A LAND CHARACTERISTIC DATA BANK FOR GREAT BRITAIN

D F Ball, G L Radford and W M Williams

This Bangor Occasional Paper describes a land and land use data set at
the 10 x 10 km grid square scale, that forms the basis of ITE Project 534,

'National Land Characteristic¢s and Classification’,

Institute of Terrestrial Ecology Telephone 0248-4001
Bangor Research Station

Penrhos Road

Bangor

Gwynedd

LL57 21LQ







ABSTRACT

Land and land use attributes have been quantitatively recorded from
existing map and statistic sources for the 2868 10 x 10 km grid squares
(cells) of the Ordnance Survey National Grid which contain land in

Great Britain. 126 attributes are grouped in categories of

physiography; climate; geology; soils; topography; land use;

agricultural land classificetion; and conservation status. They provide
the initial major component of a computer-stored land data set appropriate
to national and regional scales of ecological asgessment and resource

evaluation.

Standard statistics outputs supply complete or partial data for
individual cells, or total and average values of required attributes
for any group of cells. Map outputs display,list, and summarise data
for cells which meet specifications of individual or combined

attributes, for Great Britain as a whole, or for required regions.

Recording of the initial data, their computer input and editing, and
the availability of analysis and retrieval programmes, have completed
the first phase of this data bank.. Intended developments that are
outlined include land classifications based on the data, correlations
of land characteristics or classes with biological distributions
already available at this scale, and extension and upgrading of the

initial data set,

Information from the data set can be supplied at agreed charges.
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INTRODUCTION

The Institute of Terrestrial Ecology (ITE) "studies the factors
determining the structure, composition and processes of land and
freshwater systéms ... (and) is developing a sounder scientific
basis for predicting and modelling environmental trends arising
from natural or man-made cﬂange. The results of this research

are available to those responsible for the protectionf nanagement
and wise use of our natural resources” (ITE 1981). With these
aims, and a natural emphasis on fhe resources of Britain, the
availability of a data set covering the major land characteristics
of the country is a desirable tool for the basic and commissioned
research of ITE, The importance to environmental research and
resource evaluation of having accessible computer-based information
stores of frequently needed data as expandable facilities with
which research workers can interact is becoming widely recognised,

a8 emphasised recently, for example, by Giles (1981).

In Britain, land data are available from a large number of primary
map and statistic sources. In the absence of co-ordinated data
sets, although many research and resource evaluation studies demand,
or would benefit from, extensive searches and interpretation of

the primary sources, the labour required is at best tedious and
repetitive, and at worst involves impractical effort to obtain

full coverage. As a result, such studies may rely only on

partial personal knowledge of the land characteristics of Great
Britain or of a region of interest, rather than on the possibility

of a comprehensive rapid assessment of land factors that could




affect the study or its interpretation. The land characteristic

data bank described here provides an edited, integrated, setondary
source of land data that is #vailable for comparative assesBment
and analysis of a range of 15nd factors at national and regional
scales, Because of its scale, format and content, it camno

L
provide answers to all conceivable questions, but it is app*bpriate

for many purposes. ' i

In principle it would be preferable for such a data bank to be
of the highest possible accuracy (relative to the quality o* the

t
source data) and have the most versatile possible analysis +nd
output options, Such require;;ments cell for measurement of +he
location of particular features or the boundaries of define? aresas
by digitised co~ordinates, féllowed by storage of the digit#sed
information in a way that allows exact retrieval of point nﬁd area
‘llocations and thus the plottﬂng on maps of sites at which different
land characteristics coincidé. Large digitised data sets like

that which could be built on the present foundation of the

'Ecobase’ project of the Thematic Information Services Section
(formeriy the Experimental Cartography Unit¢ (ECU)) of NERC iould
ultimately provide both precﬂsion and versatility, but at high
costs in money and time. For some categories of land inio ‘ tion,
such methods would inevitably be belng applied to data whicé as
yet are not of sufficient quality, or sufficiently accurateﬁy
localised on appropriate scale maps, to justify the calibré of

the data extraction and retrieval methods.

Our philosophy is that a wide-ranging data set put together

'
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reasonably quickly and relatively inexpensively, without needing

the most advanced methods and facilities, is of sufficient

medium term advantage to justify the effort spent in prepgring
it. Practical decisions that arose from this view were that data
would be recorded by purely manual methods and that the recording
units would be individual grid cells, giving what are called
‘raster' data. An alternative would have been to digitise line
segments off map sources and store these, in 'vector' format, as
a series of eoordinates and feature codes. The respective merits
of vector and raster data bases have been reviewed recently by
Schneider and Amanuilah (1979) and by Lynch (1981), In outline,
the raster approach, recording data for cells, allows simpler
recording methods and data base structure and requires fewer
facilities for data retrieval than does a vector data base. On
the other hand, data in such a cell system are generslised to the
cell area rather thamn being specifically locatable, and the
initial choice of cell size prevents examination of the same data

at alternative larger scales,

The cell size used for this land characteristic data set is that
provided by the 10 x 10 km grid squares of the Ordnance Survey
National Grid. This scale is appropriate for regional and
national data, and has been used, among others, by the Biological
Records Centre of ITE (formerly of the Nature Conservancy) in
recording British distributions of plant and animal species.

Land is present in 2858 10 x 10 kﬁ squares in Great Britain,
defined here as England, Scotland and Wales, including the Isle

of Man, but excluding other parts of the United Kingdom (Northern



. Ireland and the Channel Islands). The index numbers for the

in the data set, with their Ordnance Survey grid references,

given in Appendix 1,

2. DATA INPUT

2.1 Attributes in the data sdt

Quantitative recording of 126.1and characteristics (attributqs*)

“has been carried out for the great majority of the 2858 10 x

?cells containing land in England, Scotland and Wales.

squares

are

10 km

'The attributes are grouped in tategories: physiography (taken to

cover natural landform characteristics); climate; geology; soils;

| topography (taken ito cover landscape features directly due

O

man, in contrast to natural landform physiographic characteristics);

istatus.

lland use; agricultural land classification; and conservation

These categories are summarised in Table 1 (from Ball, Radford and

Willjams 1983, with the addition of the Conservation Status
Ecategory). Appendix 2 gives a detailed list of the included

attributes, with thelr sources, and some problems arising in

'defining and measuring them. The majority were determined from

maps, either from the only possible source, or, where alternatives

iwere available, the most convenient scale that balanced data

'quality against recording effort. Population figures, and most land

use data, come from national statistics, supplied directly or re-

* attribute is used here in its wider sense, to include discrete
presence/absence records ('attributes' sénsu stricto) and conti
variables.

nuocus




calculated for the 10 x 10 km grid cells,

The arrangement of categories of land characteristics in Table 1
follows a sequence from natural environment factors (physiography,
climate, and geology) through so0ils, which are largely the result
of the interaction of the first three factors with time, vegetation
and land use, to aspects directly concerned with man's modification
of the naturél landscape and his use of the land as a resource
(topography, land use, agricultural land class and conservation
status), This is purely a matter of presentation as, for data
analysis and retrieval, individual attributes are accesslble in

any required order or combination.

2.2 Recording methods

When recording attributes from maps, the appropriate measurements
are initially tabulated on pro~forma sheets. It 1s convenient

for 2 operators to work together, one working off the map, assisted
by the use of an angle-arm illuminated desk magnifier, and the
other entering data on the forms. The measurements, either
directly as recorded, or after any necessary transformation, are
transferred from the tables to the computer via paper tape. Two
methods have been most often used for measurements of map-derived
characteristics: a point count procedure for area estimation; sand

a relative frequency score for linear features.

In the point count area measurements,a transparent overlay marked

with 10 x 10 km cell boundary lines at the scale of the map being




TABLE 1

ATTRIBUTE CATEGORIES RECORDED FOR EACH 10 X 10 KM CELL

Physiography: Extent* of sea
! Extent of altitqde classes
Altitude range
Relative relief
River frequency*
Extent of freshwater
Length of coastline

Climate:! Extent of annual rainfall classes
Short-term seasonal rainfall (from 3-year aver:ges)

Short-term seasonal air temperature (from 3-year averages)
Short~term seasonal sunshine (from 3-year averdges)
Short-term seasonal windspeed (from 3-year averages)

Geology: Extent of stratigraphic units
Extent of bedrock lithology categories
Extent of surface geology categories !

Soils: Extent dominated by 8 major soil group categories

Topography: Settlement frequency
Road frequency
Railway Irequency
Total population

Land Uset Extent of farmland : |
' Extent of forest and woodland
Extent of urban land
Extent of individual crops
Numbers of different farm livestock
Farm labour input !

Agriculthral Land
Classification: : Extent in Agricultural Land Classification categories

Conservation Status: Presence and extent of individual National Parks
Presence and extent of individual Areas of
Outstanding Natural Beauty.
Presence of Heri'tage Coast (England and Wales)
Presence of Scenic Area (Scotland)

* 'Extent' is used to indicate that the'category is held as an area measurement
(% of cell)
'Frequency' indicates that data are held as a relative score, not an absolute

measure.




used carries a systematic spot grid, of 10, 20, 25 or 100 points

accofding to the map scale, using a 100 point grid for the moat
frequent map scales of 1:250 000 or 1:50 000, A count of the
number of points which fall in the area of each attribute in a cell
consequently gives a measure of the extent of that attribute in
either 10, 5, 4 or 1% units. The principle of point counts for
area measurement has been explored and accepted for many years
(e.g. Chayes 1956; Frolov and Maling 1969)., In the present
project, a smﬁll test, comparing forest areas assessed by

point count at the 1% level against digitised areas determined
with a Reichert-Jung MOP-2 (MOP) digitising tablet for 28 sample
cells, gave a correlation coefficient of 0.98. The point count
method of area assessment was approximately twice as fast as

using MOP on the sample squares, while the divergence between
replicate measures by the same or different operators was at least

as great with MOP as with point counts.

The frequency of linear features (rivers, roads, railways) has

been assessed by a relative measure. This again employs a
transparent overlay of the appropriate 10 x 10 km cell size, but
sub-divided into 25 squares. Counts are made of how many of these
sub-squares contain any occurrence of the particular linear feature.
Thus, major road frequency, for example, is assessed on a scale of
0-25 by recording how many of the 25 sub-squares of each cell
overlay include a mapped major road or roads. The correlation

of these scores with measured lengths of the appropriate

attribute has been tested using digitised length measurements

of roads and rivers kindly made available by the Thematic Information



?ervices Section of NERC (formerly the Experimental Cartography

Unit) for a sample of 70 10 x 10 km cells. Considering riverd and

roads together, the regression of length in km (L) against frequency

gcore (F) wasa L = 3.11F - 5.3, hith a correlation coefficient
of 0.90 and a standard error of 0.125. Considering roads and
rivers separately, the regressions differ, probably because o:
ihe different nature of fiver ahd road courses on the source‘Japa

and perhaps also in their perception by a recorder. Higher

frequency scores assess mapped lengths less accurately, because

a sub-square is only counted once, whatever the length of feature

in it. For frequency scores of 15-25 the correlation coefficipnt

for rivers and roads in the 70 sample squares was 0,73, whereah for

gcores of 14 or less it was 0.95. However, the pattern of rivers
and roads on the 0S 1:250 000 scale maps is, for unavoidable

. cartographic reasons, usually only a selection of what is actuhlly

present, with their courses gmoothed. In view of this, even ap
|

accurate measure from the source map does not directly relate #o
what actually may be present on the ground. Because the trequany
;core method effectively distinguishes ranges, such as 'low',
'modera£e, 'high', or 'very high' road or river frequency, and

because such ranges, rather than absolute length measures, are

most appropriate to assessments of these attributes at this scale

of study, the frequency scores have been retained. !

With different attribute categories inevitably recorded off
different scale source maps, the total extent of 'land’', as
&easured in coastal squares, differed from one category to
another for a single cell. Thig is in part because in point

count area measurement, at one scale 5% units were used, and at




another scale, 1% units, Additionally, no matter how accurately

attribute areas on these different source maps had been measured,
there would remain differences in the extent of 'land’' determined
off different maps as a result of the progressive stylisation of

the true coastline at smaller scales and the deviation of grid

lines on some source maps from their true position,

Two choices were available. The first would record in the data set
the apparent fotal area of land in coastal squares as it was

actually measured in each data category. This would leave statistical
outputs differing in the extents recorded for 'land'lof an

individual cell so far as physiographic categories and other
categories such as geology, rainfell eor agricultural land classes
were concerned. The alternative was to adjust the area sums of
different measured categories to conform to some standard value

for the extent of land present in a coastal square., In this data
set the most appropriate standard now available is the land area
assessed from 1:250 000 Ordnance Survey maps by 1% peint-counts

of altitude classes in the physilography data group. Although
adjustment, in coastal squares, of the measured areas of other

data categories to conform to this standard land area can imply

more accurate measurements than were usually made, the overall
advantage of reducing discrepancies in statistical outputs

has been considered to outweigh this consideration. Consequently
mapfderived area values for different attribute categories in coastal

squares have mainly been adjusted to conform to the standard set for

the land area of each square by the physiography data group.




g Exceptions to such adjustmenté affect the so0il data and there are

. measure, equal to 1 km

its actual land area.

1(

The methods adopted depended on how far the attribute category area

deviated from the standard. For deviations >10%, an initial| check

. was made of the source maps tb eliminate any gross measurement or

' data transfer errors. Remaining differences of >5% were dealt with

by proportional adjustment of individual attributes in the category.
Differences of <5% were treated by addition to, or sublfaction from,

the most frequent attribute in the category being adjusted.

' wider considerations which prevent reasonable adjustments for the

land use data. These are considered in the appropriate sections of

Appendix 2.

i Turning to another issue, all measures in the data set, including

' area determinations, relate to the 10 x 10 km cells as units, 1In

area measurements, the land area of an inland cell (including

freshwater bodies as part of the land area) is 100 kmz, so a 1%

2, is both 1% of the square and 1% of the

land in the square. This is not the case for coastal cells,| If

such a cell consist-s of 10% land and 90% sea, then a 10% value
‘i

for a particular area attribute refers to 10% of the cell, o*

10 km?, but this would be 100% of the actual land in the cell.

iIn data retrieval through map?outputs, options provide eitheﬁ for ;

" treating coastal squares in the same way as inland squares, 4y

treating their data as values for the entire square, or by ‘

treating analysis and output of data from the square relative to

A further consideration arising from the recording procedure, in
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relation tc data retrieval, is that because data have been recorded
‘for cells, and because the 10 x 10 km cell boundaries do not
coincide with those of administrative or natural geographic regionms,
statistic and map retrievals for such regions have to be for those
cells which most closely conform to the actual regional
administrative or other boundaries. Data outputs, as statistics
or maps for say, Scotland, Devon, or the Peak District National Park,
are for those 10 x 10 km grid squares which most closely parallel
the true exteﬁt of such areas, usually by allocating a cell t¢ an
area if its mid-point falls within the area. At the scale of the
study involved, such differences between approximate and actual
areas are considered to be generally acceptable, when more than a

few cells are involved,

A final point in considering general aspects of map data recording
is that a zero value means just that., When no data are available
for an attribute, this is identified in the computer store by
allocating a value of -127. Retrieval programs omit such squares

in statistic outputs and identify them on map outputs,

The recording methods applied to individual categories of attributes,

and notes on particular points, are included in the attribute lists

given in Appendix 2.



DATA RETRIEVAL

iAll data processing has been cgrried out at ITE Bangor using i

12

Digital Equipment PDP 11/34 mini-computer under the RSX-11M operating
|

Fystem. Visual display units and & line printer provide standard

output from the data base, but the more sophisticated facilities

available via a fast link with mainframe computers may be made

of as necessary.

use

The data are held in a single file which is accessed by a number of

retrieval programs, giving a range of output products. The mdin

program, designed to provide access for analytical purposes, qnables

limi ted parts of the data. There is a choice of types of out

the user to address search specifications to all or geographijally

to identify and characterise the 10 x 10 km squares which meet]
| :

ut,

these specifications, in the form of statistics and maps. Ancillary

programs provide listings of the data in various forms, normally on

the basis of simple, non-analytical criteria such as the grid square

index numbers, while others give statistical summaries of Belécted

attributes usually for predefinéd geographical or administratijve areas,

These different products of data retrieval are described and

illustrated below in sufficient detail for the reader to appreciate

the present capabilities of the data base, but this section 1s

intended to fill the role of an:operations handbook.

3.1 Analytical enquiry

not

The principle of this method of accessing the data is that a search

gpecification is matched against the corresponding data values

for

each grid cell 'relevant' to the search. 'Relevant' cells are those
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included in the selected area of study (e.g. Great Britain, England,
Scotland or Wales). Those cells meeting the specification ('valid
squares') can be identified in the chosen type of output. For each
execution of the analytical enquiry program, the user is required to
select from a series of options which constrain the ?etrieval and
output. The program wili process up to 6 specifications, applying
the same constraints to each. The following paragrﬁphs desgcribe the

principal options for retrieval,

The search may be limited geographically by reference to one of the
available base maps for displaying results. Those currently
available are for: Great Britain, England, Scotland, Wales,and
England and Wales together. Base maps for smaller regions may be
added as necessary. Limiting the search reduces processing time,

and therefore is helpful even if no mapped output is required.

Certain administrative divisions have been incorporated into the

data file as extra attributes, and may be referred to in search
specifications, for example each square has been assigned to a county
via reference numbers. It is possible by this means to limit a search
to required counties, while printing the result on an appropriate

base map.

In addition to these standard divisions there is also the option of
limiting a search to squares identified by their grid references.
This is useful for making a series of enquiries about a relatively

small region without the necessity either of creating a separate
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;base map, or of disentangling Ehe relevant information from output
lists and maps covering a larger area than that required. Grid
éreferences are accepted either with fully numeric codes or wilth
.1etter codes for the 100 x 100 km square. In the former case the
northings for the Shetlands ang most of the Orkneys must include
jthe 1000 km number to avoid repetition of references for the south

of England. Appendix 1 gives the index numbers and numeric grid

' references for the 10 x 10 km Qquares in this data set.

'As well as the main data file,two other types of file may be Bccessed.
The first type includes 'exterhal' files which can contain information

for grid squares complementary to that in the main set. An example

'is the file containing species distribution data referred to in

Chapter 4 (4.2). The second type of file is used to store the

éresults of a search temporarilﬁ which may then be incorporated

into a further search, or may be accessed by statistical programs

‘as discussed in section 3.2. The results of up to 10 searchep

imay be put into store and will remain there until explicitly

overwritten. This feature allows temporary stores to be created
?and used.as part of a series of enquiries. For example the u%er
might wish to examine various characteristics of squares which are
%specified as 'undevelcped' on the basis of low values for pophlation
'.and for road and dwelling frequency. The 'undeveloped land' store

can be generated first, and then used as part of further seargh

ispecif:i.cations.

iBecause the data relate to gri#t cells rather than to the land| they

contain, for coastal squares there is a pronounced edge effect

when using untranﬁ?rmed values., (See Chapter 2 (2.2)). Requebts for
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squares with more than 50% of land over 61 m high, for example, will
mean that coastal squares with 50% land or less will automatically
be disqualified. One of the retrieval options will systematically
transform data values, for all appropriate attributes used in the
specifications, as a function of the amount of land in the square.
This enables the identification of all squares within which a

specified proportion of the land has a particular characteristic,

The search Spécifications are processed consecutively, each subjected
to the same selection of retrieval options, outlined above, and

output options, described below. Each specification contains up to 8
geparate parameters (individual criteria) linked by logical operators.
The operators are: AND, NOT, OR (inclusive or), and XOR (exclusive or).
Each parameter is enclosed in parentheses and is composed of 4 items.
The first is the name of the attribute group and the second is the
number of the attributes within the group (see Appendix 2). There can
be up to 5 individual attribute numbers comprising the second item,
the corresponding data values in the main file being summed. The
third item in the search parameter is a relational operator selected
from the following: 'less than', 'greater than', 'equal to', or

'not equal to'. The characters used are: <, >, = and # respectively.
For example the parameter (ALC,1,2,3,<20) defines an interest in
squares for which the total amount of land in the 3 highest grades

of agricultural quality is less than 20% of the square. Figures

fo; the quartile and decile ranges for each attribute are aﬁailable

for guidance in selecting suitsble values for use in each parameter,
The following are examples of possible specifications with accompanying

descriptions, which may be used to annotate the results:
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(CLIM,6,7,8,>60)AND(USE,5,>0)

Qccurrence of woodland in squares predominantly receiving more than

1600 mm annual rainfaill.

;USE,l?,18,>6000)XOR(USE,19,>1500)
Squares characterised by high numbers of either cattle or she ,» but
not both., (Note that sheep numbers are held in the data set ab X 10'1,
see Appendix Table 2.6).
tsorL,5,6,7,>0)OR(GE0L,29,>0)AND(PHYS,16,17,=0)

Gently sloping squares with some 'peaty' ground surfaces as

identified from soil or geologiéal data.

A range of outputs is availabie from the analytical enquiry
|

program, examples of which are éiven for a deliberately limited land
characteristic in Figure 1. Further examples of maps are give_ irp

éigures 2-4, For each search sﬁecification, the program generLtes a
statement of the options used and a summary of the result. The
iatter records the number of reievant squares (l1.e. the total number

of squares searched), the number of valid squares (i.e. the nupmber

of squares within the search area that meet the specification), and

the total'land area for each of these. For each separate search

parameter the summary also gives the attribute totals for relevant

" The contribution to the overall outcoﬁe of the search made by gach

énd for wvalid squares, and the hmount of land in valid squarest
ﬁarameter is a useful guide to any subsequent 'tuning' that mi%ht

improve a specification. It should be noted, however, that th
figures for attribute totals are always computed from values relating

utes

to the whole grid square, whether or not transformation to lan{l area
has been selected as the basis for retrieval. For those attri
!
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recorded as percentage points (see Appendix 2), the total will be
in units of square kilometres. See Figure la for an example of this

type of output.

In addition to the automatically generated statement and summary, the

following optional types of output are currently available:

i A map showing the distribution of grid cells meeting the
specification, on the chosen base map. The map symbols are
selected by the user to show: valid squares, those relevant
squares which do not meet the specification, and those with
no data for the specified attributes. Figures 1lb and 2-4,
taken from different attribute groups, show standard line printer
maps. The scale distortion of this format can be rectified

via alternative outputs if required.

ii A list of squares meeting the specification, giving their index

number and grid references (see Figure lc).

iii A data list for each square meeting the specification. This
would normally be selected only in cases where relatively few
cells are involved, because values for all attributes are

printed. An example for a single square is given in Figure 1d.

iv An output file in a format suitable for submission to plotting

programs capable of driving more sophisticated output hardware.

v A list of attribute totals for sguares meeting the specification

{see Figure 1e)¥ For each of the 8 attribute groups the totals

¥ Though all attribute totals are printed, some (for example PHYS, 10, 11, 12)
are not meaningful as totals but can be calculated as average values per
grid square.
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ANALYTICAL ENQUIRY PROGRAM - MAP OUTPUT

FIGURE 1b
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FIGURE 1d  ANALYTICAL ENQUIRY PROGRAM - DATA FOR SOME INDIVIDU%L VALID SQUARES
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FIGURE 1le ANALYTICAL ENQUIRY PROGRAM - ATTRIBUTE TOTALS FOR THE VALID SQUARES
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FIGURE 2 GRID SQUARES CONTAINING ROCKS OF DEVONIAN AGE (GREAT BRITAIN) 21
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FIGURE 3 GRID SQUARES WITH HIGH ANNUAL AVERAGE TEMPERATURES

1978 - 1981 (ENGLAND AND WALES) 29
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FIGURE 4

GRID SQUARES WITH FORESTRY >15% (SCOTLAND)
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of the individual attribuﬁes for valid squares are printed where

these are non-zero.

The values are labelled to correspond with

i
the numbering used in Appendix 2, This option allows thd user

to examine the outcome of a search in relation to attributes

not made use of in the original specification.

numbers 0f different types of stock, and the areas of dif

agricultural crops,could be examined in relation to speci

based upon altitudinal zones, so0il types or rainfall.

3.2 Statistical summary

independently of the analytical enquiry process, listings of t

values for all attributes, or for attributes within specified

groups, may be obtained for individual 10 x 10 km grid squared,
jdentified by their data set index numbers or by grid referenﬂes.

These listings give the values for each attribute, labelled td

Eorrespond with Appendix 2. Adﬁitionally, statistical summari

For example, the

ferent

fications

he

data

es can

be provided for land characterigstic totals, or for the mean vglues

pf land characteristics, for grﬁd squares which make up a defi

geographic or administrative region.

standard deviations of these means can also be provided. Tahlh 2

éives statistics for physiographic characteristics, as held in

data set, for Great Britain, England, Scotland and Wales.

The ranges, standard err

Bal

ned

ors and

this

1,

Badford and Williams (in press,;1983)_show, by comparison of sLme totals

from the data set with 'official’

statistices for the same attr

ibutes,

that the former conform closely to the official values. Due tio recent

data editing, the land areas now given in Table 2 differ sligh

figures in the earlier paper.

tly from

Examples of statistics comparing two very different English counties,

Kent and Cumbria, are given in Figure 5 and Table 3,

There are 50
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TABLE 2 STATISTICS FOR PHYSIOGRAPHIC ATTRIBUTES IN THE DATA SET
Great
Scotland Wales
Britain England cotlan ale

Number of 10 x 10 km squares 2858 1478 1117 263
Area of land (kmz) 231433 131261 79346 20826
Area of land under 62 m 68278 50218 14442 3618
Area of land 62~122 m 55821 39415 12861 3545
Area of land 123-244 m 54354 28869 19974 5511
Area of land 245-427T m 34904 9705 19121 6078
Area of land 428-610 m 12411 2658 7909 1844
Area of land 611-914 m 5263 394 4845 224
Area of land over 914 m 402 2 394 6
Area of land with less than 5° slope 157798 110969 362186 10613
Area of land with 5 - 11¢ glope 53931 19157 25861 8913
Area of land with more than 11° slope 19704 1135 17269 1300
Area of freshwater 2026 412 1527 87
Area of foreshore 3407 1802 1210 395
Length of coastline (km) 13410 3624 8654 1132

and 79 10 x 10 km squares respectively allocated to the two

‘counties, of which 27 and 58 fall entirely within the administrative

boundaries.

in Cumbria (7 classes, against 4 in Kent) and the difference in

the modal altitude cless (123-244 m in Cumbria, 0-61 m in Kent).

attributes in all squares allocated to the bounties.

Those

for land in each altitude class quantify the wider height range

The histograms in Figure 5 are based upon totals for

In the case of land use, the histograms show the high preponderance

of improved grassland in Cumbria compared with a more equal balance

between improved grassland and arable crops in Kent.

the same amount of rough, unimproved grazing in Cumbria as there

There is about
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TABLE 3 POPULATION AND LIVESTOCK STATISTICS (AS MEAN AND

STANDARD ERRORS PER 100 KM2)

27

Population | Beef Cattle Dairy cattle Sheep Pigs

Cumbria 4500 3700 4000 22300 700
+ 1100 * 260 * 410 * 1100 | £ 110
Kent 26300 2100 2000 16200 4100

* 5800 t 160 * 220 * 3000 | + 340

is arable crop land in Kent, which emphasises the considerable
extent of upland grassland in the former, in addition to the
extensive improved grassland at lower alfitudes. The total
amounts of woodland and urban land are somewhat less for Cumbria
than for Kent. Whéreas, howaver; there is a considerably
greater area of woodland than urban land in Cumbria, in Kent

these uses are of comparable extent.

The Figures in Table 3 are means, and, in order to derive
estimates of variance between squares, are based upon the

27 and 58 squares which fall entirely in Kent and Cumbria
respectively. The means for population and livestock attributes
presented in Table 3 show that the average population density
(and the number of pigs) are about 6 timesrhigher in Kent,
Although average sheep numbers are of the same order in both
counties, those for both beef and dairy cattle are roughly twice

as high in Cumbria.




TABmE 4 A COMPARISON OF LAND CHARACTERISTICS FOR

NORTH YORK MOORS AND EXMOOR NATIONAL PARKS

North York Moors Exmoor

Total Mean | Total Mean

(ke t) ti) { ¥ ™2 ()
Total number of squares 127 i3
Number of squares with > 49% NP 15 7
Soils: '
Brown earths 220 14.7 518 74.0
Gley soils 582 38.8 0 0.0
Peaty podzols 5 0.3 0 0.0
Peaty gleys 590 39.3 112 16.0
Deep peats -0 0.0 20 2.9
Agricultural land classes: ?
Grade 1 -0 0.0 1 .1
Grade 2 11 0.7 6 Q.9
Grade 3 381 25.4 77 11.0
Grade 4 339 22.6 274 39.1
Grade 5 544 36.3 257 3.7
Grade 6 122 8.1 35 5.0

Table 4 compares characteristics of the North York Moors and
ﬂxmoor National Parks, Of the ﬁ? grid squares within which thJ
North Yogk Moors Park falls, 15 have at least 50% of their land
Jithin the park boundary, and it is these squares that have besg
used for calculating the values in the table. Similarly for
ﬂhe Exmoor National Park, 7 of ghe 13 squares have 50% or

more of their land within the park. The table shows that
whereas the North York Moors haée a preponderance of gleys and
peaty gleys, Exmoor is dominated by brown earths, with relative
fow gley solls, although there Qre some deep peats, whidh are

absent from the northern park.

The figures for agricultural land classes show that both parks

ﬂack any significant amount of ﬂand with high potential for

n

ly
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arable use (grades 1 and 2), and that both have relatively little
land primarily in non-agricultural use (grade 6). Both parks

alsc have a closely similar proportion of land classed as

having very severe limitations to arable agricultural use,

(grade 5). The major difference between the parks in terms of
agricultural land quality lies in the proportion of the 2 middle
grades. The North York Moors have twice as much land with
moderate limitations to arable use (grade 3) as Exmoor, whereas the

reverse is true for land with severe limitations (grade 4),.

As noted in the Introduction, cell recording of data makes it

unaveidable that grid squares which are the closest match to actual

administrative or geographic boundaries have to be used for statistical

and map outputs. The North York Moors National Park has an

officially quoted area of 1432 kmz, which compares with an area as

measured from 1:250 000 maps for this data set of 1448 kmz (1.1% error).

Measured on the 'closest grid cell' basis, the land area of fhe 15 major

cells is 1397 km2, This would appear to be a 2.4% error, but these

15 cells in_clude 178 km? (12.7%) which in fact fall outside the park

boundary, and exclude 213 km2 (15.2%) which 1lie within the park, but

fall outside the pattern of 'best fitting' cells. 1In the case of the

much smaller Exm¢or National Park, of which.the official area is

686 kmz, the data set gives a total area of 703 km2 {2.5% error).

On a 'closest grid cell' basis, the area considered is 650 km2

(5.2% apparent error), but this includes 55 km2 {8.5%) which lie outside
2

the park boundary, and excludes 90 km (13.8%) which lie within the park,

but cutside the 7 closest fitting grid cells. Differences between
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accurately measured areas and those derived from a closest fit of
;grid cells tend to decrease as the area under consideration increases.
i ‘ ' !
. However this relationship is not a simple inverse function,bﬁcause

of the effects of boundary shape, and the location of boundaries in

relation to grid lines.

The types of output and statistical summary presented in this
~chapter illustrate the present capabilities of the retrieval

ésystem. They have been designéd partly in anticipation of the
most frequent type of enguiry, and partly in response to feedpack
from early éxploratory uses made of the data set. The needs pf
éusers, both within ITE, and from external enquiries already

received, can generally be satisfactorily met by this format|

However, there is considerable scope for development, particularly
'in the field of statistical analysis; plans for such deve10ment

?are outlined in the following chapter.




PLANNED DEVELOPMENTS

To recapitulate, an initial set of land attributes for Great

Britain has been quantitatively recorded for the 10 x 10 km

cells of the Ordnance Survey National Grid. This data set has

been computer stored, edited, and now provides a range of

retrieval options,

Developments planned over the next 2 years, as discussed later

in this chapter, include:

ii

iii

iv

Stratifications (classifications) of the land of Britain into
definable classes, based on analyses of selected parts of

the stored data,

Consideration of the relationships between land characteristics
or classes and the biological distributions already recorded

elsewhere at the same scale,

Associations between land characteristics and classes at this
scale and the results of other work at different scales in

ITE,

Expansion of the initial data set through additional quantitative

data, and supplementary qualitative feature lists.

Improvement of the quality of information now held in the
main data set, as opportunity offers when new source material

or more accurate measurements of currently included data become

available,



4.1 Land classification

A wide range of statistical methods are available to stratify,
gissect, or, in the general sense, 'classify', individual celgs
in the population of grid cells‘comprising Great Britain ih thi
data set into classes which are definab;e quantitatively and |

b

descriptively. Such classes, to be useful, must be interpretdb

in terms of land character and geography in ways that assist
understanding and evaluation of the ecological and resource
diversity of the country and, applied to other studies, must

éimplify or improve sampling programmes by providing a basis of

meaningful defined land strata.

%ithin ITE, different classificétion methods have been applied
to geographic cell-based data, but the method most often used h
peen Indicator Species Analysis (ISA) (Hill, Bunce & Shaw 19753)
Among applications of this method to different scales of data
have been a provisional classification of the uplands of Englan

and Wales (Ball & Williams 1977, summarised in ITE 1978); work

by Bunce & Smith (1978) in a sample-based study of Cumbria; by

5

le

as
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Bunce, Barr and Whittaker (198la, b) in a major sample-based study,

of a range of upland parishes (Ball et al 1981),

Bf the Ball and Williams upland data, as not the most effective

method for dissecting multivariate geographic data. A variant

of

an ecological survey of Britain; and a district land classification

ISA has been criticised (Howard?and Howard 1981}, from a reworking

the method they prefer, 'k-means cluster analysis', has been usEd by
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Satchell, Mountford and Brown (1981) in a land classification of
the United Aréb Emiretes. A further comparison of alternative
classifications, using a sample of grid square data from the
national land characteristic data set, is being carried out by
Dr D Moss. The results of this study will guide the choice of
methods for application to comprehensive classifications at the

10 x 10 km level.

There is no single best classification method likely to be
unequivocally applicable to all collections of geographic data,
and few totally wrong ones, The aim is to select one which
approaches providing the least variability in most characteristics
within eclasses, and the most distinction between classes, while
producing a reasonable number of categories for the purpose in
hand. It is convenient if these categories also are of relatively
uniform size, and have geographically interpretable distributions,

as an aid to their presentation and discussion.

From the results of the comparative study of classification

me thods, alternatives will be explored, with different selections
of land data, for Great Britain as a whole, and for political

and geographic sub-divisions. It is hoped that results from

the chosen methods will be applicable in a consideration of the

geography of major land and land use resources of Britain.

4.2 Correlation with species distributions
Species distributions of plants and animals, at the 10 x 10 km scale,

have been collated for many years by the Biological Records Centre (BRC),
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formerly of the Nature Conservancy, and later part of ITE at
%Monks Wood Experimental Station. The work of BRC has been
described by Heath and Perring (1979), and examples of specie
distribution atlases based on its work are the publicatioﬁs o
lnon—marine mollusca (Kerney 1976), ferns (Jermy et al 1978) ahd

?mammals {Arnold 1978).

The availability now of land characteristic data recorded at this

‘cell size, and the planned devélopment of land classifications from
these data, will allow relationships between land character o
10 x 10 km cells, and the occurrence of species or associatio.s
jof species in these cells, to pe explored and presented through
icombined retrieval from differént data sets, Positive associations,
and the absence of particular expected associations in some ce¢lls,

|
should provide a useful broad view of some ecological aspects7in

iresource assessment studies.

Of course, it must again be emphasised that the stored data r%fer
éonly to the presence of particqlar land attributes or particular
species somewhere in a 10 x 10 km cell, and thus cannot directly
demonstrate any coincidence between environment and species 1# a
'
ihabitat/ecosystem relationship. Additionally, species records
étypically do not show the freqﬁency of a species in a cell, simply
that there has been a recorded presence of the species there.
The whole question of how one might move on from broad associgtions
@sing cell data, such as will be possible between this land dgta

set and the available species records, to definitive, quantitative,

habitat/species recording and correlation in a comprehensive data
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set, as distinct from having detailed knowledge only at specific,
limited, sites, is of considerable importan ce to resource and
development impact evaluations., Advances here will depend on the
availability of appropriate standardised field data on habitats
and species, which will involve large scale information
collection and handling methods, including data from remote

sensing as well as ground sources.

4.3 Comparison of data at different scales

Two aspects of correlation between this land data set- and other
types and scales of ITE data will be explored. One question is
whether the 10 x 10 km cell data, or derived land classes,can

be related, with mutual benefit, to classes obtained from the
sample—pased 1 x 1 km Ecological Survey of Britain (Bunce ¢2 al
1981 b, 1983). A second, more limited, approach could use the
land classification carried out at the 0.5 x 0.5 km 'district’
scale for 12 study areas totalling c. 750 km2 in the uplands of
England and Wales (Ball &t al 1981). By extending this district
scale data collection and c¢lassification to give complete coverage
of the 10 x 10 km squares in which the study areas fall, a small
sample will be available to consider the association of upland
land types classified at two very different scales. If encouraging,
further sample data might enable inferences to be made about the

detailed composition of a wider range of 10 x 10 km land classes.

4.4 Additional data

As well as the primary quantitative data now held, and secondary




classifications from these data which may usefully be retained
is planned to add subsidiary qualitative information for each
?uch information will, for example, list the presence in cell
%eatures likely to be sources oi valuable information, such a]
Forestry Commission census plots; public and private reseafch

experimental farms; Climatological Stations; National Nature

Regerves and other designated conservation areas; the locations

past and current major ITE research studies; and the presence
major industrial enterprises such as power stations, smelters,
prickworks and refineries. Thip type of information will prov
iilSeful supplement to the quantiihtive data, in resource evaluat

or study area selection.

4.5 Improved data |

pf
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A '"housekeeping' programme to sustain and upgrade the quality pf

the present data set will continue, It is clear, from some no
?n Appendix 2, that some attribpte measurements.could certainil
improved by the substitution ofgdata recorded off larger-scale
maps, and the advantage from the effort required to make these
improvements will be assessed. Measures of some of the charac
that have been obtained by relatively rapid methods as describ
here may be replaceable, and desirably replaced, by more accur
measured material from other sources. Lisison with the Experi
gartography Unit of NERC, as itﬁ 'Ecobase' project is develope
$rovides one possibility here. iAdditionally, new sources of d
éhould become available that will supersede present less satis
material. The current mapping programmes of the Soil Surveys
obvious source for such improvement.

Finally, in cases where

land use data are changing with time, retention of compatible

tes
v be

source

teristics

Pd
%tely

bental
]
ta
factory
are one
land or

data for




more than one period would be desirable, and may be possible, to

give the opportunity for comparative historical analysis.



5. DATA AVAILABILITY

Statistics,

i
maps and interpretiations of land and land use information

held in this data set can generally be provided. Charges may be

involved.

These will depend on the quantity of information

Erequired, on the time inVolved in preparing it, and on whethdr it

" can be supplied through standard outputs, or requires individual

programs,

Requests should initially be directed to:

\
The Secretary

Ingstitute of Terrestrial Ecology
Bangor Research Station
Penrhos Road

‘Bangor

Gwynedd

‘LL57 214Q

‘NORTH WALES
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APPENDIX 1

INDEX NUMBERS AND GRID REFERENCES OF THE 10 X 10 KM GRID SQUARES
CONTAINING LAND IN GREAT BRITAIN

The index numbers 1-2858 run in rows from west to east, starting with 1, in a l-square

row, in the north (a square containing Out Stack, off Muckle Flugga, Unst, Shetland),

and ending with 2858 as the eastern end of the most southerly row (part of St Mary's, SFEJIY):__

Grid references are given in numeric form. For most of Britain, 4-figure grid references
are sufficient, but 5 figures are needed for squares north of a line through southern

Orkney, to avoid repetition of references for southern English squares.

The criteria for 'land', and thus for the inclusion of a grid square in the data set, are

discussed in Appendix 2.1.
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Square numbers and grid references

Na. E 1 No. E N No. £ N No. E N No. 3 N No. E N No. E N

1 46 122 2 45 121 3 46 121 4 44 120 5 45 120 6 46 120 7 43 11%

g 44 119 ? 45 119 10 46 119 11 42 1138 12 43 118 13 44 118 14 45 118
15 4¢ 118 16 42 117 17 43 117 18 44 117 19 45 117 20 46 117 21 47 117
22 40 114 23 41 1146 24 42 118 25 43 116 26 4 116 27 45 114 28 4 116
c9 41 115 33 42 115 31 43 115 32 44 115 33 45 115 34 39 114 35 41 114
6 42 114 37 43 114 38 44 114 39 45 114 43 39 113 41 43 113 42 44 113
43 45 113 44 43 112 45 44 112 46 +3 11 47 44 111 48 43 110 49 b4 110
50 41 107 51 42 107 52 41t 106 53 42 106 54 3F 1G5 55 34 105 55 35 1358
57 37 105 58 33 104 59 34 134 60 35 1304 41 36 104 &2 37 104 63 16 103
b4 18 103 63 32 103 66 33 103 67 34 103 58 35 103 &9 36 103 70 37 103
71 16 102 Te 26 102 73 3z 102 74 33 142 75 36 102 76 35 102 77 35 102
78 25 101 79 3z 10 80 33 1 81 34 101 82 35 to1 33 36 101 5 31 100
85 32 14¢ 86 33 100 B?7 34 120 3 35 100 59 35 100 9G 31 8 21 32 99
92 33 ?9 93 34 9% 74 15 g9 95 32 98 e 33 ?8 97 34 98 98 £2 37
97 23 ?7 134 30 @7 101 31 97 102 32 ?7 103 33 §7 104 34 g7 105 14 6
106 15 & 107 21 96 108 22 76 10% <3 76 110 24 7?6 11 25 96 112 26 ¥é
113 27 Sé 114 28 9é 115 29 g6 1186 30 7o 17 31 vb 113 32 96 119 33 ?6
120 12 ¥5 121 13 95 122 14 95 123 135 95 124 21 95 125 22 g5 124 23 75
127 24 85 128 25 95 129 L] 75 133 27 25 131 28 25 132 29 95 133 30 33
134 31 95 135 3z 95 136 3 95 137 6 4 138 7 G4 139 11 94 140 12 &
141 13 4 142 14 %4 143 T35 P4 144 ral 94 145 22 94 146 Z3 23 147 24 94
148 25 4 149 2o 94 150 27 94 151 25 94 152 29 4 133 30 g4 154 3t k3
155 L ¥4 94& 156 3z 94 157 ? 3 153 1) 53 159 11 93 160 12 93 161 13 93
162 14 93 163 15 93 164 21 93 1635 21 93 166 22 3 167 23 23 168 24 ?3
169 23 23 17¢C 26 93 171 T 7?3 172 28 3 173 29 ?3 174 30 93 175 LY 93
176 3 93 177 33 33 178 3 ¥2 179 10 22 180 11 %2 181 12 92 182 13 22
183 14 92 124 15 92 135 20 52 18% 21 ?2 187 22 ¥2 183 23 92 189 24 72
120 2% ?2 M 26 92 192 27 g2 193 28 92 194 29 92 195 30 92 198 31 92
157 -] 21 193 9 1 199 10Q 1 200 11 21 231 12 91 202 13 91 203 14 21
204 19 71, 2as c0 $1 236 21 71 207 22 91 238 23 91 209 24 91 21cC 25 #1
Rl 2¢ kAl 21e 27 91 213 23 71 214 29 o1 215 3d 91 216 o] 9 217 1 70
218 7 %0 219 10 9 220 11 20 221 12 70 222 13 90 223 14 0 224 19 g0
225 20 ¥C 22ea 21 s 227 22 9 é28 23 93] 229 24 90 230 25 20 231 26 90
232 27 ¥C 233 28 90 234 29 3?3 ¢35 0] a9 238 1 59 ¢37 8 89 238 9 89
239 1C 33 24l 11 39 241 12 89 242 13 87 243 14 39 244 17 3y 243 18 39
246 19 &9 247 20 3% 248 21 83 249 22 89 250 23 8% 251 24 89 252 28 89
253 26 59 254 27 89 255 238 a9 25¢ 5 33 257 & 88 258 8 38 259 9 g9
2¢0 10 58 261 t1 88 262 13 88 263 17 88 2hd 18 88 265 19 23 266 20 38
2u7? 21 58 cbd 22 83 2e9 23 33 270 24 88 271 25 68 272 26 1] 273 27 g8
274 28 e 275 29 58 276 -] 37 217 7 a7 278 S 37 279 ? 87 280 10 B7
281 13 &7 28 14 £7 253 17 87 284 18 &v 285 19 87 286 20 87 287 21 -4
288 22 87 289 3 a7 29¢C 24 37 291 25 87 292 2¢ 87 293 27 87 294 28 87
295 4] 87 258 31 37 £97 32 &7 298 5 8& 299 % 8é 300 7 8¢ 301 8 36
302 9 e 303 12 85 4 13 86 305 14 1] 308 15 8& 307 16 86 308 17 8é
309 18 3€ 310 19 8é 311 24 36 312 21 8¢ 313 22 86 314 23 8e 315 24 86
316 25 -1-] 317 26 8¢ 31& 27 86 319 28 go 320 29y ] 321 30 5¢& 322 31 &6
323 32 [ 324 33 8¢ 325 34 8é 325 35 1) 327 3o Bé ize 37 8é 329 38 86
330 3y 8¢ 331 40 3¢ 332 7 35 333 3 535 334 b4 a5 335 11 83 33 12 85
237 13 B35 3318 14 83 239 15 a5 340 16 25 341 17 45 342 18 5] 343 1% 35
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350

344 20 85 345 21 85 346 2e 85 347 23 85 348 24 B3 349 25 83 26 &5
351 27 85 352 28 85 353 29 &5 354 30 85 355 31 85 356 32 85 357 33 &5
358 34 B5 359 35 B35 368 36 85 361 37 85 362 38 85 363 39 85 364 40 85
365 41 85 346 7 84 367 3 84 368 11 84 369 12 B4 370 13 &4 371 14 B84
372 .15 B4 373 16 84 374 17 B4 375 18 as 376 19 B4 377 20 84 3za 21 84
379 22 84 380 23 84 381 24 84 3g2 25 a4 383 26 B4 384 27 84 385 28 84
386 29 B4 387 30 84 388 31 84 ige 32 84 390 33 B4 391 34 B4 392 35 84
393 36 B4 394 37 B4 395 3B 84 396 39 84 397 40 84 39 1 84 399 7 83
400 & &z “ 11 83 402 12 83 403 13 83 4046 14 83 405 15 83 406 16 83
437. 17 83 408 18 83 409 19 33 410 20 83 411 21 83 12 22 a3 413 23 83
TTUTTTTTTTTTRYTR S 24 83 415 23 83 CUTRTE T 2883 My 2t 83 418 28 B3 T W1y 79 83 420 30 83 T ’
4z1 3 82 422 32 83 423 3 83 424 34 83 425 35 a3 426 36 83 427 37 83
428 38 83 429 3% 83 4306 40 83 431 41 a3 432 7 82 433 8 82 434 13 82
435 14 82 436 15 82 437  1s 82 438 17 &2 439 18 82 440 19 82 441 20 82
442 21 82 443 22 82 b4 23 82 445 24 82 446 25 B2 447 26 a2 448 27 82
449 28 w2 450 29 82 451 30 82 452 31 a2 453 32 82 454 33 - 82 455 34 82
456 35 82 457 36 82 458 37 §2 459 38 &2 460 3% 82 461 40 82 462 & 81
463 7 &1 464 8 81 465 13 a1 466 14 3 467 15 81 468 16 81 46% 17 M1
47C 18 a1 471 19 81 472 23 81 473 21 81 474 22 81 475 23 81 4vé 24 &1
477 25 81 478 26 81 479 27 51 480 28 81 481 29 81 482 30 81 483 3 81
484 32 g1 485 33 81 486 34 81 487 35 81 4838 36 81 489 37 81 4530 38 81
431 3% 81 452 6 8C 493 7 80 494 ] g0 495 11 &80 496 12 80 497 13 &n
498 14 80 499 15 80 540 16 &9 501 17 80 502 13 80 503 19 20 504 20 80
505 21 8C 506 22 a0 507 23 80 308 24 80 529 25 &0 510 26 80 511 27 80
512 28 &L 513 29 80 514 30 30 515 31 80 516 - 32 80 517 33 80 518 34 a0
519 35 80 520 36 80 521 37 80 522 38 80 523 3¢ 80 524 é 79 525 7?79
526 1 79 527 12 79 528 13 79 5¢¢9 14 (&4 530 15 79 531 16 79 532 17 (44
533 18 7% 534 19 79 535 20 79 536 21 79 537 22 79 538 23 79 539 24 7y
540 25 7% 541 26 79 542 27 79 543 28 79 544 29 79 545 30 7% 346 31 79
547 3279 548 3379 54% 34 79 550 35 79 551 36 79 552 37 ¢ 553 38 (44
554 39 79 353 5 78 556 & 78 557 13 78 558 14 78 55¢ 1é& 78 560 17 78
561 18 78 562 19 78 563 20 78 564 21 78 565 22 7§ 566 23 78 567 24 78
568 25 7é 359 2é 78 57C 27 78 571 28 78 572 29 78 573 30 78 574 31 78
575 32 78 576 33 78 577 34 78 578 35 75 5% 36 78 580 37 78 581 38 78 e
CTTTTSsZT T st 583 13 77 5¢ 14 77 585 15 7 586 16 77 587 17 7?7 588 18 77
53¢ 19 77 599 23 77 591 21 77 592 22 77 593 23 77 594 24 7 595 25 7
596 2¢ 77 597 e? 77 598 28 77 599 29 77 600 30 77 601 n 7 602 32 77
643 3377 €04 36 77 605 35 77 606 36 77 6Q7 37 77 408 38 77 609 1N 76
610 12 7¢ é11 14 76 612 15 76 413 16 76 §14 17 76 615 18 76 616 19 76
617 2C 7¢ 418 &1 76 619 22 78 620 23 76 621 24 76 622 25 76 623 26 76
624 27 T7¢ 625 28 76 626 29 76 627 30 76 628 31 76 629 32 76 630 33 76
631 34 7¢ 632 35 76 633  3p 76 634 37 76 635 38 76 636 10 75 637 11 - 75
638 12 75 43% 13 75 64C 14 75 641 15 75 642 16 75 €43 17 75 644 18 75
645 19 75 6hé 20 75 647 21 75 648 22 75 649 23 75 650 24 75 §51 25 5
652 e6 75 853 gt 75 634 28 75 655, 29 75 656 30 75 657 N 75 658 32 75
659 33 75 660 34 78 681 35 75 662 35 75 663 37 75 664 9 74 665 10 74
666 " T4 €67 12 74 668 13 Ta 649 14 74 670 15 T4 671 16 74 67 17 T4
473 15 74 74 19 74 675 20 T4 6té 21 74 677 22 T4 478 23 T4 &79 24 T4
680 23 T4 &81 26 74 682 27 74 483 28 T4 684 29 74 685 0 76 686 Ly T4
687 3z 74 668 3 74 68% 34 74 690 33 T4 691 15 74 692 37 74 693 9 73
694 12 73 695 13 73 65¢ 14 73 €97 135 73 693 16 73 699 17 73 700 18 73
731 1% 73 702 20 73 703 21 73 704 22 73 705 23 73 706 24 73 707 25 73
708 26 73 709 27 73 71C 28 73 fak 29 73 712 30 73 713 M 73 714 32 73
713 33 7% e 34 73 717 35 73 718 36 73 719 8§ 72 720 12 7e 721 13 72
722 14 72 723 15 72 724 16 72 725 17 72 726 18 72 72z 19 72 728 0 72
729 21 72 730 a2 72 731 23 72 732 24 72 733 25 72 734 26 T2 735 27 7e
73¢ 28 72 737 &9 72 738 30 72 739 3 72 740 32 72 741 3 72 742 34 72
743 35 72 P44 17 72 745 12 71 Tk 13 71 747 14 71 748 . .15 Z1 748 14 71
750 17 7% 751 18 M 75e 19 71 753 20 7t 754 21 71 755 22 M 756 233 M
757 24 Tt 758 25 71 759 26 M 760 27 71 761 28 7 762 29 71 763 30 71
764 31 71 765 3z 0™ 766 33 1 767 34 71 768 35 71 769 36 M 770 11 70 o
771 1% 70 7re 16 70 77T 17 70 774 18 70 7?5 19 70 7T6 20 70 mnr? 21 70 -
778 22 70 779 23 V2 740 24 70 781 25 70 7ee ¢6 70 783 27 70 784 28 70
785 29 70 786 30 70 787 3 70 738 32 70 789 33 70 790 34 70 Eda) 35 70
792 36 70 793 13 69 794 14 69 795 15 69 796 146 69 797 17 69 798 18 &9
799 19 e% 800 20 69 801 21 69 80e 22 &9 803 23 69 804 24 69 805 25- 49
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For each data group, an introduction summarises the sources and some
genkral poeints about the information used. Tables then list the
attributes, identified by group reference and attribute number

(e.g. PHYS, 1), with specific points covered in footnotes.




51

2.1 Physiographic attributes

20 physiographic attributes are listed in Table 2.1, Their source is
principally the 1:250 000 series of Ordnance Survey (0S) maps, of which
sheets 1-17 cover Great Britain. 1In the longer term, complete
substitution of more accurate data off the 1:50 000 OS series could be
desirable, but an adequate initial regional and national picture of
the country's physiographic diversity is provided from the much more
rapidly recorded data off the 1:250 000 series. Height range
attributes (PHYS, 10-12) have however been taken at this stage from
1:50 000 maps, because only inadequate figures are possible for many
grid squares from the fewer contours and limited spot heights of the
1:250 000 series. PHYS, 1-9, 15-17 and 19 were measured using =2

100-point grid; other measurement methods are given in notes to Table 2.1.

Two points of definition should be drawn attention to here. The
first point concerns the lower limits of 'land area' and 'coastline’.
By definition the cells recorded all contain land. In some 100 cells,
however, the extent of land is very small, either because of the way
10 km grid lines fall with respect to the mainland or major island
coasts, or because the cell includes only a minor offshore islet or
islets. In such cases the point count measureing method is likely to
fail to record its minimum of 1% land, and the length of coastline can
be only a fraction of a kilometre. In all these cases minimum area
measures of 1% land and a coastline length of 1 km have been assigned
to the cell. The converse applies to about 10 predominantly land
squares which just cross the coast., These are recorded as having 1%

sea, and again 1 km coastline.




Theisecond point concerns the definition of 'sea'. It has been tiken

here to include wide tidal bays connected to open water by narrow

channels; all tidal channels between islands; and tidal estuariesiand

creeks >1 km wide. This arbitrary 1limit is preferred as it generally

separates the sections of estuaries that have tidal shorelines,
certainly 'coastal' in character, from river courses which, though

stilh tidal, have banks of 'inland' character, but it unavoidably
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excludes a few narrow tidal inlets, such as occur in southwest England

and south west Wales.

Northern Ireland and the Channel Islands are not covered. Otherwise,

the only square with UK land that Qas been intentionally omitted is

the islet of Rockall, because of its location some 300 km west of |the

otherwise furthest west islands of the St Kilda group. A couple of

i

10 xilO km squares which only have reefs and rocks that are coverdd

at high water have been omitted (e.g. one containing 'Seven Stoneg'

?

off Scilly and another with some reefs just east of Faraid Head, north

Scotland). A few other such squares have been included but only

where they carry a lighthouse or light (Skerryvore, Bell Rock, Thﬁ Smalls,

Eddystone Rocks and Wolf Rock).
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APPENDIX TABLE 2.1

PHYSIOGRAPHY DATA GROUP ATTRIBUTES

Identified in the data set as PHYS, 1-20. All data from 1:250 00C OS5 maps,
except for PHYS, 10-12, taken from 1:50 000 OS maps.
ATTRIBUTES

Sea and areas offshore exposed at low tide - recorded as % of grid square,
in 1% units.

PHYS, 1 Sea (including '"foreshore' PHYS, 2)
PHYS, 2 Foreshore

Altitude classes ~ recorded as % of grid square, in 1% units

PHYS, 3 Land of altitude 0-61 m (0-200 ft)

PHYS, 4 Land of altitude 62-122 m (201-400 ft)
PHYS, 5 Land of altitude 123-244 m (401-800 ft)
PEYS, 6 Land of altitude 245-427 m (801-1400 £ft)
PHYS, 7 Land of altitude 428-610 m (1401-2000 ft)
PHYS, 8 Land of altitude 611-914 m (2001-3000 ft)
PHYS, 9 Land of altitude >914 m (3000 ft)
Altitude range - recorded as figures in m

PHYS, 10 Lowest contour or spot height recorded in grid square

PHYS, 11 Highest contour or spot height recorded in grid square

PHYS, 12 Height difference between highest and lowest mapped contour
or spot height.

Major relief - recorded as the number of sliope direction changes along
2 diagonal transects through the mid-point of the square

PHYS, 13 Number of changes of slope direction with >183 m (600 ft)
height difference to next slope change

PHYS, 14 Number of changes of slope direction with 61-182 m (200-600 ft)
height difference t0 next slope change (1.14 is recorded only
when 1.13 is zero)

Slope classes - recorded as % of grid square, in 1% units, measured from
classes drawn from contour gpacings

PHYS, 15 Land of slope <50
PHYS, 16 Land of slope 5-11"
PHYS, 17 Land of slope >110

Relative river frequency - recorded as a fregquency score (0-25) from the
number of sub-cells in a 58 x 5 grid overlay on the 10 x 10 km

cell which contain any mapped river.

PHYS, 18 River fregquency score




Water bodies - recorded as % of grid square, in 1% units

PHYS, 19 Lakes and reservoirs

Coastline - recorded using a hand map-measuring wheel, as length in km

PHYS, 20 Coastline length

NOTES

a)

b)

c)

d)

e)

The extent of land in coastal cells (as PHYS, 3-9) is taken as a
standard measure, to which other data groups are adjusted, as
discussed in Chapter 2 (2.2).

Sea (PHYS, 1) has been defined as all open marine areas including
straits between islands and the mainland, as well as natural
harbours and estuaries >1 km wide. An arbitrary junction

between 'sea' and 'river' (considered as part of the land area)
is thus made in estuaries like the Tay, Forth, Colne and Thames.
The extent of sea includes any foreshore also recorded (PHYS, 2).

'Foreshore' is the exposed intertidal zone shown on the 1:250 000
maps by symbols for soft deposits or rock platforms, Off-shore
banks are not included,.

Because the OS map set used had contours in feet, conversions
t0 metric height ranges necessarily give apparently curious class
limits.

The 1:250 000 maps give problems in accurate direct measurement
of altitude class areas (PHYS, 3-9) and in overdrawing slope
classes (PHYS, 15-17) on them in regioms such as the Western
Highlands of Scotland where relief is very strong and contours
consequently closely spaced. Data for such areas would benefit
by substitution of more accurately measured classes off the
1:50 000 scale maps. However 2nd series maps at this scale, with
contours at 10 m intervals, will not be complete for some years,
so that many areas will continue to have 1lst series 1:50 000
maps with contours transformed to metric spacings. To what
extent critical areas can be usefully re-recorded off existing
1:50 000 maps is being considered.

Water bodies (PHYS, 19) as recorded here include natural lakes
and man-made reservoirs (inclusion of the latter being the
only departure in this data group from natural enviromnmental
attributes). The omission of small bodies of water and some
large recent reservoirs on the 1:250 00 edition used has been
noted as a problem in providing accurate measurements of this
attribute (Ball, Radford and Williams 1983)., The present
measurements will, when possible, be substituted by better data
from the latest editions of 1:50 000 maps. A detailed study of




g)

the representation of inland waters on the 1:250 000 0S maps by
Smith and Lyle (1979) suggests that the water bodies on these
are in general those of area greater than 4 ha. In number
these are only about 14% of upland water bodies and only a few
percent of those in lowland Britain, but they account in area,
as measured in the present national data set, for 829 of the
official figure of 27402 {(COI 1981). The area determined by
point count measurement (2026 km?) is reasonably close to the
figure of 1924 km? obtained by Smith and Lyle using a different
method.

PHYS, 13-14 are an attempt to provide a relative assessment of
surface relief as a supplement to the single figure for maximun
height difference in a square given as PHYS, 12,

55




2.2 Climatic attributes
The 28 climatic attributes incluﬁed are listed in Appendix Table 2.2.
A‘art from published 1:625 000 méps of average annual rainfall, only
very small-scale maps of long-term averages of most other cliﬁa ic
variables are available, extrapolated from data from scattered ‘
climatological stations, which are less fregquent in the more va*iable
climates of upland Britain than they are in the 1less climaticaliy
variable but more populated lowlands,
A%tributes CLIM, 1-8 are taken, gs areas in rainfall ranges in each
g%id square, from the 1941-1970 Annual Average Rainfall maps, measured

by a 20-point grid. Other attributes in this group have been calculated,

as a single figure for each attribute applying to a grid square, from

cell-plotted monthly data for 40 x 40 km cells providing duringéthe
3 years April 1878 - March 1981 by the Meteorological Office unéer
its "Rainfall and Evaporation Calculation System'" (MORECS). Frém the
m#nthly averages of each quantity for the 40 x 40 km cells, seaLonal
| :
a#d annual 3-year averages have been calculated, and these values
h#ve then been applied uniformly to all 10 x 10 km cells within a
40 x 40 km cell. MORECS did not totally cover the coastal areaf of

Great Britain. Where an omitted 10 x 10 km cell is reasonably

adjacent to a MORECS cell, the data from the latter have been e#trapolated
beyond its limits to the adjacent 10 x 10 km squares. In the case of
SQetland and some remote western islands for which no MORECS data were
piovided, such extrapolation would have had to be stretched too| far

to be acceptable, so short-term ¢limatic data are not available| for these
p;rts of the country. Clearly a 3-year average is not as stable, in

relation to values from other periods of similar length, as are| long-term
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averages from periocds of 30 years or so. The MORECS data however
emphasise that variability in any month from one year to another in

a Single cell can be greater than variation between adjacent cells

in the same year. Since any average disguises such annual variations,
and the MORECS material provides the only convenient possibility of
including in this data set seasonal data for important climatic
variables, estimated recently across Britain, it has been drawn on

here.




APPENDIX TABLE 2.2

CLIMATE DATA GROUP ATTRIBUTES

Identified in the data set as CLIM, 1-28, CLIM, 1-8 are from

1:625 000 Meteorological Office maps of Annual Average Rainfall,
1941-1970, CLIM, 9-28 are calculated from monthly 40 x 40 km ce]
based maps provided from April 1278 to March 1981 by the Meteorol
Office Rainfall and Evaporation Cdlculation System (MORECS),

ATTRIBUTES

Avérage Annual Rainfall classes 1941-1970 - recorded as % of grig
5 in 5% units

CLIM, 1 Annual rainfall <600 mm (<24 in)

CLIM, 2 Annual rainfall 600-799 mm (24.31 in)

CLIM, 3 Annual rainfall 800-999 mm (32-39 in)

CLIM, 4 Annual rainfall 1000-1199 mm (40-47 in)

CLIM, 5 Annual rainfall 1200-1599 mm (48-63 in)

CLIM, 6 Annual rainfall 1600-2199 mm (64-86 in)

CLIM, 7 Annual rainfall 2200-3199 mm (87-126 in)

CLIM, 8 Annual rainfall >3200 mm (>126 in)

1~
ogical

| square,

Short-term seasonal and annual climatic attributes 1978-1981 - ;Ecorded

as average values for each grid square, rainfall in
temperature in OC, gunshine in hrs/day, and windspeed

CLIM, 9 Rainfall, average total, January-March
CLIM, 10 Rainfall, average total, April-June

CLIM, 11 Rainfall, average total, July-September
CLIM, 12 Rainfall, average total, October-December
CLIM, 13 Rainfall, average total, year

CLIM, 14 Air temperature, dailyiaverage, January-March
CLIM, 15 Air temperature, daily:average, April-June

CLjM, 16 Air temperature, daily average, July-September
CLIM, 17 Air temperature, daily average, October-December
CLIM, 18 Air temperature, daily average, year

CLIM, 19 Sunshine, daily average, January-March
CLIM, 20 Sunshine, daily average, April-June

CLIM, 21 Sunshine, daily average, July-September
CLIM, 22 Sunshine, daily average, October-December
CLIM, 23 Sunshine, daily average, year

CLIM, 24 Windspeed, daily average, January-March
CLIM, 25 Windspeed, daily average, April-June

CLIM, 26 Windspeed, daily average, July-September
CLIM, 27 Windspeed, daily average, October-December
CLIM 28 Windspeed, daily average, year

, air
in km/hr.
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classes have been made regionally. The lithological classes used

invelve subjective judgements, for example which rocks are 'hard' and
which 'soft'. GEOL, 18 is intended for loose sands and relatively friable
and rapidly weathering consolidated sandstones, compared to the massive
indurated sandstones characteristic of the older rock systens;

GEOL, 20 is applied to étrata with unconsolidated clays or friable

shales compared to less readily ﬁeathered shales and slates.

GEOL, 22 covers chalk and a few other calcareous rocks from younger

strata, while GEOL, 21 is applied to older limestones,

In treating surface geology, as drawn from maps showing the nature of
unconsolidated deposits which conceal solid rock outcrops, seven
attributes have been used, derived from a slight condensation of the

mapping units of the IGS drift sheets.

Appendix 3 shows the equivalence adopted between mapping units

on the source maps and the derived attributes held in this data set.
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APPENDIX TABLE 2.3

GEOLOGY DATA GROUP ATTRIBUTES
Identified in the data set as GEOL, 1-29, derived from mapping upits
of the 1:625 000 Institute of Geological Sciences, Great Britain
(North and South) maps of solid and drift geology.
ATTRIBUTES

Bedrock Stratigraphy - recorded as % of grid square, in 4% units

GEOL, 1 Pre-Cambrian

GEOL, 2 Cambrian, Ordovician and Siluriamn

GEOL, 3 Devonian

GEOL, 4 Carboniferous

GEOL, 5 Permian and Triassic

GEOL, 6 Jurassic

GEOL, 7 Cretaceous

GEOL, 8 Tertiary

GEOL, ¢ Igneous rocks of unspecified stratigraphic age

Bedrock lithology - recorded as % of grid square, in 4% units

GEQOL, 10 Intrusive acid igneous rocks and lithologically similar
metamorphic rocks (e.g. granite and gneiss)

GEOL, 11 Extrusive acid igneous rocks and lithologically similpr
metamorphic rocks (e.g. rhyolite and mica-schist)

GEOL, 12 Intrusive basic igneous rocks and lithologically simillar
metamorphic rocks (e.g. dolerite and hornblende~gneisg)

GEOL, 13 Extrusive basic igneous rocks and lithologically simillar
metamorphic rocks (e.g. basalt and hornblende-schist)

GEOL, 14 Igneous or metamorphic rocks of high ferro-magnesian |
composition (e.g. peridotite and serpentine)

GEOL, 15 Metamorphic quartzose rocks (quartzite)

GEOL, 16 Metamorphic calcareous rocks (metamorphosed limestone

GEOL, 17 Hard sandy sedimentary rocks (hard sandstones, grits)|

GEOL, 18 Soft sandy sedimentary rocks (soft sandstones and sanPs)

GEOL, 19 Hard clayey sedimentary rocks (slates, shales)

GEOQL, 20 Soft clayey sedimentary rocks (clays)

GEOL, 21 Hard calcareous sedimentary rocks (limestone)

GEOL, 22 Soft calcarecus sedimentary rocks (chalk)

Surface geology - recorded as % of grid square, in 4% units

GEOL, 23 Bedrock
GEOL, 24 Boulder clay or other drift cover with a medium- to fine-
textured matrix
GEQOL, 25 Sand and gravel drift cover
GEOL, 26 'Clay-with~flints' cover

GEOL, 27 Alluvial cover
GEOL, 28 Wind-blown cover
GEOL, 29 Peaty cover
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APPENDIX TABLE 2.3

GEOLOGY DATA GROUP ATTRIBUTES
Identified in the data set as GEOL, 1-29, derived from mapping upits
of the 1:625 000 Institute of Geological Sciences, Great Britain
(North and South) maps of solid and drift geology.

ATTRIBUTES

Bedrock Stratigraphy - recorded as % of grid square, in 4% units

GEOL, 1 Pre-Cambrian

GEOL, 2 Cambrian, Ordovician and Silurian

GEQL, 3 Devonian

GEQL, 4 Carboniferous

GEOL, 5 ©Permian and Triassic

GEOL, 6 Jurassic

GEOL, 7 Cretaceous

GEOL, 8 Tertiary

GEOL, 9 Igneous rocks of unspecified stratigraphic age

Bedrock lithology - recorded as % of grid square, in 4% units

GEOL, 10 Intrusive acid igneous rocks and lithologically similar
metamorphic rocks (e.g. granite and gneiss)
GEOL, 11 Extrusive acid igneous rocks and lithologically similfr
metamorphic rocks (e.g. rhyolite and mica-schist) |
GEQL, 12 Intrusive basic igneous rocks and lithologically similar
metamorphic vocks (e.g. dolerite and hornblende-gneisg)
GEOL, 13 Extrusive basic igneous rocks and lithologically similar
‘ metamorphic rocks (e.g. basalt and hornblende-schist)
GEOL, 14 Igneous or metamorphic:rocks of high ferro-magnesian
: composition (e.g. peridotite and serpentine)
GE¢L, 15 Metamorphic quartzose rocks (quartzite)
GEOL, 16 Metamorphic calcareous:rocks (metamorphosed limestone
GEOL, 17 Hard sandy sedimentary rocks (hard sandstones, grits)
GEOL, 18 Soft sandy sedimentary rocks (soft sandstones and sands)
GEOQL, 19 Hard clayey sedimentery rocks (slates, shales)
GEQL, 20 Soft clayey sedimentary rocks (clays)
GEOL, 21 Hard calcareous sedimentary rocks (limestone)
GEOL, 22 Soft calcareous sedimentary rocks (chalk)

Surface geology - recorded as % of grid square, in 4% units

GEOL, 23 Bedrock
GEOL, 24 Boulder clay or other drift cover with a medium- to fine-
textured matrix
GEOL, 25 Sand and gravel drift cover
GEQL, 26 "Clay-with-flints' cover ;

GEOL, 27 Alluvial cover g
GEOL, 28 Wind-blown cover : '
GEOL, 29 Peaty cover
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NOTES '

a)

b)

c)

In other data groups with maps at the 1:625 000 scale a 20-point
grid overlay was used, giving area measurements in 5% units.
Geology was a later data group recorded. It was found equally
convenient and slightly more precise to use a 25 point grid giving
4% area units. Denser point overlays than this are too laborious
to use at this map scale and would be inappropriate in relation to
the simplification of map unit boundaries involved in preparing
the source maps.

Of the surface geology attributes, clay-with-flints is a minor’
feature localised over Cretaceous (GEOL, 7) soft calcareous
sedimentary rocks (GEOL, 22) but is of sufficient geological and
ecological interest to justify retaining separately. 'Peat' as
mapped by 1GS is typically of greater purity and depth than is
the case in some areas identified in the Soil data group as
dominated by 'Deep Peaty Soils and Peats' (S0IL, 7) so that
peaty cover as defined by the s0il attribute is more extensive
than as defined by the geclogy attribute.

IGS drift maps at this scale do not distinguish the mineralogical
nature of the drift so that it is not possible to identify where
drift composition differs substantially from that of the underlying
solid rocks.




2.4 Soil attributes

The 8 attributes listed in Aﬁpendix Table 2.4 have been simplified
from the mapping units of the 1:1 000 000 Soii Map of England and
froﬁ an unpublished draft map of sdils in Scotland made available
by ﬁr R Grant, Soil Survey Departmént, Macaulay Institute, Aberdes

andifrom a soil map of the Isle of Man by Dr B 8 Kear.

On ﬁhe source maps the mapping unifs are complexes dominated by a
majdr soil group occurring in assoéiation with other named so0il g1

71 ﬂapping units occur on the England and Wales map and 23 on the

unpublished Scottish map. To reduée these to a few classes clearly

|

Wales,

n;

named

foups .

required very great further simplification of already simplified source

data. The attributes used are classes dominated by a single major

s0il group, or several closely similar major soil groups, using

traditional conventional terminology rather than the current but,

as yet, less widely appreciated current survey nomenclature. As with

the geological data, initial recording listed the proportion of e$°h

square occupied by the mapping units of the source maps, using a
20-point grid for the England and Wales map, and & 10-point grid

for the Scottish map. The initial data lists were then edited to

give

thejsimplified classes. Appendix 4 gives the correlations applie

bet&een mapping units on the sourcé maps and the recorded attributes.

The 's0il data group can be expected to be substantially improvabl

in the near future as a result of the current mapping programmes of

the So0il Surveys of England and Wales and of Scotland. The two

organisations are producing a new, co ordinated, 1:250 000 series

of

s0il maps from comprehensive field work, which will give much more accurate

source maps. From these a wider range of soil attribute categories could

usefully be drawn to replace the present material.
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APPENDIX TABLE 2.4

SOIL DATA GROUP ATTRIBUTES

Identified in the data set as SOIL, 1-8. Data are simplified from
mapping units of the 1:1 000 000 Soil Map of England and Wales
published by the Soil Survey of England and Wales, Rothamsted
Experimental Station, Harpenden; of an unpublished draft soil map of
Scotland made available by Mr R Grant, Soil Survey Department,
Macaulay Institute, Aberdeen; arnd of a map of the soils of the Isle
of Man at 1:63 360 by Dr B S Kear (published by North of England
Soil Group 1982).

ATTRIBUTES

Dominant so0ils ~ recorded as % of grid square, in 5% units for England
and Wales, and 10% units for Scotland

SOIL, 1 Brown Earth Variants

SOoI1L, 2 Rendzinas or Calcareous Soils

SOIL, 3 Gley Soils

SOIL, 4 Humus or Iron Podzols or Brown Podzolic Soils
S0IL, 5 Peaty Podzols

SOIL, 6 Peaty Gleys

so1L, 7 Deep Peaty Soils and Peats

S0IL, 8 Immature or Skeletal Soils

NOTES

a) Attribute SOIL, 1 covers areas dominated by freely-drained mineral
soils; SOIL, 2 areas dominated by shallow or deeper soils
associated with lime-rich parent materials, including calcareous
dune sands in Scotland; SOIL, 3 areas dominated by poorly drained
non-peaty soils; SOIL, 4 areas dominated by freely drained upland
marginal soils and lowland heath soils; SOIL, 5 sand 6 areas
dominated respectively by moderately and very poorly drained
peaty-topped moorland and hill soils; SOIL, 7 areas dominated by
organic soils; and SOIL, 8 covers areas dominated by shallow
s0ils with rock outcrops (Ranker variants) in Scotland and
siliceous coastal dune sands. Other soil groups occur as
subordinate associates of the named dominant soils, and these
latter may occur as subordinate members of other attribute
classifications,

b) On the soil map of England and Wales, a mapping unit shows major
urban areas. Because it is not reasonable to make assumptions
about the nature of any soil cover in such areas, the procedure
of equating the extent of S0IL, 1-8 with the standard area of
land for a square has not been applied to soil data.




2.5 Topographic attributes |

being figures for the total populétion of each 10 x 10 km grid ¢

in (1970, supplied by the Office oi Population Censuses and Survey

Attributes TOP, 1-3 give the numbér of settlements named on the
1:250 000 maps, in three broad size categories. 'Towns' records
separately named areas blocked in grey; 'villages' are named

settlements shown on the maps a8 having 5 or more individual

'building' symbols; 'hamlets' are named settlements with less th*n

5 'building' symbols. These attributes give a picture of the
frequency of settlement centres, but the total population of a g1

aquare (TOP, 7) and the measured area of urban land (in the land
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Thel 1:250 000 series Ordnance Surﬁey maps provide six of the seven
\

topographic attributes included i+ Appendix Table 2.5, the seventh

11

(S .

rid

use

data group, USE, 6) are alternative, preferable, indicators of settlement

patterns.

Other atiributes in this data group give relative density figuresg for

the communication network within c¢ells, with scores on scales of
0-25 for the frequency of major roads, minor roads and railways,
assessed by a method discussed in Chapter 2 (2.2).




APPENDIX TABLE 2.5

TOPOGRAPHY DATA GROUP ATTRIBUTES

Identified in the data set as TOP, 1-7. Attributes are recorded from
1:250 000 OS maps, except for the population figures which were
supplied by the Office of Population Censuses and Surveys (OPCS)

ATTRIBUTES
Settlements -~ recorded as number counts

™p, 1 Towns
TOP, 2 Villages
TOP, 3 Hamlets

Communications - recorded as a relative irequency score, 0-25,fronm
the number of sub-cells in a 5 x 5 grid overlay on the
10 x 10 km cell which contain the specified map feature

TOP, 4 Major roads (defined as motorways and roads coloured red or
brown on the 1:250 000 OS map)

TOP, 5 Minor roads (defined as uncoloured roads on the
1:250 000 OS5 map)

TOP, 6 Railways (in use)

Population -~ recorded as the total figure for each cell at the 1870
censusg, as supplied by the OPCS

T™OP, 7 Total population, 1970
NOTES

a) This scale of map records virtually the entire railway network,
but inevitably, due to space contraints, only a selection of
the actual road network, so that a higher proportion of actual
roads is shown in less settled areas than in densely settled
areas.

b) The population data (TOP, 7) are held as x 10~2 of the actual
population figures, rounded up to the next higher 100. Thus a
data entry of 1 means a population between 1 and 100; a data
entry of 2 a population between 101 and 200, etc. This was
desirable to reduce the range involved (1-897265). Sums of
populations for groups of squares will thus be small over-
estimates. Population data should not be quoted for publication
without the approval of OPCS.



2,6 Land use attributes

Tab#e 2.6 lists 22 attributes of téis data group. Attributes USE, 5.
3 i

(fofest and woodland) and USE, 6 (@rban) are taken from maps, the

first of these from the 1:50 000 05 series. The second was also

measured from this series for Scotland but, for England and Wales,

from 1:250 000 'Developed Area' maps produced by the Department of

theéEnvironment in 1969 from an ai$ photo survey.

All other land use attributes come from computations to the 10 x 10 km
grid cell basis of this datarset from the official agricultural
statistics for 1972, Statistics cqllected annually from farmers
are made available on a parish basis, in England and Wales by the
Minﬂstry of Agriculture, Fisheriesgand Food, and in Scotland by ;
the Department of Agriculture and Fisheries for Scotland. The
allocation of parish data to a grid square basis was carried out at

the Edinburgh Regional Computing Centre, using statistics as previously
empﬂoyed for the sgricultural atlaées of Professor J T Coppock

i \

(Coﬂpock 1876 a, b). ITE is grateful to Professor Coppock, the

Ediﬁburgh Computing Centre and the respective Ministries for permission

to use these statistics and for their provision in a form suitabl
for this data set. Figures for 1972 were used because those for later
years were not availﬁble at Edinbu#gh when the computing was carrjed out.
i i .

It.ﬁust be made clear that there are considerable difficulties which
preventracceptance at face value of the quantitative detail of these
statistics at individual cell level, as distinct from their regional
swe@p. This is especially the casé in upland areas where parishes
cangcontainhparticularly diverse lgnd types and hence land uses.

The brqblems run through from the original definiticons of individTal
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statistics, their method of collection and checking, and their
presentation on a parish basis, to the inevitable effects of transforming

parish statistics to a cell basis.

The first difficulty with the source data for the purpose of this

data set is that some categories used on the Scottigh parish return
forms filled in by individual farmers differ from those used in
England and Wales, especially in the cattle section. Because the
attributes used in this data set are a simplification and reduction

of more numerous individual headings on the forms, decisions were
initially required to ensure as close an equivalence as possible

in such cases between the categories used for an attribute from the
England and Wales returns, and from the Scottish data, It is believed
that these decisions will have ensured acceptable compatibility

between attributes north and south of the Scottish border.

Secondly there is no certainty that all farmers interpret the requirements
of the forms uniformly. There is a particular problem with regard to
uncertainties in definition and recording of 'farmland under rough
grazing', which Coppock notes is "the least well-known statistically

of all the major categories of land use in the country”. Anocther

aspect is that farmers generally record land on a single farm on one
return, not distinguishing whether the farmland falls in more than one
parish. All data for the farm are then treated as relating to the

parish in which the farmhouse is situated.

In transforming parish data to a cell basis, other deviations from

reality enter in areas with complex land uses, Parish data already
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conceal internal variety in the case of parishes with widely differing
types of land and land use. The orly practical wﬁy of transforming
par;sh to cell data, without in eﬂfect a national re-survey, is to
allkcate the values for a parish-&nifornly to all grid cells which
fali entirely within the parish, and deal with grid cells which gtraddle
parish boundaries by proportional allocations. For previous work in
Edinburgh,_data had already been prepared on a 1 X 1 km cell scdle,
andéthese were amalgamated to the%lO X 10 km scale for ITE. _ i ;
The outcome is a picture which is broadly correct, but which deviates

in local detail from the truth, particularly in complex upland areas.

As a known example, the parish of;the Small Isles off the west cogast

of ;ainland Scotland, south of Sk%e, includes smaller islands with
significant agriculture, and a larger island (Rhum) owned and managed
as a National Nature Reserve with minimal agricultural stock. Because
parish data are distributed across all 1 x 1 km cells which make up a
parﬁsh, the 10 x 10 km cells cont%ining Rhum are recorded in this é |
datL set as having the greater paft of sheep and cattle of the other |
islands in the parish, though no sheep and very few cattle are actually
present on Rhum. 1In this case thq 'error' is known to the compilers
of #he data Qet and could be editedd out but it is impossi#le correctly

to hdjust all such transformation?'errors'.

The overall regional view of recent agricultural land use that is
obtained from the recorded data however conforms reasonably to
dis&ributions plotted by Coppock 41976 a, b) and to total areas 4nd 5 é
stoﬁk numbers for England, Scotlaﬂd and Wales. At present, and probably

in the foreseeable future, there are unlikely to be alternative figures

that, with any reasonable level o; effort, can be made more accurately

applicable to grid cells.
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APPENDIX TABLE 2.6

LAND USE DATA GROUP ATTRIBUTES

Identified in the data set as USE, 1-22. USE, 5 is from 1:50 000 OS maps;
USE, 6 is also from 1:50 000 maps for Scotland but from 1:250 000
'Developed Area’' maps (1969) of the Department of the Environment for
England and Wales. Other attributes are from statistics computed in the
Edinburgh Regional Computing Centre from data reworked on behalf of
Professor J T Coppock, Department of Geography, University of Edinburgh,
from parish returns for 1972 supplied by the Ministry of Agriculture,
Fisheries and Food, and the Department of Agriculture and Fisheries for
Scotland.

ATTRIBUTES

Agricultural land use - recorded as % of grid square, from statistics
for 1972

USE, 1 Farmland under cuitivation for crops other than grass
USE, 2 Farmland under sown ("improved') grass

USE, 3 Farmland under rough grazing

USE, 4 Total farmland (as USE, 1-3)

Other major land uses - recorded as % of grid square, in 1% units

USE, 6 Forest and woodland
USE, 6 Urban development
USE, 7 Balance of land in uses other than agriculture,
forest and woodland, or urbsn development (as 100 (or area
of land) - USE, 4-6) recorded only where positive value
_ (see note a)).

Individual agricultural crops - recorded as % of grid square, from
statisties for 1972

USE, 8 Wheat

USE, 9 Barley

USE, 10 Oats

USE, 11 Potatoes

USE, 12 Sugar beet

USE, 13 Stockfeed crops

USE, 14 Horticultural crops - vegetables

USE, 15 Horticultural crops - fruit

USE, 16 Total extent of specified crops (as USE, 8-16)

Farmland Livestock - recorded as numbers in grid square, from statistic
) sources, 1972

USE, 17 Dairy cattle
USE, 18 Beef cattle
USE, 19 Sheep

USE, 20 Pigs

USE, 21 Poultry
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Workers employed in agriculture - recorded as number in grid square,
from statistics for 1972

USE, 22 Total regular and casual farm staff

NOTES

a) Problems in the initial statistics and their transformation, putlined
‘above, create discrepancies between the actual land area of epch ceil
'and their agricultural uses. A grid cell would be expected tp include
‘agriculture (USE, 4), forest (USE, 5) and perhaps urban land {(USE, 5)
Iaddmg up to equal, or be 1ess\than, the total land of the square, any
ibalance then being allocatable| to miscellaneous 'other uses®
EIn practice, USE 4-6 (and ofteip USE, 4 alone) exceed 100. It! would be

figures proporticnately to ensure that USE, 4~6 did not excee
‘This, though cosmetically desirable, would stray even further
‘real situation than these dataialready do, and the alternati
been adopted of leaving the figures as they are, and allowia
-to adjust individual deviations as he thinks best when he re
-outputs. This data group is thus an exception to the correl
land totals measured from different source maps for differen
groups in each square which hag been widely applied to map-d
data (see Chapter 2, 2.2). It also means that USE, 7 is of
except in the clear cases of small areas known to have no agricultural
use, and in which all the small extent of land has been allo
USE, 7.

b) For England and Wales an alternative measure of land in non-dgricultural
use is given in the Agricultural Land Classification (ALC) data group
as attribute ALC, 6., However this clasa includes some major forests
and urban land areas but not all of these, as well as a few large
nature reserves and airfields which may in fact have subordinate
pastoral agricultural use. In Scotland, the draft ALC maps show
only the major cities as non-agricultural land, so that there is no
. comparison possible between the figures for attribute ALC, 6 |in
. Bcotland and in the rest of Great Britain. At present no prdferable
figures for the overall balance of land uses have been located that
could bhe applied to grid cells.

c)

Livestock figures are held asix 10”1 for sheep (USE, 19) and |pigs

i (USE, 20), and as x 10~2 tor poultry (USE, 21); the print-out figures

| being rounded up to the next higher 10 or 100. A record of (3' for
 USE, 19 thus refers to 30 sheép (actually & value of between |21 and 30).
and for USE, 21 refers to 300 poultry {(actually a value of bgtween 201
and 300).
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2.7 Agricultural land classification attributes

This data group contains 6 attributes, listed in Appendix Table 2.7,
determined off published and unpublished maps, using 100- and 20-point
grids respectively. The source data for England and Wales are the
1:250 000 Agricultural Land Classification maps published by the
Ministry of Agriculture, Fisheries and Food. Similar maps have

not been published for Scotland, but a compatible draft map has been
supplied for the purpose of this data set by Mr Campbell Clark of

the Department of Agriculture and Fisheries for Scotland. These
classifications take into account a combination of natural environment
features, of climate, physiography and soil, that affect agricultural
productive capacity and versatility, in gradings which cover decreasing

versatility for arable use, from class 1 downwards.

Some modifications to the England and Wales system now under
development are aimed at sub-dividing the most extensive classes

(3 and 5) to counter the inference often made that class 3 is "third-
class" agricultural land, and to distinguish different levels of
actual and potential productivity within the wide variety of hill
land in class 5. If maps including such modifications become
comprehensively available then this data group can be revised and

expanded.



APPENDIX TABLE 2.7

AGRICULTURAL LANb CLASSIFICATION DATA GROUP ATTRIBUTES

Identified in the data set as ALC, 1-6. From 1:250 000 published

maps of

the|Ministry of Agriculture, Fishemies and Food for England and Wales,

and from an unpublished draft map of the Department of Agriculture

and Fisheries for Scotland.

ATTRIBUTES

Agricultural land classes - recorded as % of grid squares in 1% units for

England and Wales, and 5% units for Scotland

AlC, 1 Land with very minor or no limitations to a wide range gf arable

agricultural use

w agricultural use
ALC,

ALC, 2 Land with some minor linmtations to a wide range of arajle

3 Land with moderate Iimitations to arable agricultural usge

ALC, 4 Land with severe limitations to arable agricultural use

ALC, 5 Land with very severe limitations to arable agricultural use

ALC, 6 Land primarily in non-agricultural use
i \

NOTES

a) . The unpublished Scottish draft map uses categories identified as
| A+, A, B+ and B, B- and C, D. | These can be equated broadly with
" ALC classes 1-5 in England and Wales, and this has been done|in this

data group. !

b) On the Scottish map, the 'non-~agricultural use' category only covers
- major cities. On the maps of England and Wales, some urban areas and
| large sectors of 'land in othér uses' (such as major forests

alrports and large conservation areas) are shown separately.| They

have been combined here as attribute ALC, 6 but this attribute does

not represent the same thing in Scotland as in England and W
A separate measure of urban land for all grid squares is givz
attribute USE, 6 in the land use data group.

les.

n as
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2.8 Conservation status attributes

This data group at present includes 6 attributes, listed in Appendix

Table 2.8. CONS, 1 and CONS, 3 record the prescence within a square of
specific National Parks (NP) or Areas of Outstanding Natural Beauty (AONB),
decsignations in use in England and Wales. For these categories, the
extent of the identified NP or AONB in a square is recorded as attributes
CONS, 2 and CONS, 4 respectively. The remaining attributes are presence
records of squares which contain any designated 'Heritage Coast' (England
and Wales), or which include part of any 'Scenic Area' (Scotland) as

proposed by the Countryside Coﬁmission for Scotland.

The presence, and possibly the extent, of National Nature Reserves, and
perhaps also of Sites of Special Scientific Interest, as designated by

the Nature Conservancy Council, will be added to this attribute group

in the near future.



APPENDIX TABLE 2.8

CONSERVATION STATUS DATA GROUP ATTRIBUTES

Identified in the data set as CONS, 1-6, from maps for England %nd

Wales supplied by the Countryside Commission (CONS, 1-5), and T
Scétland (CONS, 6) from 'Scotland's Scenic Heritage' (Countrysi

Commission for Scotland 1978).

ATTRIBUTES

CONS, 1 and 3 are entered as the reference number of any NP or A
that occurs in a square or as O if no NP or AONB is present. 1In
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e

ONB
the few

cases where more than one such area falls in a square, only the|most

extensive is recorded. CONS, 2 and 4 give the extent of the ide

_NP or AONB, in 1% units. CONS, 5 and 6 note the presence of
'H?ritage Coast' or 'Scenic Area' by the entry 1, and their abse
by the entry O. E

CONS, 1 Presence of a National Park (by its reference number)

CONS, 2 Extent of the identified NP

CONs, 3 Presence of an Area of Outstanding Natural Beauty (by
; reference number) ‘

CONS, 4 Extent of the ident1f1ed AONB

CONS, 5 Presence of declared Heritage Coast

CONS, 6 Presence of suggested Scottish Scenic Area
i i

NOTE }

ntified

nce

its

Reference numbers for NP and AONB, as entered in CONS, 1 aind CONS, 3

Na?iqﬂgl Parks (CONS, 1) - Areas of Outstanding Natural Bgauty (CONS, 3)
1 Northumberland 1 Northumberland Coast 18 Surrey [Hills
2 Lake District 2 Solway Coast 19 Kent Dgwns
3 Yorkshire Dales 3 Arnside and Silverdale 20 East Hampshire
"4 -North York Moors 4 Forest of Bowland 21 Sussex |Downs
5 Peak District 5 Lincolnshire Wolds 22 Chicheqter Harbour
6 Exmoor 6 Norfolk Coast 23 South Hampshire Cdast
7 Dartimoor 7 Cannock Chase 24 TIsle of Wight
8 Snowdoenia 8 Shropshire Hills 25 Dorset
9 Penbrokeshire Coast 9 Suffolk Coast and Heaths 26 North Devon
10 Breceon Beacons 10 Malverp Hills 27 Fast Ddvon
: 11 Dedham Vale 28 South Iluvon
12 Wye Valley 29 Isles gf Scilly
13 Cotswolds 30 Cornwall
14 Chilterns 31 Anglesay
15 M=ndip Hills 32 LLeyn
16 Norih Messesx Doans 33 Gower

17 OQuantock Hills
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APPENDIX 3 CORRELATION OF GEOLOGY SOURCE MAP UNITS WITH GEOLOGICAL

DATA GROUP ATTRIBUTES

a) Solid Geology - South Sheet

] Attribute allocation in Geology Data Group

Map unit symbol

Stratigraphy ' Lithology
Gothic D* 1 13
Gothic G* 1 11 (10)
U 14
E 12
D 12
H ) Symbols U-T recorded here iz

) either as their given
F ] , 10
G )} stratigraphic age (1-8), 10
B ) or as attribute 9 where no 13
S ) age is given opn the source 13
2 ) maps 13
R 11
T 11
Gothic X** 1 11
a, al-2, a3 2 19 (17)
b, bl, b2, b3, b5, b6, b7 2 19
b5-7 limestone 2 21
¢, c2, c3 **x 3 17
c1 3 17 (18)
c2 limestone 3 21
d2 conglomerate 4 17
d2 4 21
dq **x* 45, d6 4 17, 19
e 5 17, 18
e’ e2 5 21 _
e3, €5 5 18, 20
ed 5 21
£1-3, f1-5 5 18 (17)
f4-5 5 -
16 5 20 (17)
El, g5, g9, gl4®kkkx 6 21
Ez' gs_s***** [ 20, 21
g3-4 6 18
810, gi2 6 20
gli 6 21 (18, 20)
gl13 6 21 (17, 18)
h, h2 7 18 (20)
h1 7 20 {18)
h3-4 7 18, 20
hS 7 22
i1-2 8 18, 20
i3 B 20
14-7 B 18
ig-12 8 18, 20, 22
k 8 18
kl 8 22
1 8 18, 20
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b) Spiid Geology — North Sheet
Attribute allocation in Geology Datia Group
Map unit symbol Stratigraphy Lit%ology
1, 5 ‘ 1 14
2, 6, 7 1 12
3, 3¢, 8 1 10
2 1 10
9 ! 9 14
10, 11, 13, 14 9 12
12, 15, 16 9 10
17, 22 2__ 13
18, 23, 24 3 ' 13
19 4 13
20 S 13 P
25, 26 3 11
27 4 11 ——
28 2 11
29, 31, 33, 34, 38, 41, 42 1 11
30, 35, 44 1 16 L
32, 37, 38 1 15
36 1 13
40, 43**xxxk 1 19 i
45 1 17
46 2 15
47 2 17
48 ) 2 21
49, 50, 51, 52 2 19
53, 54, 55 3 17
56 4 : 19
57 4 17,/ 19, 21
58 4 17 L
59, 60 4 17, 19
61 5 17
62 | 5 L 21 %
63, 63 5 | 18,] 20
64 6 {17, 21 (19)
65 6 17
66 6 19
68, 69 8 18 o
| :
¢) Drift Geology - North and South Sheets
Areas| left white on map; Landslip ;3er§7 23
Boulder clay and morainie drift 24
River terrace deposits (mainly sand and gravel;
Raised beach and marine deposits; Giacial sand
and gravel; Sand and gravel of uncertain age or
origin 25 .
Clay-with-flints ; 26 '
Lacustrine clays, silts and sands;
Alluvium , 27
Blown! sand; Brickearth, mainly loess 28
Peat 29
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NOTES

a)

b)

Where lithology is shown as e.g. 17, 19, the area involved is
divided equelly between lithological categories 17 and 12. Where

shown as 17 (19) the area involved has been allocated 75% to 17,
25% to 19.

¥ Gothic D and G in Devon have been recorded as stratigraphic age
unknown (3)

** Gothic X on the Longmynd, Shropshire, has been recorded as
stratigraphic age uncertain and lithology complex (3, 17, 19)

*x% In Southwest England the Devonian has been recorded as the
following lithological classes: ¢, cl1 = 17, 18; ¢2 = 19; ¢c3 = 19 (17)

#%*¥* In Southwest England the Carboniferous rocks d4 (Culm Measures)
have been recorded ss of lithology 17, 19)

*#%*%% In the North York Moors are, map units g, and g 5-8 have been
allocated lithologies of 20 and 17, 20 respectively, rather than
the general lithologies allocated to these stratigraphic units

*xk¥*%x Map unit 40 on the IGS 'North' solid geology sheet is
jdentified as "slates, phyllites and mica-schists”. On balance it

was decided to record it lithologically in this data set with attribute

19 rather than 11,
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APPENDIK 4  CORRELATION OF SOIL SOURCE-MAP UNITS WITH SOIL DATA
B GROUP ATTRIBUTES

Map Units :
a) on published soil map of Ergland and Wales Soil attribute in data set
b) on manuscript soil map of Scotland

a | 2, 3, 12, 13, 18-40, 60-63
(Brown Alluvial Soils, Brown Sands,
Brown Earths or Argillic Brown

Earths dominant) 1 Brown Egrth Variants !

‘b | 2, 28, 29, 31, 32, 34, 40

a | 10, 11, 14-17, 45, 46, ’ |
(Rendzinas, Brown Calcareous Earths

or Calcareous Pelosols dominant) 2 Rendzinas and
i Calcaregus Soils .

a | 4-6, 47-59, 68, 69. ‘

: (Alluvial Gley Soils, Sandy Gley
Soils, Cambic Gley Soils, Argillic
Gley So1ls or Stagnogley So:ls .
dominant) 3 Gley Soils ‘ !

b ! 3, 10, 11, 15

ia 41-44, 64
(Podzols, Drier Lowland Gley-

Podzols, Drier Lowland Stiagno- 4 BHumus on I}on Podzols ;
Podzols or Brown Podzelic Boils and Broﬁn Pddzolic’ !
dominant) Scils
b |'56, 57
a | 66, 67

(Upland Stagnopodzols dominant)
| 5 Peaty Pddzols

b 60, 61, 62

a |7, 8, 65, 70 : -
(Humic-alluvial Gley Soils, Upland ‘

Gley-Podzole or Stagnohumi¢ Gley '
Soils 'dominant) 6 Peaty Gleys

-

b |65, 68
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Map Units

a) on published soil map of England and Wales
b) on manuscript soil map of Scotland

Soil attribute in data set

a 9, 71
(Earthy Peat Soils or Raw Peat
Scils dominant)

b | 67, 69

7 Peaty Soils

a 1
(Raw Sands dominant)

b | 20, 27

8 Skeletal Scils






