
A Report produced under Contract

to the Department of the Environment

March 1995

Initial Analysis of Flows

between Non-Countryside

Uses and Rural land with

Recommendations for

Further Work

R G H Bunce, J W Watldns, D C Howard,

C J Ban & M K Gillespie

Institute of Terrestrial Ecology

Merlewood Research Station

Grange-over-Sands

Cumbria LA1163U

April 1994



á



CONTEN'IS




Page

1 INTRODUCTION 1

2 SUMMARYOF THECS1990 RESULTS 2-4

3 DISCUSSIONOF nows 5-6

4 EXAMPLESOF CHANGEBETWEEN1984AND 1990 7

5 RECOMMENDATIONSFORFUTUREWORK 8

6 REFERENCES 9-10

7 FIGURES 11

	

7.1 Figures 1-4. Flows in areas between non-agricultural

and rural land withinGBand the four landscape types

7.2 Figures 5-10. The number of squares affected by

changes between non-agriculturaluse and rural

land in GB and the four landscape types

7.3 Figures 11-15. The numbers of parcels affected by

changes between non-agriculturaluses in GB and the

four landscape types

	

7.4 Figures 16-20. The average parcel size within

each square of the parcels that changed between

non-agricultural uses and rural land in GB

and the four landscape types

7.5 Figures 21-30. Examples of maps of 1 km2 and

indications of principal changes between 1984 and

1990 for the 58 categories of the CS1990Main Report.

The examples are presented in order of

decreasing urban area.



á



1 INTRODUCTION

This report presents an exploration of the data available within the CS1990

database for land cover parcels for non-agricultural land uses. Although the

national movements are quite small (increasing by 4% for urban area and 5% for

woodland) the objective of the analysis was to examine the potential of the database

for breaking down the pathways between the various categories.
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2 SUMMARYOF ME CS1990 RESULTS

The field surveys for CS1990 were targeted at predominantly rural land and

squares which were more than 75% built up were rejected. The stratificationused

was the ITELand Classification,which divides the approximately 250,000 squares in

GB into 32 groups called land classes (Bunce et al. 1990). The classificationwas

produced by multivariate analysis of environmental features; the features can

broadly be grouped into four types: climate, geology, landscape morphology and

human artefacts. For 1990, the urban squares were defined from a 1:250,000scale

dataset which identified just over 5,000 squares in GB. However the squares that

were surveyed still contained up to 75% urban land and were fullymapped.

Previously ITEhad investigated the characteristics of the urban squares and run

minor projects classifying and surveying them. When surveyed, the urban land (ie

land not covered by bare earth or vegetation) was divided into roads, railways,

residential buildings, agricultural buildings, other buildings, hard areas without

buildings and quarries and extractive operations.

Countryside Survey 1990, also included the production of the Land Cover Map,

which involved the interpretation of multi-temporalsatellite imagery covering all GB

except the Isle of Man and classifyingthe land cover into 25 categories (Fuller et S.

1993). Two of the categories described were continuous urban and

suburban/rural development.

The definitionsof urban and rural are essential to the description of the interface

between the two types of land cover. In order to ease the comparison of the

different estimates produced using different techniques and also to facilitate the

comparison with other surveys a dictionary of land cover definitions has been

produced which defines all types of land cover (Wyattet al. 1993).

Although the core of each land cover type is readily identified, the point at which a

landscape flips ffom being a rural landscape with a few buildings to being an urban

landscape with a few small green areas is arbitrary, lying on a continuum. In terms

of the environment, the important question is the relationship between the density of

human artefacts and the type and quality of habitats immediately adjacent.
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Predictions for GB from the field survey include a prediction for the rural land in the

urban squares (ie the > 25% of non-surveyed squares). All squares in GB are

classified, so it is possible to make a prediction for that portion of the square.

However a number of assumptions are being made when this is done, the most

important of which is that the land immediately neighbouring urban land is no

different from that which is further afield. On average over 90% of each non

surveyed square is urban land, so the additional figures are relatively small for the

whole of GB, but the assumption still warrants investigation.

The method of processing the surveyed squares is to digitise the thematic maps

and label parcels with their codes. A combined coverage is then produced by

adding the themes. The parcels contained in this map are then classified into the

58 summary land cover types. It is a relatively simple process to buffer the urban

parcels and identify the land cover in parcels at a series of distances from the

source.

Buffering parcels will give an indication of the relationship between urban land and

rural land in CS1990 'rural squares' , but assumes that there is no relationship

between the proportion of a square that is urban and the rural land cover. In order

to investigate that problem, ideally a sample of urban squares would be surveyed

using the standard CS1990 techniques. Without that it is still possible to compare

the relationship within the surveyed squares between the proportion that is urban

and the other land cover types.

Between 1984 and 1990, most of the new built up land replaced agricultural

managed grassland, with a considerable area replacing tilled land, woodlands,

rough grazing and unmanaged grassland. The predicted increase in built land is

between 4% and 5%, this is similar to some estimates (eg Brown 1992 and Eurostat

1992) but lower than that produced by others (Sinclair 1992). The figure for

woodland, the other principal non-agricultural change is 50%.



Apart from the land cover types being replaced by built land, it is also possible to

identify neighbouring landscape elements associated with urbanisation. A project

over a decade ago (Woods 1983) identified that new built land was more likely to

appear in squares already containing built land. The relationship seems to be

holding true between 1984 and 1990.
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3 MSCUSSION OF FLOWS

The UN/ECEproject carried out for DoE by Dr R Haines-Youngat Nottingham

University has demonstrated the importance of examining the flowsbetween land

cover categories. In the present study the flowsbetween 18 non-agricultural land

uses varying from woodland to roads were examined. The base data for all the

analysis were the ARC-INFOparcels labelled for the appropriate categories of the

field survey land cover records which were interrogated through the ORACLE

database management system.

The areas of change (Figures 1-4)have been produced by summing the areas

changing withineach square, calculating a mean for each land class and producing

a national estimate by weighting each mean by land class area.

The main direction of change within GBis to non-agricultural uses, principally

conifer woodland, broadleaved woodland and residential. Generally only small

areas are involved in all types of change. In arable landscapes, surprisingly conifer

woodland shows the largest gain followedby residential. Further examination

showed that this was due to afforestationaround the margins of the arable land

classes 25 and 26 in south-west Scotland, where it is adjacent to the upland classes.

In the pastural landscapes the expansion of the residential category was most

important followedby broadleaved woodlands. In marginal and upland classes

afforestationwas by far the biggest shift.

The number of squares affected (Figures 5-10) has been produced by summing the

number of squares with any change in them and dividing this by the number of

squares sampled in each land class. These means were then weighted by using

the land class area to produce finalestimates.

Large numbers of squares were affected by change with most changes in

broadleaved woodland, grassland and semi-natural categories. Many changes also

involved agricultural buildings, roads and residential categories. In arable and

pastural landscapes four squares with conifers confused the overall picture,
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otherwise the pattern was comparable to the national situation. This reflects the

content between the true lowlands and the other landscape types. In the marginal

uplands agricultural buildings had expanded to a considerable extent, with some

broadleaved losses. Only conifer transfers were present in the uplands.

The number of parcels (Figures 11-15) was produced by totalling the number of

parcels changing in each square and dividing by squares sampled in each land

class. Again the land class means were weighted by land class area to produce

the final estimates.

The number of parcels changing is also high - to some degree compounded by the

expansion of afforestation over fragmented moorland parcels The patterns are

comparable to those of the squares but differ in detail eg in the loss of shrub.

Again, there were major differences between the landscape types, reflecting their

underlying ecology.

The average parcel size (Figures 16-20) was calculated within each square. These

means were then summed and divided by the number of squares sampled in each

land class. The final estimates were then produced using the land areas as weights.

The average parcel size shows different patterns but these could be misleading

owing the fragmentation of moorland parcels. Further analysis of these data are

therefore required.



4 MCA1VIPIESOF CHANGE BETWEEN

1984 AND 1990

Ten examples (Figures 21-30) were chosen to represent the different types of

patterns of change and the potential for further analysis, especially of adjacency of

development of existing non-agricultural uses. As has been shown in the previous

section the national extent of change is small in total but involve many individual

transfers.

Virtuallyall the expansion of urban development is either adjacent to, or infilling

between existing urban areas. In addition, agricultural buildings have often

extended and may be on open agricultural land. Similarlyforestry has expanded

from existing plantations although some 'other examples where forestry has been

planted on land where none existed previously.

The visual patterns in the squares are interesting and there is therefore

considerable potential for the application of ARC-INFOGIS to define and compare

these subjective observations.
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5 RECOMMENDATIONS FOR FUTURE WORK

The analysis of flows showed some interesting features of the data and that the

number of parcels concerned justifyfurther breakdowns for examples between the

urban categories and the types of rural land cover. This was partly expressed in

the matrix of change presented in the CS1990 MainReport but further breakdowns

could be included, especially if the relationships between the average species

composition and the land cover parcels was incorporated.

The presentation of the sample maps demonstrated that there is considerable

potential for the application of GISto examine the patterns of more rural land use

expansion, especially of urban and woodland categories.

The database could also be used to build up transfer coefficients for input into

Markov models which could then be used to predict future developments. The

different types of urban development as described by Woods (1983) could also be

incorporated.

A further excursion of this type of analysis could be to examine the 508 samples

1 km squares in the database through the progressive series of Ordnance Survey

maps, going back to the 1840s. Progressive urban development and other non-

agricultural uses could be followedover that time. The initiationof planning

controls could be examined to see whether they have been successful in limiting

development to existing centres.
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Figures 1-5 Flows in areas within GB:arable, pastural, marginal and upland

landscapes.
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Figures 6-10 The number of squares affected by changes between non-

agricultural uses and rural land in GB and the four landscape types.
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Figures 11-15 The numbers of parcels affected by changes between non-

agricultural uses and rural land in GB and the four landscape types.
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Figures 16-20 The average parcel size within each square of the parcels that

changed between non-agricultural uses and rural land in GB and the four landscape

types.
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Figures 21-30 Examples of 1 km squares demonstrating different types of

change

' 16



C
C

:0


0•••



• Residentialbuildings • Wellmanagedgrass

III Weedyswardswith>25%rye-grass	 Recreational(mown)grass

II Broadleavedwoodland III Shrub

Otherbuildings • Road

III Wheat Eiti Purerye-grass

Mixedwoodland E Barley

III Wasteandderelictland Noncroppedarable
Comment:-

- Changein useof otherbuildingsto residential
Areaofwasteandderelictlandandresidential
changedto otherbuildings

Areaof shrubchangedto residential
- Areaofrecreationalgrasschangedto residential



"cr

C
O

01'

.

"IF

•

•

.

•'•

••
•

,
<

-
•

•
s,

ttA
.

,
,

•

ts,
,



El

Purerye-grass

in Wheat

Wellmanagedgrass

Barley

Recentlysowngrass

Otherbuildings

Residentialbuildings

Road

Broadleavedwoodland

Unmanagedgrasslandandtallherb

Non-croppedarable
(ploughedandfallow)

Not-agriculturally-improvedgrass

Oats

Weedyswardswith)25%rye-grass

Oil-seedrape

Comments:-
- Minorchangesin buildings
- Additionofresidentialbuildingsat expenseofwell
managedgrass

- Unmanagedgrassto managedgrass



1 9 8 4

1 9 9 0



 
•



NI Broadleavedwoodland

Runningwater

Fl Purerye-grass

Recentlysowngrass

Weedyswardwith>25%rye-grass

Recreational(mown)grass

Road

Wheat

Mixedwoodland

Wellmanagedgrass

Residentialbuildings

Agriculturalbuildings

Barley

Unmanagedgrassland
andtallherb

Comments:-
- Increasein agriculturalandresidentialbuildingsaround
existingresidentialareas

- Lossof wellmanagedgrassto recreationalgrass



á



Mixedwoodland

Sugarbeet

Road

Non-croppedarable
(ploughedandfallow)

Unmanagedgrassland
andtallherb

Maize

Shrub

Broadleavedwoodland

Coniferwoodland

Otherbuildings

Residentialbuildings

Agriculturalbuildings

Wheat

Otherfieldcrops

Barley

Mixedandothercereals

Comments:-

- Residentialandagriculturalbuildingsreplacingwoodland
andcropland

- Unmanagedgrassaroundagriculturalbuildingat expense

of fieldcrops



g
ets

co0-•

.-1



 
•

•




Otherfieldcrops

Barley

Road

Agriculturalbuildings

Wheat

Purerye-grass

Recentlysowngrass

Residentialbuildings

Broadleavedwoodland

Unmanagedgrasslandandtallherb

Maize

Mixedwoodland

Recreational(mowngrass)

Coniferwoodland

Otherbuildings

Shrub

Wellmanagedgrass

Legumes(notpeasor fieldbeans)

Comments:-
- Increasein numberofagriculturalbuildings
- Newroadaroundnewagriculturalbuildings



"ccr


C
O

v-0

•
:-z•.

V
a0








m

Wellmanagedgrass

Road

Purerye-grass

Agriculturalbuildings

Shrub

Oil-seedrape

Ili Broadleavedwoodland

Potatoes

1111Barley

It Wheat

Recentlysowngrass

Residentialbuildings

•
•

Kale

Turnips
swedes

Comments:-
- Decreasein roads

- Twoadditionalagriculturalbuildings
smallincrementalchange



1 9 8 4

1 9 9 0



Coniferwoodland

Broadleavedwoodland

Road

a' Unmanagedgrasslandand
tallherb


Runningwater

	 Purplemoorgrassdominated
moorland

	 Open•canopyheath

Comments:-

- Increasein plantedconiferat expenseofpurplemoor
grassandopencanopyheath

- Infillingofclearingin forest



Parcel Size in Hectares

Recreational Grass


Conifer Wood


Mixed Wood


Broadleaved Wood


Shrub


Felled Wood


Still Water


Running Water


Soft Coast


Hard Coast


Railway


Roads


gricultural Buildings


esidenfial Buildings


Other Buildings


Waste Land


Hard Areas I


Quarries

Wig

.10A00

pun

Average

Parcel

Size

Changing

in
Upland

Landscapes

0
0 0
sv (1)

ea

c
173

•

0
—•

0

cu.

5

0
0
3

w.
5

0
r- Co
g a'

—


c
I:D

•

0

121


6-
gi

0
0

3


gr
to)



ing WaterRun

u!es

ssels

•

ss01

SS2.19

Number of Parcels

Recreatipnal Grass rp

Conifer Wood

-k

Mixed Wood in

Broadl ved Wood

Shrub i511.1.11

Felled Wood

Still Water

Soft Coast

ard Coast

Railway

Roads iimmaigira

Agriculturi I Buodingr

Resident' I Buildings PI

illiaOther Buildings 0

Vi(aste Land

Hard Areas
si
..i

Quarries I=I

adAi

ianoo

purl

Number

of
Parcels

Changing

in
Marginal

Landscapes



Number of Parcels

achil

ianoo

pun

Mi

Recreatiorial Grass

Coni er Wood

Mixed Wood pi

Broadleav6d Wood

Shrub

Felled Wood II

S ill Water)3

_

Runni g Water 1

loft Coast i

I-Ird Coast

Railway

Roads

A ricultural 13uildin s

ram

esidenbal uildingsp

Other uildings till

Waste Land t

Hard Areas

1

Quarries

§ §

Number

of
Parcels

Changing

in
Great

Britain

t.nee

sseJe

ssoi

ssete.

0

-0

w
41



adAt

JOA00

pun

Number of Parcels

0 8 8 8 8 8

RecreatiCnal Grass

Cohifer Wood .

Mixed Wood

•

Broadlegved Wo

Shrub

Felled Wood

pin Water

Run ing Water

oft Coast

ard Coast

_

Railway ID

Rop

"OM1Agricultu I Buildin

I
Residential Buildings

Othe Buildingsr

ILI
Waste Land

Hard Areas

1

-

Quarries

qee

sseJO

ss0-1

SSE.19

fl

sadeaspun

emelt(

Li!

th.q6ueq3

SIO3JEd

jo

iaquinN



adeg

nnoo

pun

Number of Parcels

0 g §

jillRecreational Grass 1

r

Conifer Woodf

M xed Wood it

Broadle ved Woo

Shru

_i

F Iled Wood P
MI_

till Water4
Running Water

I El

Soft Coast 3

C

Ffard Coast

Railway

Roe

Agricultur Buildin s

.._.:

Residenti Buildin

Othe Buildings

este Land

Hard Areas

Quarries a

u!ee

ssae

•
0 r OD

ssol

sswo

•
0

2

En

Number

of
Parcels

Changing

in
Pastural

Landscapes



adA

j.
Janoo

puei

Number of Parcels

8

RecreatianalGrass


ConiferWood


Mxed Wood


Broadle vedWood


Shrub


F liedWood


till Water


Run ing Water


oft Coast


ard Coast


Railway


Roads


Agricultur I Buildings


Residenti Buildings


Othe Buildings


aste Land


ard Areas


Quarries

•

r
a m

r

•

n 3,

5'
5u!e9

sseJO

•

ssal

ssaio

•
0

r-




0
cn

Number

of
Parcels

Changing

in
Upland

Landscapes



adAy

43A03

puei

Parcel Size in Hectares

in

- --

Recreational Grass

Conifer Wood

Mixed Wood

Broadleaved W

hru

FelleWood

Still Water1

Running Water 111
d

i

Soft Coast I=

=CI

Hard Coast 1:1

EiiimmliniRailway 111

Agricultural Buildin s

_
- —- - '

esidential Buildin s

Other Buildings

Hard Areas

Quarries
Egila

Average

Parcel

Size

Changing

in
Pastural

Landscapes

sscri

ssais

ulee

ssaio

•



adAj

.13A00

pun

Parcel Size in Hectares

Recreational Grass

Conifer Wood

Mixed Wood di
Broadleaved W

Shrub ,

7
Felled Wood lowi

Still Water IE

Running Water

Soft Coast


Hard Coast


Railway


Roads

igricultural Buildin s

Residential Buildin s

"iiialiMMOther Buildin s

Waste Land

Hard Areas

Quarries
0

UIED

ssaio

•

$501

sseio

Average

Parcel

Size

Changing

in
Marginal

Landscapes



Percentage of Squares Affected

6

RecrealanaiGrass


C niferWood


ixedWood


Broadl avedWood

Shrub

elledWood H

StillWater

ningWater

Soft Coast

HardCoast

Railway

Roads

al Buildings

al Buildings

r Buildings

aste Land

HardAreas

adAy

aano3

pun

Ru

Agricultu


Residen

Oth

Squares

Affected

by
Change

in
Upland

Landscapes

Quarriesel

0 0

m


5- 3,

uleo

sselo

D 0
fl r CO

sscri

sseis

•



oes

sse..10

ss01

SSE10

111

0
cn

Percentage of Squares Affected

5

Recreational Grass Injimal

t=1
Conifer Wood

Mixed Wood fruiril

Broadl‘ayed W

Shrub

elled Wood


Still Water


Running Water


Soft Coast


Hard Coast


Railway

Agricultural Buildin s
I. 


Resident al Benvai r
Ot1er Buildings Smilla

MT!

Waste Land

Hard Areas

Quarries 1=I

1441

Squares

Affected

by

Change

in
Marginal

Landscapes

ada

18A00

puei



Percentage of Squares Affected

1RecreaionalGrass

C niferWool,

t

NixedWoodr

_

Broadl aved

adAy

Janoo

puei

Squares

Affected

by

Change

in
Pastural

Landscapes

Sled Wood MI

Still Water

Ru ningWater PI

Soft Coast


HardCoast


Railway

A ricultu al Buildin

ResidentialBuil

Oth r Buildin s

aste

i

'HardAreas Pm
a
1

cciQuarries

a •o o • a
giT

	

5' = --ig(7)5 a'.

	

0 67CO o
- 0

E

	

± 0 Z r-0

	

ril w w 0

	

g. 5' E 0

	

w a






adAi

Jo/too

purl

Percentage of Squares Affected

0

Recreational Grass_Or
rag

TREI
C nifer Wood

r-

tilixed Wood Eri

Broa

Shr

Sled Wood

Still Wat

Ru ing Water

Soft Coast

Hard Coast li

Railway

Agricultu I Bu'

Resident I Buil •

1 eis

Oth r Buildingr

Waste Lan

Hard Areas

lir

Quarries

upo

ssaie

•

ssol

sswe

Squares

Affected

by
Change

in
Arable

Landscapes



Percentage of Squares Affected

0 8 8

RecreationalGrass

CgniferWood -05:71
1

I:=:n

ri8
MixedWood

Broadleaved

-r

1 Shr

F IledWood

1111

StillWater

rzi

Ru ningWater

Soft Coast b
!


!

ard Coast II

I


Railway i
I

. .... .

Agricultur I Buildin

Residenti I Buildin

-

Other BuildingsPzi

-

JVasteLantlir

HardAreas
M

Quarries,

qes

sseJe

ssoi

sseJ

adAi.

ianoo

pun

Squares

Affected

by

Change

in
Great

Britain



Area in ha

adAi

Janoo

Duel

Recreat nal Grass

lel

C ifer Wood

ixed Woo4I

d im
Broadle ved Wood

Shrub

F Iled Wood

_

Still Water

Ru ing Water

11-

Soft Coast _[1

ard Coast

0
Railway4

Roads Flii

Agricultu I Buildings

Residenti I Buildings

i_

4iOth r Building

?

aste Land

tard Areas

Quarries

Area

Changes

in
Pastural

Landscapes

0 Cn

a co
5 3

U!BD

sseJe

ssoi

sseJ5

•
0
3



Area in ha

adAy

Aanop

pun

Recrea onal Grass

C nifer Wood

ixedWood

Broad! ved Wood

Shrub

lledWood

Still Water

Ru ning Water

Soft Coast

ard Coast

Railway

Roads

Agricultu I Buildings

Resident I Buildings

Oth r Buildings

aste Land

ard Areas

Quarries

Area

Changes

in
Upland

Landscapes

DO • tsi
r- 0 0

a 8 0-0 o -o
(I) I CO DI
0 Zo,

orE g;ups

sseJo



Area In ha

adA

j
.10A03

pun

o o

Recre tional Grass

onifer Wood ,

.I

meil
MixedWood

_

Broad avedWood

:

Shrub If

elledWood

Still Water

R nningWater

Soft Coast

Hard Coast

Railway

Roads

Agricult ral Buildingsis

Reside ial Buildings r
I-

Ot er Buildings Pall

Waste Landi

_

HardAreas

Quarries 1=I

A A 6

Area

Changes

in
Marginal

Landscapes

oleo

sswo

•

ssoi

ssaio

•



Area in ha

adAi

moo

puel

Recre ttonalGrass

oniferWood

MixedWood

El

rillillBroadeavedWood

Shrub ILI

-
I

FelledWood 1

StillWater


R nningWater


Soft Coast


HardCoast

Railway 0

lRoadsc

Agricult ral Buildings

	

rReside ial Buildings 	

5 3Ot er Building

	

Waste Land 	

-f
HardAreas

Quarries

Area

Changes

in
Arable

Landscapes

03 ssoi

sseio

Upe

SSBJO



Area in ha

adAi

Janoo

puel

Recrea onalGrass

C nifer Wood

ixedWood

Broad! vedWoo

Shrub

lied Weill=

,

Still Water 6

4
Ru ningWater

Soft Coast 1:1
a_

ard Coast tl

I

Railway 11

sSRI

Roads

Agricultu I Buildin 


_
. .... .

Residenti I Buildings

Oth r Building

aste Laatit=

ard Areas

Quarries =Z1

Area

Changes

in
Great

Britain

u!e9

sselo

•


