both that recorded change is not feasible and that inclusion of the data might lead to
significant errors of substantive interpretation.

The density test involved identifying all LUCS ‘events’ where the implied dwelling
density exceeded 100 units to the hectare. (While such densities may be plausible in
the densest urban areas, they are clearly questionable elsewhere). LUCS includes
1,827 events with residential development at such densities (1.02% of residential
LUCS events). Of these, 1,655 fall inside urban areas as of 2001 (defined by OS for
ODPM) and hence are unlikely (even if correct) to signal shiftsin landscape character
of maor concern for purposes of the Countryside Quality Counts project.

The remaining 172 eventsinclude 155 where the reported number of units built is 30
or less. While considerable doubt must attach to these records, it seems unlikely that
they would signal a change from rural to urban character (in the sense of
Government’ s urban and rural definitions). While they point to signal local landscape
change, as these 155 events are scattered over 11.4 million hectares it seems unlikely
that they would have a material effect on the interpretation of conditionsin any
particular Joint Character Area (JCA). There therefore seemslittle case for removing
them from the data.

Onthisbasis, 17 LUCS events remain as possible candidates for exclusion. Having
examined the sites (many of which are at the urban fringe) there seems to be no
unequivocal basis for deleting the records and in view of their small number they have
been retained.

The second approach to testing the general plausibility of the LUCS datainvolves
comparing the number of dwellings built in the years 1998 to 2003 (recorded on
LUCYS) with the net change in residential units over the period (implied by PAF).
Although in principle this provides an obvious basis for assessing whether LUCS
might under-record new construction, the relationship between new construction and
net change is less straightforward than might be assumed and similar analyses at a
detailed level have not been undertaken previously. Understanding this relationship
proves important in grasping the role of the countryside in accommodating additional
households, and it is discussed from this perspective in Section 3.

For immediate purposes, the aim isto use the relationship between building and net
changein dwellings to investigate the possibility that LUCS might under-record
development at the urban fringe. Net change in dwellings depends not only upon the
upon the number of units built, but also on the number gained through conversion of
existing property (less adjustments for demolitions and losses of units through
amalgamation of properties).When net change in PAF is compared directly with the
number of units built on LUCS, other components of change are conflated into a
residual, termed here G, representing the net gain in dwelling units per hectare not
involving new construction. Possible values of G are discussed in Appendix Three.
On the basis of that discussion it is argued that values of G in excess of one unit per
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2.29

2.30
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2.32

hectare at the urban fringe are intrinsically implausible. Areas where such implausible
relationships are found are mapped in Figure 2.4 and tabulated in Appendix Three.

It is not possible directly to adjust the LUCS records to compensate for possible
under-recording. Some expansion of the contiguous urban area may thus be under-
represented in the grids included in this section. Nevertheless, most new building at
the edge of urban areas will involve the laying out of new streets, and such
development can be found by examining change in the Postcode Address File (PAF).
In Section 3 agridis created (Nstreetgrowth) which attempts to capture the footprint
of property served by new streets. Using the grids discussed in this chapter and that
latter grid in combination, it should be possible to offset any tendency of
underestimation of urban expansion.

Transport infrastructure and development at the urban fringe

Before leaving the evidence of LUCS, it may be useful to examine how these patterns
of land conversion it reveals relate to the detail of urban form and the nature of
transport infrastructure. For this purpose development units may be characterised by
reference to the configuration of transport infrastructure which serves to focus
development pressure in a manner which may support or (in areas of restraint)
challenge public policy. A grid has been generated (Facets _all) which categorizes
hectare tiles in terms of their relation to strategic road junctions, and to existing urban
areas and transport routes.

The construction of the grid depends upon the prior construction of amosaic
partitioning the country into ‘facets defined by main roads (as defined by Meridian
I1) and urban area boundaries (digitised for ODPM by Ordnance Survey for use with
the 2001 Census). In the mosaic illustrated in Figure 2.5, an edge may be either a
stretch of road or the limit of an urban area. Each facet has subsequently been
classified in terms of its size, elongation and the class of its boundaries (all roads;
road and urban etc), and this classification has then been transferred to the hectare
tiles. The approach allows amongst other things the identification of infill
development between urban areas and by-pass roads.

Specification of the characteristics of each facet has been achieved by first
characterising each of its edges and then summarising the characteristics of the facet

itself. Each edgeis represented in arecord of the following form:
ifo(roadurb,Fnode,Tnode,Lfacet,Rfacet,Length,Id1,ld2,Lfacet2,Rfacet2,Urbflag,ld3,Roa
dcode,Linetype).

Thus, a stretch of the A6136 running through arural tract might be represented as:
ifo(roadurb,21444,21468,3257,3258,434.6,24605,183880,[ 1,[ 1,0,183880,[a6136],[a]).

while a section of the A591 running through the town of Windermere is represented
as.
ifo(roadurb,21461,21469,3265,3266,132.6,24606,183865,[windermere],[windermere],0,
183865,[a591],[a]).

Within this representation, the urban edge is found where a particular segment has an

urban facet to one side but not to the other:
i fo(roadurb, 4366, 4369, 406, 409, 787. 3, 4724, 6715, [ ber wi ck- upon-
tweed],[ ],1,0,[0],[0]).
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Figure2.4. Placeto Place Variation in G (For explanation see para 2.26)
G greater than 1 (red) or lessthan -1 (blue), for the rural domain only.
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Figure 2.5: Road and Urban Facets

Wor cester

Great
Malvern

Gloucester

Chédtenham
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Figure 2.6: Categorising Facets on the Basis of its Edges (grid = Facets all)

Cheltenham

Gloucester

Swindon

2.33 On the basis on the information recorded for the line segments, the characteristics of
the facets themselves can be inferred. A polygon to the right of an urban area
boundary falls within that urban area, and so on. In thisway (see Figure 2.6), facets
have been grouped into five categories:

i) facets whose edges are defined solely by roads and which are entirely rural

ii) facets which are rural but abut an urban facet

iii) facets which are classified as urban by OS but which are entirely surrounded
by rural land (for example villages without major roads)

Iv) facets which are urban (as defined by OS) but with abut at least one rural
facet

v) facets whose edges are defined solely by roads and are entirely urban

2.34 It isthose facetsin category (ii) that represent land lying between urban areas and a
major road. From the perspective either of the market or planning system, potential
for development will be increased where land is relatively close to the urban area. A
facet sharing a substantial part of its boundary with an urban area, and also bounded
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in part by asimilar length of major road might be seen by some asaasa‘natural’
extension of the urban area.

2.35 Simple rules can be used to identify category (ii) facets where the chance of such
devel opments seem highest, referred to as ‘ pressured facets . Figure 2.7 highlights
category (ii) facets where:

i) the urban rural boundary accounts for at least twenty percent of the perimeter
of the facet but less than eighty percent

i) the ratio of the urban-rural boundary of the facet to the length of road
defining edges of the facet must be greater than 0.2 and less than 0.8

iii) the area of the facet must be at least one hectare and under sixty hectares
iv) the elongation factor of the facet must be between 1.5 and 3.5

Figure 2.7: Pressured Facets (grid = Facets pres)

a) for England
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2.36

2.37

b) To the south of the West Midlands conurbation

Pressured facets that meet the criteria could be further categorized using the
settlement classification to capture their status in 2001 as shown in Figure 2.8:

1) large urban (urban, site size over 30 hectares, n=123)
i) small urban (urban, site size under 30 hectares, n=569)
iii) fringe (fringe, n=407)

Iv) other (other settlement categories, n=670)

Having established on this basis a grid encapsulating the location of each facet
relative to urban areas and transport infrastructure, it is possible to examine
differential tendenciesto land conversion. Overall, between 1998 and 2003, 1.17% of
the area of pressured facets was converted from greenfield to developed uses. This
represents arate 13.6 times higher than that which prevailed across the country as a
whole. The rate was highest in facets on the very edge of the urban areawhich are less
than 30 hectaresin extent (16.16 times higher than typical of the country as awhole).
Table 2.3 indicates pressured facets of more than five hectares at |east ten percent of
whose area was converted from greenfield to developed use in the period 1998-2003.
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Figure 2.8: Classification of Facets by Settlement Type (grid = Facets presm)

a) Bristol, Gloucester, Cheltenham, Swindon

b) West Midlands conurbation, Stoke-On-Trent, and Derby
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¢) Manchester, Huddersfield Sheffield

d) Leicester, Peterborough, Northampton, Milton Keynes
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Table 2.3: Pressured Facets L arger than Five Hectareswith Over Ten Percent of Area Converted from Greenfield to Developed Use, 1998-2003

Area converted from Facet size | Greenfield development | Adjoining urban area Joint Character Area

greenfield to developed (Pct) | (hectares) (hectares)
67.61 9 6.09 Downham Market The Fens
59.67 6 3.58 Kirton (Boston) The Fens
53.19 18 9.58 Billingshurst Low Weald
41.79 14 5.85 Normanton South Nottinghamshire, Derbyshire and Y orkshire Coalfield
40.00 6 2.40 Whitstable North Kent Plain
36.38 22 8.00 Westbury Avon Vale
32.11 19 6.10 Denver The Fens
30.83 9 2.78 Sutton in Ashfield Sherwood
30.14 18 5.43 Mangotsfield Bristol, Avon Valleys and Ridges
30.00 9 2.70 Whitstable North Kent Plain
27.00 11 2.97 Aylsham Central North Norfolk
25.90 10 2.59 Camborne/ Redruth Cornish Killas
23.85 44 10.50 Weston-Super-Mare Somerset Levels and Moors
23.75 8 1.90 Ashford Wealden Greensand
22,51 36 8.10 Saltash Cornish Killas
20.00 5 1.00 Forest Row High Weald
18.89 26 491 Rotherham Nottinghamshire, Derbyshire and Y orkshire Coalfield
17.58 40 7.03 WEéllingborough Northamptonshire Vales
17.43 50 8.71 Shrewsbury Shropshire, Cheshire and Staffordshire Plain
15.00 14 210 Crawley High Weald
15.00 6 0.90 Derby Needwood and South Derbyshire Claylands
15.00 5 0.75 Harrogate / Knaresborough Pennine Dales Fringe
14.85 43 6.39 Long Benton/ Killingworth South East Northumberland Coastal Plain
14.82 35 5.19 Reading Thames Valley
14.41 31 447 Kingswood Bristol, Avon Valleys and Ridges
14.21 19 2.70 Buckingham Bedfordshire and Cambridgeshire Claylands
14.14 7 0.99 Camelford Bodmin Moor
13.96 12 1.68 Kettering Northamptonshire Vales
13.64 11 1.50 Welwyn Garden City Northern Thames Basin
13.37 50 6.68 Coalville Leicestershire and South Derbyshire Coalfield
13.19 27 3.56 Lowestoft / Corton Suffolk Coast and Heaths
13.06 36 4,70 Waltham Abbey Northern Thames Basin
12.94 21 2.72 Shepton Mallet Mendip Hills
12.66 8 1.01 Great Malvern Severn and Avon Vales
12.22 9 1.10 Sheffield Nottinghamshire, Derbyshire and Y orkshire Coalfield
12.22 9 1.10 Worksop Sherwood
12.00 5 0.60 Rochdale Southern Pennines
11.64 47 5.47 Bromsgrove Arden
11.41 23 2.63 Ellesmere Port Shropshire, Cheshire and Staffordshire Plain
11.39 36 410 Chorley Lancashire Valleys
11.33 15 1.70 Wilmslow Shropshire, Cheshire and Staffordshire Plain
11.15 12 1.34 Bodmin Cornish Killas
11.11 9 1.00 South Normanton / Pinxton Nottinghamshire, Derbyshire and Y orkshire Coalfield
10.88 17 1.85 Macclesfield Shropshire, Cheshire and Staffordshire Plain
10.87 15 1.63 Selston / Underwood / Brimsley | Southern Magnesian Limestone
10.77 26 2.80 Kettering Rockingham Forest
10.55 11 1.16 Camborne/ Redruth Cornish Killas
10.07 19 1.91 Cirencester Cotswolds
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Settlement and Development 1998-2003: Grids from the Postcode Address
File (PAF)

Overview

Using PAF and LUCS together it is possible to appreciate both the extent of new
building and the rather different pattern of net change in dwelling stocks. Between
1998 and 2003, the stock of dwellingsin the rural domain increased by 5.9%,
compared with 2.2%, in the urban domain and 3% across England as awhole.

The impact of this growth is not reducible to ‘urban sprawl’. Three housesin every
five were accommodated within the urban domain, and just one new dwelling in seven
was built at the urban margin (in the ‘fringe’ and ‘ periurban’ zones of the 2001
settlement typology). Even this overstates the impact of new housebuilding on
expansion of the contiguous urban area. Two new indicators of residential growth at
the urban fringe were developed for this project. New indicators based on PAF and
LUCS were a so developed to gauge new non-residential development at the urban
fringe, and charting the growth of new property objects such as ‘retail parks'. This
section tabulates these indicators at JCA level, together with a composite indicator of
urban expansion. The various indicators highlight the extent of new business and
leisure development on the fringe of medium sized towns, usually associated with
policy driven growth.

The broader countryside beyond the urban fringe has not been |eft unaffected, at least
in terms of residential development. In absolute terms, it has accommodated far more
newly built dwel