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INTRODUCTION

Choice of Area Units for Data Recording

1,

2.

In considering units of area suitable for land data rqcordA”
ing and classification on a national scale, the colleétion,'
storage, analysis, retrieval and presentation of data become
easier and more effective when standard size units hre used.
within the total iand area of England and Wales of 151,130
km? (130, 367 and 20,763 km® respectively), the Naticnel
Grid at the 10 x 10 km scale provides 1,684 x 100 km?
squares consisting wholly or partly of land. This gives a
sufficient, but not excessive, sub-division of the land into
convenient sectors for many studies on a national scale, and
the 10 x 10 km grid square is the unit of area that has been
adopted for the present work., Although the boundaries of
such gricd squares are arbitrary, and their treatment as
discrete entities with internally uniform properties is
unsatisfactory at a more detailed level, their boundaries
are no more arbitrary in regard to natural geographic divi-
sions than are those of administrative units, and an assump-
tion of uniformity at this scale is reasonable in consider-
ing natiosnal trends.

As one alternative, the use of administrative units has in

its favour that some statistics are directly available on a
parish, district or county basis, and that data and inter-
pretations for su:h areas can be more immediately assessed
and used by those involved in planning and administration.
Their disadvantages are more compelling and include the wide
size range within a category of administrative areas, such
as parishes or districts, their somewhat changeable bound-
aries in recent years, and the problems that the complexity
of these boundaries create for éasy extraction of data off
maps as well as for clear visual and statistical display,
manually or by computer plots, of coungrywide trends.
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Definition of "Upland"

3.

In deciding initially what the limits shouid.be of the area
to be studied, the simplest definition of "upland" is all
that land which lies above a specifiéd a1t1£ﬁdé,'and this is
the definition that was adopted, the'chbsen altitudé being
800 ft, O.D. (c. 244 m). Any particular altitide may be
disputable when applied over an extensive area,'but the one
selected is considered to be effective in giving a division
of BEngland and Wales into generally acceptable broad zones
of "lowland" and "upland" character. (Acceptance of the
idea of two such distinct character zones is all that is
required here, without any attempt to define them.) A lower
altitude division would classify as upland too much land of
obvious lowland landscape and land use character, while a
higher altitude limit would in some areas exclude marginal
upland foothill country. More sophisticatad definitions
were considered, such as those that can be derived from
climatic or land use variables. To an extent, to select
appropriate definitions of this type required the prior
collection and analysis of data that was the object of the
study. In any case, the significant differences, even
within the relatively small area of England and Wales, in
the altitude at which, for example, given rainfall or
temperature levels are reached, or at which selected land
use changes occur, makes these initially apparently more
desirable definitions too complex in their application, and
they were rejected in favour of simplicity. Because the

10 x 10 km grid squares were the chosen units for data
recording and classification, a definition must classify
each square as either upland or non-upland. The decision
made was to class as "upland" those squares which contained
4% or more of land above 800 ft. O.D., as determined by the
measurement method used ( 10, ). This procedure has the
merit of grouping into a clearcut upland zone the core sec-
tors of the upland regions together with their immediately
adjacent lowland fringes thet they strongly influence.



General Considerations of Upland Cléssificdtion

4.

The first assumption of this study is that data tabulated
for the 100 km2 grid squares provide valuable means of
investigating the distribution of individual land charac-_
teristics; of comparing the distribution of land charac-
teristics of one category with those of another; and for
the quantitative description of the land charac;erisfiés of
geographically defined upland regions. The sqéond assump-
tion is that a primary land classification based on a range
of natural physical environmental factors should be the most
effective means of providing a sound framework for classify-
ing the uplands of England and %ales on a natioﬁal scale.
The attributes used for this primary classification are
taken from data groups covering physiography, climate and
soils. Soils are used as, on the one hand, a key direct
control on land use and land potential, and, on the other
hand, as an integrating reépénse to the ihferactions of many
environmental factors, including those of geology and biotic
history as well as physiography end climate. The distribu-
tion of classes in such a primary natural environmental land
classification can be compared to that of other land proper-
ties and land use characteristics in explaining and predict-
ing use and potential. By combining the natural environ-
mental factors with "cultural" features resulting from men's
use of the uplands, secondary land classificationé based on
natural and man-imposed land characteristics can also be
developed and investigated.

It might well be expected that enough classifications of
land in the uplands of England and VWales must already exisf
to render superfluous anything other than selection and
recommendation of the most apprdpriate existing scheme,
That, this, unfortunately, is not the cese can be seen from
a brief consideration of the types of land classification
that are nationally available. These generally suffer from
one or more of several major wéaknesses for the present pur-
poses:- Their cover nationélly is incomplete or inconsis-
tent; they are inadequate because they are based only on
single characteristics or groups of characteristics; they
combine several characteristics in their classification but,



so far as their use in the uplands is concerned, they allow
too wide a range of properties within one or, at best, very
few classes; they depend on characterigstics too readily
modified by short-term changes; or finally they agre not
appropriate to consideration of broad national trends. It
is neither possible nor desirable to attempt here an exten-
sive review of international experience in the land classi-
fication field, nor to describe in detail ell those types of
map material relevant to land classification that are avail~
able in Britain, but a summary treatment of the latter may
be helpful in survort of the contention that an alternative
approach is desirable.

Maps of complete national coverage, but dealing with par-
ticular aspects of land character, include those of the
Ordnance Survey. These provide the essential and most fer-

tile single data source concerning physiographic and topo-
graphic characteristics of the land of Britain, but they do
not directly allow landform classes to be identified, even

if landform alone was adequate for a general purpose land
definition and classification. Interpretive landform classi-
fications based particularly on absolute altitude and alti-
tudinal range, following the ideas of the late D.L. Linton,
have been applied in regional studies, particularly of land-
scape "quality", but not nationally, Terrain analysis, a
more detailed landform classification, mainly based on air-
photo interpretation, supplemented by map and/or field data,
has also been used in local studies in Britain, and more
widely overseas by British scientists, but a national classi-
fication from this approach has again not been attempted
here. Climatic maps, particularly of rainfall, are becoming
avatlable at useful scales for national assessment of the
climatic range. Geological maps, of more detailed coverage
than the climatic maps, are available of high standard and
full national coverage, at appropriate scales, but their
emphasis is on solid geology and stratigraphic age of rocks,
rather than on the nature of the immediate sub-soil uncon-
solidated mineral material end on rock lithology, which are
more relevant to soil and land quality.



Considering maps which oiéplay land characteristics that
combine the interactions of other site factors, the most
important are Soil maps:"At a defeiled level these are
available only for a small part of the uplends of inglend
and Wales. A generalised national soil map has been pro-
duced by the Soil Survey of England and Wales by extrapola-
tion from theé areas of detailed survey and is the source for

- the soil data used in this study. Land use capability maps,

based on American 1deas modified for application in Eritain,
are being produced by the Soil Survey to accompany local
soil maps. This scheme, using a combination of soil lanc-
form and climate factors, grades land according to its flexi-
bility for agricultural use. A very limited area of the
country is yet mapped in this way, and, because the clessi-
fication covers the national range of land quality; only at
most three classes, and often geﬁér, Qould apply in most
upland areas. £ basically similar land grading, but one
which has national coverage, is used in the maps.6f the
Agricultural Land Classification published by the Ministry
of Agriculture. These use five agriculturél grades based on
the degree to which physical limitations of soil, landform
or climate impose long-term limitations on agricultural ﬁse,
plus two non-agricultural classes, fgain their target of
national coverage and relative grading, with few grades,

means that the uplands dominantly consist of one or two
agricultural grades and one non-agricultural class. The
pPresent research programme of the Agricultural Cevelopment
and Advisory Service includes a pilot survey to develop 2
more detailed division of upland land, =Ry considering vege-—
tation, slope, drainage, and surface irregularity, these
maps aim to show four categories of improvebility in "hill?"
areas (unenclosed, unimproved land) and four of flexibility
of use in "upland" areas (enclosed land under relatively
intensive use). If this study is successful and can be more
widely applied the detail would be important on a district
or regional basis, and may be simplifiable into a national
scheme. Vhether it can be adapted to classifying upland for
other purposes would remain to be tested. Within its own
landholdings valuable maps of site guality for forestry are
produced by the Forestry Commission, based on soil, site-
exposure, altitude, and sometimes vegetation. Uroader



schemes might again be possible as individual forest maps
extend in coverage. VYegetation maps are not available
nationally as a consistent published series, and, in any
case, vegetétion is readily affected by gshort-term manage-
ment chahgea, so that such mapéfquickly become historic
documents. Land Use maps are similarly essentially his-
toric, however recently completed, though stability in land
use is a feature of some upland regions; as change is of
others. Although these maps are available quite widely from
two speils of activity of unofficially organised Land
Utilisation Surveys, they combine this rather transient
character, in local detail, with an oversimplified mapping
of upland principally into only one class.

DATA FOR CHARACTERISATION AND CLASSIFICATION OF UPLAND IN BNGLLNC

AND WALES

General Considorstions of Data Source Quality and the Precision

of Data Collecticn

8, Because, ia part, of unavoidable constraints on the time anc
manpower avallable for this study, two reservations about
data sources and collection methods require mention, Firstly
the source material had to be taken from the most readily
available sources. In some cases better material may be
locatable through a more intensive search, and in others the
work of various organisations is likely to produco material
of higher quality in the future. Of course, at the scale
involved, simplification of the ectual situation will always
be essential to smooth complex detail into mappable classes.
Secondly the quantitativé'measurement of attributes in the
upland gric¢ squares required a compromise between essential
Sspeed and desirabie precision. Por the listing of data,
some 28,000 individual items were quantitatively measured or
read from maps, and a similar number of items in a modified
version oif this attribute listing also had to be prepared
for classification analyses. The inevitable compromise is
acceptebl-e fcr the classifications and will not atfect
general interpretations but it does mean that the data for

“individual squarés are, apart from the reservation about
sour<e material quality in some cases, also affected by



Data

measurements made with less accuracy than would have been
possible if more time, labour or sophisticated procedures’
had been possible. It is necessary to put these reserva-’
tions clearly but it is important that they are not over-
emphasised. lore precision in data extraction, and for some
aspects better source material, would increase conficence in
the details, but the methods adopted enable a picture of
uprénd landscape characteristics to be put forward at the
natiénal scale with an acceptably high degree of conficence,
qualitatively and quantitatively. '

Sources and Methods

10.

A detailed listing of the attributes recorded for uplenc

100 km2 grid squares, their sources, and the method of
recording of each group of attributes, is included in the
Appendix volume of data tables, £ sunmmary version of this
listing is given here as Table 1, The data used for élassi-
fication are grouped in categories of Physiography, Ciimate,
Soils and Topogranhy. Data in Land Use and Zgricultural
Land Classification categories are also given., These pro-
vide material that can be considered in relation to upland
regions, to the physical environmental characteristics, and
to classifications based on these. The complete data list- .
ings for each category of attribute form the bulk of the
appendix volume.

Very precise methods are available for measuring areas occu-
pled by classes on maps, or for determining the lengths of
linear features, such as rivers or roeds, within & cefined
area, by slow and careful manual means or by sopiaisticated
automated methods. Because of the time limitations of this
study, relatively rapid manual sampling methods were necessary.
For area measurement, point counts were used. £ grid of '
points is overlaid on the map unit to be samplec and the
number of points falling in each map class to be measured is
recordec, The larger the number of points in the grid, the
better tie accuracy of measurement, but the greater time
required for the work, There are arguments for a rancdom
spacing of points in such a grid, rather than a systematic
spacing. The latter 1s generally favoured by users as givine



regular area coverage, the former by statisticians because
random sampling is desirable to conform with mathematical
theory on which pgeneral statistical data handling is basecd.
Systematic points, however, are easier to count rapidly., Cn
maps at the 1:250,000 scale, used here for much data extrac-
tion, a 25 point systematic grid covering the area of one

10 x 10 km grid square was used. The presence of one point
in a map class was taken as measuring 4% cover of that class
in the square. Because of the alternative patterns possible
for the distribution of equal areas of a given class, the
same extent of a class in several squares can give cdifferent
apparent areas by such a measurement method, differences
which would be reduced by using closer spaced, i.e. more,
points per unit area. In general, 4% units give a reason-
ably accurate measurement at this scale. A practical con-
venience of the use of 10 x 10 km zrid squares is that 1%
cover equals 1 km2. For smaller-scale maps a 10 point grid
per 100 km2 grid square was used, which measured areas in
units of 10%. In one trial case a 10 x 10 sguared grid was
used to count the number of 1% units occupied by a class.
Unless taken very slowly, which was impractical, this was
not found a convenient method, For linear features, the
number of intercepts the class of feature made with two
transects (K-S and E-W) through the mid-point of a grid
square was used as a measure proportional to the total length
of the lincar features in the square. The actual measure-

ments were much helped by the use of a large.ciameter, self-
illuminated desk magnifier.

Physiographic Attributes

11.

Because "upland" grid squares were defined as those contain-
ing 4% of land above 800 ft, O0.D., altitude class distribu-
tions were the first attributes to be measured. The per-
centages of land above 800 ft. (c, 244 m), 1,400 £t. (c, 427
m), 2,000 ft. (c. 610 m) an¢ 2,900 ft, (c., 924 m) were
measured for all 10 x 10 km grid squares in England and
Yales. The chosen height bands are arbitrary but give alti-
tude classes that can be considere< as lowlands, low uplands,
hills, mountains and high mountains .in a 3Sritish context.

They relate quite closely to land use experience. For



2.

13.

example, the Forestry Commission have used, in regional
studies of land potential for forestry, altitude bands with
230, 400 and 600 m 1imits to interpret yield possibilities.
For the grid squares which were found, by the 25 point sys-
tematic grid method of area assessment (9-10), to contain
4% or more land above 890 ft. O.D., the full range of other
attributes listed have been measured. |

It was felt that an attempt to include a measure of major
surface irregularity as a landform characteristic was desir-
able. £ rather loosely controlled rapid count was therefore
made of the number of reversals of siope direction which
involved approximately 600 ft. height difference between
crest and adjacent depression along a N-8 and an E-¥W tran-
sect through the mid-point of each grid square. River
density was also assessed by the number of intercepts that
the mapped watercourses made with two cross-transects. The
cross-transect data have been tabulated as they were recor-
ded, separately for N-& and E-W transects, for these and
other attributes measured in this way. In interpreting the
results, it is preferable for most purposes to sum the
figures for the two transects as a single measure of the
attribute occurrence in a square. At the scale of this
study there are few occasions on which a preferred orienta-
tion of the features with respect to 1i-C and E-¥ axes is
likely to be significant. Freshwater tocdies shown on the
1:250,000 0.S., maps had been counted previously by I. Smith
(I.T.E., Edinburgh) and his data are inclucded in this attri-
bute category. The extent of land in tkree slope classes
was determined, using a point gricd, from & manuscript map
made available by the Soil Survey of Zngland and ¥Yales.

This had been derived from contour s»ecing measurements mace
on 0,S. maps at grid intersections, with & simoothing and
extrapolation from these measurements to give mepped classes
of slope limits relevant to agricultural land use.

¢ general comment about the Ordnance Curvey 71:2853,0230 &th
series maps, used as the source of most rhysiographic and
topographic data, is that they deliberately emphesisec the
major relief patterns and the road network, with 2 nerasllel
simplification of much detail and a generalisation of tuiléd-



ings to those occurring centrally in villages and hamlets on
the selected road network. TVoodland is only depicted for
large continuous areas. The cartographic principles of this
series and their clear presentation made them particularly
convenient for date extraction for the present study but
clearly more detail could be derived from the extra effort
involved in moving to the 1:50,000 0.S. series as a data
source,

Climatic Attributes

14,

15.

Rainfall is the most comprehensively mapped climatic veri-
able, and is displayed on published maps on the ©.S.
1:250,000 base. In the construction of these maps extra-
polation from the spot data sources to area distribution by
some reference to relief obviously creates an element of
circularity in using altitude classes and rainfall classes
as independent attributes, but the general application of
the rainfall data at the 100 km2 area unit scale is accept-
able in assessing the position of such areas in the national
range of this important characteristic., The accumulatecd
tomperature and soil moisture deficit data are derived fron
manuscript maps prepared, like those for slope classes, by
the Soil Survey of England and Wales ané rindly made avail-
able in advance of publication. Sunshine data were extrac-
ted from a very small scale Meteorological Office map.

Soil Attributes

The published 1:1,900,000 soil map of Zncland and Vales has
seventy-one map units which are comnlexes consisting of
several named soil groups in eassociation, on specified soil
parent materials, but with one soil group in each unit named
as being dominant. To give a wor'able number of attribute
classes for the present purpose, the mapping units dominated
by a particular soil group were combined into a single class,
regardless of differences in the subordinate groups, or in
parent materials. The area of each gric scuere occupied Ly
taese classes was measured. The twenty-two soil groups of
the terminology used by the Soil Survey of inglanc enc ‘'eles
were then further simplified into the seven cleasses shown as



the soil distribution attributes. This additional large
degree of simplification from what initially must, by the
nature of geological and soil varietion, and the information
available for much of the country, be a very great simpli-~
fication of the actual situation, gives a convenient and
practical grouping to assess broad national trends of soil
distribution,

Topographic Attributes

6.

in the category of topography have been inéluded mapped
features resulting from man's settlement and communications
pattern, On the 0.5, 1:250,000 map, "towns" are blocked in
as continuous grey areas, and smaller settlements are shown
by stylised individual "buildings". No exact correlation of
"building” number with settlement population appears to be
used as a precise control., The definition used here was to
class as "villages" those settlements with five or more
individual "buildings" in a cluster at a named site, and es
"hamlets" named settlements with fewer "buildings'". oads
and railways were estimated bty the method of counting inter-
cepts with cross transects.

Use Attributes

Two categories of data, this and Agriculturel Land Classifi-
cation (18) have been recorded mainly for the purpose of
upland characterisation rather than es primary features to
use in upland classifications. Land use information is
mostly drawn from the "Selected Statistics'" appendix of

J.T. Coppock’s “An Agricultural 2tlas of inglancd and Wales
(1976). is noted in the full list of attributes contained
in the Appendix data tables in this siudy, the percentages
of total egricultural land usecd for tillzge, improved grass-
land and rough grassland, livestoc’ unit numbers, and stand-
ard man-days as a criterion of lzbour inout, are given by
Coppocz for the agricultural districts of the Agricul- : -
tural Development and Advisory Service. They heve seen re-
calculated from this form to a 190 kmg grid saquare basis by
the rapid method outlined in the appropriate section of the
list of attributes in the appendix. £flithough the precision



18,

of correlations of grid square locetion with agricultural
district could have been improved, the values calculated are,
in view of the generalisations required to derive such data
for broad areas, likely to be as good & measure as necessary
of land use characteristics at this scale, It is perhaps
useful to point out that the inan-cdays attribute of agri-
cultural land use is not an actual measure of labour input,
but & calculated standardised assessment of labour intensity
based on numerical factors applied to the extent of different
crop and stock enterprises in the district. Each acreage of
&2 crop use or number in a stock category for the district is:
multiplied by an economically appropriate standard factor,
and the figures for the individual enterprises are summed to
give a single total value of "standard man-days" for the dis-
trict. For comparability between districts, the figures are
presented on & per 100 acres cultivated land basis, "Live-
stock units" are similarly a summation of stock numbers in
different livestock classes multiplied by standard factors

so that cattle, sheep, pigs and poultry can be brought to a
combined single figure.

The two remaining attributes in this category are taken from
the 0.5, 1:250,000 map. Woodland, because of the carto-
graphic principles adopted (13) only shows large woodland
blocks and must therefore substantially underestimate actual
woodland. The area measured as urban was also later deter-
mined in another way from a different map source (19).
Although correlation between the two measures of the same
quantity is reasonable, the individual discrepancies i1llus-
trate the limitations mentioned as attributable possibly to
the data source and certainly to the relatively rapid data
extraction methods used.

Agricultural Land Classification Attributes

19,

The 1:63,360 Agricultural Land Classification maps of England
and Wales (Ministry of Agriculture) show, as noted previously
(7), the distribution of five grades of egricultural land

and two non-agricultural classes. The extent of these seven
categories in each upland 190 km2 grid square is the last

data set included in this stage of a national upland land
study,



BISTRISGUTION OF UPLAND IN ENGLAIT AT VALZS

Location and Extent of the Upland Zone

23.

21.

Four hundred and thirty-six 1932 km2 grid squares, situatec
wholly within England and Weles, are upland grid squares as
defined here (3). ThHe location of these is shown in Figure
1, and a list, with the six-figure grid reference of their
mid-points, 1is included in the Appendix of data tables. The
squares generally have been numbéred systematically in west-
east rows, from 1 at the western end of the northernmost row
to 425 at the eastern end of the southernmost row. £ re-
check of all squares after the initial stages of the study
had been completed, located ten additional squeres with 4 or
8% of lané over 800 ft, 0.D, To avoid problems of renumber-
ing the complete data set, these sgquares were numbered 427-
436 and their locations are therefore inconsistent with the
regular numbering plan. There are an additional seven up- _
land squares which fall partly in England, partly in Scotland,
that have been omitted from consideration here becsuse sone
of the data used in this study, derived from maps of Snglanc
and ¥ales, were not immediately available in identical formas
for Scotland.

¥ith 433 out of the total of 1,584 197 kmz grid squares in
Englandagnd Wales being classified as uplend, epproximately
25% of; total area, on a grid square basis, is upland. The
eauivalent figures for England and %“ales separately ere
respectively 14% and 60%. If uplanc extent is defined on 2n
actual area basis, as the extent of land above 322 2t. 2.D.,
rather than on the basis of grid square units, then from the
map datza for altitude classes, 12% of Ingland and Yeles
together is upland, or S% and 39% respectively for Zngland
and Veles considered seperately. [Irom znother data source,
the extent of upland, as land over 80 ft., in the adminis-
trative counties of England and Yz2les is siven in Table 2.
Twenty out of the forty-five <nglish counties &nd metro-
politan counties contain upland; in eleven of these unlend
is more than 12% of the county area. even ocut of eisht
Welsh counties contain upland; in six of these uplenc is
more thar 10% of their area.



Criteria for Grouping the Uplenc of Inglsnd and Yales into

Geographic Regions

M
[l
.

23.

One basis for grouping the upland into classes must be the
traditional upland geographic regions. 2lthough the loca-
tions of regions such as the La¥e Listrict, Snowdonia, or
Dartmoor are not matters of dispute, there are no precise or
universally accepted boundaries between one region and
another in the continuous upland zone. Using mainly traci-
tionel names centred on their traditional locations, the
upland of Znglancd and Wales, as identified here, has becen
diviced into regions. £ map of these is given in figure 2,
with 2 key to their numbering in Table 3. 1In a few cases,
where no clear-cut choice of name was available for a region,
a name has been created or selected from alternative possi-
bilities. The general positions of the boundaries between
contiguous regions have been selected so far as possible to
follow geographic features widely accepted as natural bound-
aries or, where these did not exist, convenient topographic
features, The general boundaries of each region are given
in Teble 4. Because the grid square is the study unit, the
grid square margins nearest to the chosen geographic limits
are used as the exact regional boundaries to decide the
allocation of a grid square when regions adjoin each other.

£ distinction has been made between nmsjor and minor uplancd
regions, based on their area of land ahbove 802 ft, Clearly,
alternatives to the chosen regions could create larser or
smaller blocks, but the regions adopted are those Jjucged %o
be a reasonable number of meaningful geogranhic entities,
The size criterion adopted is that major regions contain
more than 200 km® of land above £)¢ Zt. In practice all
major regions also have land above i,47) £t, {only just so
in the case of region 7, the Ilorth Yor! lioors) while none of
the minor regions contain 4% or more of land above 1,400 ft.
as measured by the method used nere. Table S5 zives, for
each upland region, the total number of grid scueres it con-
tains, with their incex numbers, The /fpnencdix table listing
the location of iancdividual squares also gives the region to
willch cach socuare is allocated.
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'"he mejor upland regions can be considerec as consisting of
core sectors, in which upland characteristics are cCominant,
znd surrounding marginal zones. In order to cdetermine the
characteristics of these core regions, those cric scuzares
whiich contain ? 50% of lanc above 8CO ft, have been treeted
2s "core upland" squares. igure 3 shows the distribution
of the one hundred and ninety-si» such scuares, which forn
44% of the totel upland, or 1%2% of the total area of Ingland
znc Jelas, determining area on tane 109 ka gricd scusere bvasis.
“Their cistribution falls into clear-cut grouns which eare
consicerac to be '"core regions" of the msjor unland re:sions.
{nly ten core upiand squares lie outsicde such clezr blochs
02 country, the majority of these in the northern nert of
the ilorthern 2ennine region. Two only occur in winor u»nland
regions, both in the Sodmin and Ct. iustell Foor resion,

- The size of each core region in relation to the total extent

of the region, and the index numbers of tihe indivicdual grid

sguares in it, are given in Table 6. The importance of the

core regions in the upland of inglancd anc 'ales is shown by

their containing 76% of the total land above 800 ft. ©.0. in
Zngzlanc anc Yales, 93% of land above 1,400 ft., 977 of land

above %,730 ft., and 100% of the small amount of lenc above

2,220 ft.

Unlen:g i-istribution in “elation to Zrammles of fdministrative and

ifacurel Feefures

25,

iletionzl Tar!s

A range of adiministrative anc natural features can be con-
siderec in reletion to the general céistribution o?f ﬁpland.
fs en exzample of the former, the cdistribution of those »narts
of the i'ational Farks vhich occuny the whole or »ert of
unland grid scueres, as these ere defined here, can be con-
sicdered {fipure 4 anc table 7). The Fark limits were recor-
ced ranicly from the 1:2,833,005 map in the Atles of Eritain,
Clarencon Fress, i{32., 1t would be possible to list either
the properties of the indivicdual squares located in each
i'ational *Fark, or their mean values for the Park, as is done
lz=ter for uplanc regions and classes, either for 211 the
gric¢ scuares wholly or partly within the Park, or only for
the simzller number which fall entireiy within a National



2b.

rarl, to dafine comparative oroperties of the u»nlanc Fari:s
in terms of the cdata banks presented here, 7Two other 2oints
cen usefully be made; Firstly, the unland regions namacd
Lzrz, the bouncaries of wiich were chosen without reference
to Zestures such as Iationzl Fark limits, do in fact corre-
lzte very closely to the Farl: bouncdaries, in that Z2e unlend
arts ol the i'ational Farlis f£all entirely or vrecdominantly
witkin single upland regions. This gives circumstantisl
susrnort to tie choice of regions and their limits as useful
czograniic entities, Cecondly this tebulation distinpuishes
tazse unlang regxons, the present end future of waicih: must
e signilicantly sffected by their locetion in a i'ationsl
Fariz. C¥ the major uplanc regions; the ilorth Yor .ijoors,
Lelre j:istrict, Cheviot, Exmoor-irencon 7ills, Jertmoor, Tesl
Yistrict end Central Pennines in ZInglancd, and Cnowconie end
tae “recon ilountains in Vales, have auch o7 their ertent
within i'ztionel Park boundaries, The llorthern ‘fannines,
Couthern -ennines, Ziraethog and the Touth Yeles Coalfielc
mejor recions nave smaller snarts of their sreas witxin
i'ationzl Feriis. Thus, hslf tho unlznd regions ere sironcly
influencad by the 'atlonel er!: systern, anc only five msjor

=
L

slzng re~ions are not at zll znffectecd iy the »oreseat rence
o lationel Parits. Cnly one minor. rezion, rrescelly, is

within a "fational Tarit. Otler catezories of n»rotected land,
i‘etionsl Forest Faris for exantle, woulcd increase the clear
erphesis on conservation orotection anc recreationel use es

ey asrpecis of ujnlzad use and planninz,

ajor “glershefls,
£s gn 2xemdle of natural features whick it may e interest-
ing to coasider in relztion to upland character, t:e locea-
tion of the mejor watershec system of iingland anc Wales 1is
shovn in ficure £, ‘the nositions of the main wetersiecs
asve DHe2en sletched Ly selection from the River Authority
arza bounderies civen on the two 1:395 , 002 C.5. maps o2
Miiver Czuring Gietions in Creat Zritain", iarch 1872. "=
fain spinzl watershed and the subsidiary Cnowdonia watersied
ia north-west Vzles give a small group of unland geogranhic
re-~iong that sre essen*tially western en< "oceanic" in cli-
metic cheracter, particularly the Lake rTistrict and Snowdoniz

itsclf; a larger groun of eastern regions of generally



érior, more "iggtinentalﬂ climetic character, including
Cheviot, ilortn Pennines, Pea™ lListrict, North Yor lioors,
Shropshirek fadnor amd Clun Foregsts; with the remeining
major regions being split by this watershed. ZXast-west
divisions correlating broadly with this watershed location
. will be scen later to bo a sigﬁificant foature of the dis-
tribution of uplend classes derived from a classification
analysis based on natursl environmental attributes.

CHARACTERISTICS OF INCIVIDUAL UPLAND GRID SCUARES

Use of the Data Store to Characterise or Select Individusl Grid
Squares

27, The data tabulatad in the Appendix can be used to givi the
genoral land characteristics of any individual 132> Im“ up-
land grid scuare. These tatlos also allow the selection of
grid squares, appropriate to aeny particular study, in whic:
ona attribute or group of attributes is closely similar in
value or area extent, so that witl one or morae variables
controlled, the influence or interactions of othor recorded
or obsarved variasbles on the lend character of the grid
scuares czn be more effectively studied. i3 simple examples,
if 2 comperative sutudy in the i'ortlhern “ennines, Central
fonnines, Tartmoor and Snowdonia regiona of areas with simi-
ler altituce class distributions seemed useful, tlen gric
squares 65, 93, 412 and 205 are all seen to have 84 or 38%;
€4, 48 or 52%; and 0% of lan¢ above 39 ft; 2,490 ft; and
2,000 ft. resnectively.

28, To enadble rapid comprehensive data searci and selection, and
the ready provision of maps showing those upland squares
with particular ranges of a recorded property or properties,
the groups of data tabulated for the 436 upland 100 Mm° gric
squares have been stored in computers. The main date sets
prepared at ilangor for gric scuares 1-42§ wero initiaelly
entered, with a listing of the rrid references of the snusrcs,
into the computer at the l'erlewood Tesearch Station of 1.7.
by ¥.J... and D,.M, Howard, w:o are carrying out & sevnarate
statistical atudy of these upland data by principal comwnon-
ents anc cluster analysis techniques, .They have previdod

bl



29,

computer print-out maps as responses to & wide range of
sample questions about the distribution of upland grid
squares with particular values or ranges of single attri-
butes, and examples of these maps (figs. 6-15) are discussed
below. More complex questions involving several attributes
can of course be similarly answered, It should be noted
that the supplementary grid squares 427-436 are not included
on these maps.

Following the inatallation of a computer at the Bangor
Research Station of I.T.E., in late 1976, the complete data
set for upland squares 1-436 has been stored there also, and

used for the computations quoted later in this report.

Distribution of Selected Charagtgristics

Physiography

30,

Figure 6 shows the distribution of grid squares recorded as
heving more than 59% of their area above 800 ft. O.D., these
being the core upland squares as defined in this report, and
as shown, allocated to regions, in figure 3. A more restrice
ted definition of core upland could have been adopted, perhaps
for example, as only those grid squares with 20% or more

land above 1,400 ft. A map of such squares shows them to be
many fewer than given by the definition adopted, -and many of -
the major upland regions would have, on this basis, little

or no core upland. However, for some purposes such a defini-
tion would be more appropriate. The available data gets,

and the convenience of computer handling, allows users to
ehoose, within the limits of the ranges and quality of the
tabulated data, limits which seem most suitable for their
requirements. Figure 7 plots grid squares in which the
altitude range exceeds 2,000 ft. The map picks out clearly
the two regions of England and Wales that have the most
montane - scenic character, the Lake District and Snowdonia,
while only a. few other scattered grid squares are found to-
have this characteristic. The distribution of squares with

an altitude range between 1,500 and 2,000 ft. shows areas
which can be thought of as a second rank of regions of montane
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scenery, as it consists of the southern part of the Northern
Pennines, a sector of the Cambrian Mountains, much of the
Brecon Mountains, and scattered single squares in the Exmoor-
Brendon Hills, Dartmoor, Peak District and Clwydian Hills
regions,

Climate

31,

Figure 8, upland grid squares which have more than 70% ot
their area under classes of high annual average rainfall,
delineates the wetter western upland sectors. Figure 9,
upland gric¢ squares which have more than 70% of their area
under high annual average accumulated temperature‘classes!
in contrast emphasises a generally southern; but also upland
margin, distribution of this characteristic. Thq general
pattern of such distributions is of course well known but

~ the specific location of particular characteristics over the

range of upland in England and VWales is usefully displayed
in this way, and can be appreciated more clearly from such
displays.

Soils

‘32,

Two illustrations of soil diatributions are given in figures
10 and 11, Figure 10, those upland grid squares which'ﬁave
more than 70% of their area dominated by Brown Zarths and
other well-drained mineral soil groups, again shows mainly a
southern and upland marginal distribution emphasis, but
there are major sectors dominated by these soils in Eastern
Wales, the Peak District and the Southern Pennines, Figure

11, grid squares vwhich have more than 50% of their area

dominated by the inherently less fertile end typically
"upland" organic or drganic-topped soils, of Podzol, Peuty
Podzol, Peaty Gleoy and Peaty Soil groups, plots their mein
distribution in Vestern Wales and in the English upland

"north of the Peak Cistrict, but shows also the significance

of such soils in core sectors of Dartmoor, the South Vales

Coalfield, the Brecon Mountains, the Berwyn Mountains and
the Morth York Moors.



.Land

3,

Tonorravhy

Figure 12, showing squares with a dense road pattern, mirrors
quite closely, from a quick visual comparison, the soil dis-
tribution of figure 10, a natural correlation of the dominance
of more fertile soils with a high intensity of settlement
reflected by the road network, although "fertile" soil groups
are seen in figure 10 to be more widespread in. Eastern Vales
than are grid squares with & dense road network. It 1s
reasonable to take such simplistic visual édmparisons as
suggestive of réiatidpships, but comprehensive study ané con-
sideration of additidnal data would be necessary to enable
the relationships to be more confidently understood and
interpreted.

Use

Llthough agricultural land use data show tillage, to the
oxtent of more than 25% of the agricultural land within up-
land grid squares, to be significant in the minor upland
regions of Southern Englancd, and also in the FNorth York
lloors, the Ladnor-Clun Forests, and in scattered squares
elsewhere, especially on the eastern margin of the Pennines,
the main contrast in the tabulated data is naturally that
between improved grassland and rough grazing. The distribu-
tion shown in figure 13, of grid squares which have more
than 527 of their agricultural lancd under improved grassland,
is, with the exception of the ilorth York Moors, obviously
therefore a close converse of & map of those squares with
more than 50% of their agricultural land classified as rough
grazing. Consicering grid squares in which improved grass-
land is more than 25% of their area, again with the excep-
tion of the ilorth York Moors where arable tillage is the
main agricultural use following land reclamation, the only

-imnortant upland areas falling below this extent of improved

grassland are Snowdonia, amall sectors of the Northern and
Cantral Fennines, and the coro area of Dartmoor, The corre-
lation of this last distribution with that of squares with &
low numder of livestock units per 125 acres (<24), shown in
figure 14, 1s close. A map showing grid squares with high
numbers of livestock units in contrast shows a notable con-



centretion in the Clwydian Iills, the soutiern Pea: Pis-
trict, and, more unerxpectedly perhgps, the Couthern ‘ennines,
Such a distribution in the Soﬁtherﬁ Pennines probably relates
to settlement pattern as much as to inherent land quality.

. map of squares with more than 10% of their area in urban
use delineates the upland industrial concentrations of the
Southern Pennines, parts of the Peak District, and the South
“ales Coalfield,

fgricultural Land Classification

35.

“ecause the agricultural land élassitiqation grades ere
determined mainly by soils, altitude and rainfall, there are
clearly coing to be strong correlations between their dis-
tribution and those of physicel factors. The distribution
of gri¢ squares with 50% or more of their area in agricul-
tural lend grades 1-4, shown in figure 15, is thus closely
similar to the patterns of high amounts of improved grass-
lanc¢ (fig, 13); of an intensive road network (fig. 12);
areas of relatively "fertile" soil groups (fig. 10); and of
relatively aigh temperatures (fig. ©). One of these distri-
butions might well therefore be used as representative of
the others but an emphasis on superimposed associated charac-
teristics seen in the reretitive patterns of distribution
sharpens the distinction betweoen core and marginal gones in
the upland spectrum of Znglend and Vales.

- T3 UPLAND GIOGRAPZIC AEGIONS

o of the Data ] to termine [} 0 4 of Grouns of
Gric_Souares

3s,

Althouch the characteristies of individual upland gric
sguares gre useful for many nurposes, it is often helpiful o
consider total or mean values of attributes, calculatec for
classes in various groupings of zrid squares. These groun-
ings mey be geographic regions or core regions, as consicerec
in t:his section; they may be classes of national classifi-
catidns such as are discusses later; or they could be any
grouping controlled by havias sone factor or factors in
common, wiether these factors are among those is the nresent



cata sst, or are additional'physica;r~cultural—or—administra--‘
tive characteristics. =y assigniﬁg a cocde nuader to each
gric scuare in order to 1q95t{ry the group in waich it should
be placed in any desired scheme, and then putting into the
computer store a list of these nhmbefd for the complete set
of 100 kmz upland grid squares, the use of a computer pro-
gramme, such as one provided at Bangor by Mr, G. Radford, '
can give orint-out tables listing the number of squares in
each groun and the group sum, mean, standard deviation,
stencarc error end coefficient of variation for all attri-
butes of a data set. Clearly for some attributes which are
regarced es a single value for the grid scuare, e.g. sun-
shine hours, the sum of these values for all squares in a
group is meaningless and thé mean value for the griéd scueres

in the group is tihe value of interest] but for attributes

which are recordec. as percentage ®rea cover, then the sun
gives the total erea exrtent of that attribute within a group
o gric squares, IZecause the study unit is the 11 kmz grid
scuare, then ean values given as vercentages are identical
to values in kmz, and sums of area attributes are also in
k.z. Counuter tadulations of rroup suns anc means rave been
obtained in this way for the comnlete set of attributes
listec in Table 1, for zrid scueres groupecd in the 27 maior
end minor upland'regions,Agiven in Tables 3 and &, and in
the 18 core esreas of the major unland regions listed in
Tabdle 6. These values lJave also been computed for class
grounings in the national classifications. To reoroduce
these analyses in full is imprectical hers, but selected
esnects of the total and mean proverties of alternative
grounings are given and discussed,

Enviéohmbgtg; Characteristics of the Uplanc “egions

titituce

37,

The extent of land in the measurec altitude classes for the
uplend regions of ingland and Jeles is given in Table B, end
the mean altitude distribution within the major uplanc
regions is illustrated in fipure 16, The ostimate given for
the area of land in Zngland ané Jales above 809 ft, O.L.
(19,864 ) reprasents some 13% of the total lend earesa.’



38.

Considering.3a81£ﬁ¢ and Vales 6e§gidt§1y. sowe 2% ef the
aroe of Inglend, and 35% of the area of “ales, is adove this
alfitdde; Land above 1,400,£t. is approximately 3% of tha
lan¢ area of England and Wales together, 2% of that of
England alone and 9% of Wales, while land above 2,000 ft. is
estimated as only occupying 0.4% of the area of England and
Wales togather, 0,.3% of that of England alone and 1% of
ales.

The extent of land in the measured altitude classes in the
core sectors of the major upland regions is given in Table £,
and the mean altitude distribution in grid squares of these
core uplend regions is also illustrated in figure 16. The
core regions occupy 186 out of the total of 433 upland km2
grid squares, that is 42% of the upland on a gricd squ#:e
besis, rowever, they contain 76% of the total land sbove
S f£t. in England and %ales, 93% of that above 1,420 ft.,
€7% of that above 2,920 f£t., end all of the very little land
above 3,773 ft. in additional 664 Xm> land above 209 ft,
0.D. (612 xm® in Englan¢, 52 %’ in Wales) end 49 I~ land
above 1,492 ft. O.C. is coantained in the ten sauares withA |
more then 57% lancd edove C3) ft, O.D. given at the foot of
Teble 5 as not allocated to core regions. This accounts for
a further 3% of the total lané above 82060 ft. estimated for
Englané and Yales, making 79% of such land within the 1€38
core upland scuares (45% of the <38 139 K2 grid squeres
classified as uplanc).

Slone

35, lean values for other physiographic attributes are given for

coro rogions in Teble 19, Core region deta are emphasised

" beceuse they provide the clearost distinction betwoen cherec-

teristics of the major upland regions but for some purposes
the full zeographic region data could be required. The most
1nterest1ng values are those for the relative extent of tiho
three‘slope classes. Gentle slopes are seen to be most
important in the Forthern, Central, and Southern Feanines,
the Morth York Moors, Exmoor-Iirencon Hills, Dartmoor and the
Clwycian Sills, while moderate siopes dominate Cheviot, the
Peak tistrict, Shropshire Zills, Hiraethog, Raednor-Clun
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Forests, the Srecon liountains end the South Weles Coeslfielc.
cteep slopes become relatively important, together wit:
mocerate slopes, in Snowdonie, the Zerwyn Mountains and
Cembrian Mountains, and these classes are co-dominant in the
Lake District.

Rainfell

49,

ts an exemple of a key climatic characteristie, rainfall
class cistridution in the major upland regions and core
regions is shown in figure 17, and also given diagrammatically
for core regions in Table 11. At the drier end of the up-
land ranze are the Shropshire =Hills, Forth York licors,
Clwycian ZTills, Ladnor-Clun Forests, and Cheviot regioms,
wviile the weiter end is occupied by the Lake District,
Snowcon, the Sfouth Wales Coalfield, the Cembrian Fountains
an¢ Cartmoor. The rainfell class meens heve standard errors
vhich average 6.8 for regions and 8.4 for core regions.
tlthouch variebility within more limited '"core regions”
might be eanected to be less than in more diffuse "regions”,
the standarc error cepends on the number of samples in each
group, end because core regions have fewer gric squeres than
co the regions, thoe calculated standarc¢ error is affected by
this. It would be necessary to take statistics such as
gstandard érror oi attribute means into account in any téat
of the significance of the difrerence between groun means,
but the broad picture of upland variation,with which this
report is concerned, can omit such considerations.

Figure 18 shows the distribution of dominant soil groups in
the major unlend regions end core regions. The core resions
cen be broacly grouped into cetegories running from one with
a dominance of intrinsically "better" (in terms of fertility
and versatility) mineral soils to intrinsically "poorer"
orzanic and organic-topped leached soils. At the bettier end
of this range, the Shropshire 'ills and the Exmoor-:irendon
Liills rezions arc dominated by Zreely drained Brown Tarih
soils, with the Clwydian iIills, Hadnor-Clun Forests enc the
Pea’x District all having important proportions of rowm



Farths, Relatively well-cdrained organic-topped podzolic
soils are significant in Cheviot, the Lake Nistrict, Cartmoor,
Snowdonia, Hiraethog, the Terwyn Mountains, and the Cambrian
ountains, while poorly-drained organic-topped Peaty Gley
soils are important, with Erown Earths, in the Jxmoor-
Brendon fills, Zrecon Mountains and South Wales Coalfield
regions, Poorly drained soils, peaty and non-peaty surfaced,
dominate the Northern; Central and Southern Pennine regions
and the lorth Ydrk Moors,

Topography

42,

Considering the pattern of settlement characteristics shown
by the mean values of numbers of towns, villages and hamlets,
and number of roads, there is, for the core upland regions,

a range in the average number of settlements of all types
recorded¢ per grid square, between three and eleven settle-
ments. The high settlement numbers occur in the Shropshire
ills, Southern Pennines, Peak Pistrict and Clwydian Iills
regions, with significant numbers of settlements mapped as
towns (two per square average), only in the Southern Pennines
and South Wales Coalfield regions. Number of settlements,
when their aize is so variable, from hamlet to city, is
clearly a very approximate measure of population, and better
replaced later by actual population figures. Taking road
density as a measure of settlement intensity and also of
accessibility, then as well as the above regions, Hiraethog
and the Radnor-Clun Forests have a relatively dense road net-
work (values of 10-12, in a relative scale of road density
running from 1 (Cheviot) to 12).

Land Use and Land Classification Characteristics of the Upland

Regions

Agricultural Use

43.

The proportions of agricultural land under tillage, improved
grassland and rough grazing are shown for the major upland
regions and core regions in figure 19, and, with mean values
per 100 acres of livestock units and the standard man-days
labour input assessment, are tabulated for the core reglions



in Tadle 15. Tillege cominates egricultural land use in the

'lorth Yor't ifoors znd is important in the Cheviot ead Shron-

shire “ills regions. Rough grazing is most extensivé i
core regions of ihe WHorthern and Centftal Fennines, the Lale

District, Dartmoor, Snowdonia, and the South Weles Coslfield:

The higher livestock numbers, asscssed by the standardised
"livestock units", occur in the Southern Pennines, Shropshire
7111s, Clwydian 3ills, Hirsethog and the Brecon Mountains
corc resgions, while, in general conformity with those
regions with 2 high proportion of rough grazing, Cheviot,
the l'orthern and Central Pennines, Lartmoor, Snowdonia anc
the South ''sles Corlfield core regions are at the lower enc .
0?2 ths rzngse of mean values of this attribute.

forest Usa

4.

Yorest cover, determined from the 1:282,072 O.E. map meesure-
ments, renges from only 1% everege in the Gouthern Pennines
region to 22% in the South Wales Coalficld region, anc is
relotivaly oxtemsive also (>10%) in the liorthern Pennines,
I'orth Yor' licors, Snowcdonia, ‘irsathog, ancd the Lerwyn and
Cambrien jlountains resions, Cn the fLgricultural Lanc
Clessification mans (se2 paragreph 45 enc¢ Tadle 123) the
eetozory of "other land primerily in non-agricultural use"
is, in the uplencds, lergely forest, eand there is e close
eorrclation hotween mean values of this attribute for the
uplend coro regions and for foraest cover taten from the C.C.
mens. TFor corc reglions, forostry is particularly important
(11-30% cover) in tho South lVzles Coalfield, Snowdonia,
“ireothog, Borwyn, Trecon and Cambrian lountains core rogions,
Kueh of the forested land in the Northern Pennines and lortih
Yor!t lioors 1is outsidce the core rcgions, while in the rocen
Mountains, forostry is morc concentratod in the core sactors
of the rogion, '

Urben Use

45,

Urdban laad hes two indepencdent estimates in the date sct,
frem ettridbutes 3.7 in the land usc data, and 6,5 in the
tgricultural Lend Classificatiocn Cata. Inconsistoencies
botwaer these twe estimates (menticned in paragranh 18) rro



less for group moans than for individusl grid squeares. For
the major upland regions, a high urban density occurs in tho
Southorn Pennines, South Wales Coalfiold and the Poak Dis-
trict regions (16, 13; 129 rospectively es a mean of valuecs
calculated from both sources) and particularly in the South
¥Wales Coalfield and Southorn Pennine core rogions (12 and 8%
rospoctively as a moan of the two available group values).
The urban settlement in tho Peak Cistrict is mainly outside
tho core soector of the rogiocn. An aspocielly low lovel of
urban settlement characterises the Cheviot, Ceontral Pennines
end Cambrian Mountains rogions (mean values >9,3%).

Agricultural Land Classification

45.

The¢ mean percentages of lend in different grades of the
Ministry of Agriculture Agricultural Land Classification
system are given for the upland core regioms in Table 12,
Secause grade 5 land covers a very wido range of quality,
from cultivated improved farmland, but under high reinfall,
at high altitude, or on stocep slopes, to the poorest hill
rcugh grazing, and also includes poorly drained land at

lower altitudes and under lower rainfall, it cannot be talken
as representing any single sharply defined quality class of
land in the upland context, although it does so in the
broader natural context. However, grades 3 and 4 are gooc
quality land in an upland situation, while grade 3 land is
of eadequate potential in any location. More than 40% cf
grade 3 and 4 land together ‘occurs in the core regions of
the Southern Pennines, Peak District, Shropshire Hills,
Exmoor-2reondon Hills, Hiraothog, Clwydian Hills and Radnor-
Clun Forcests. Grade 3 land alone 13 10% or more of the
area of the Shropshire Hills and Clwydian Hills core regions.
The lowest levels of land graded as better than grade 3 occur
in the Choeviot and South Wales Coalfield core regions,



FLED CL/SCIFICLTICH Y IIDICZTOR SPRCISE ZHALYS
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Indicator bpecies tnalysis (ISA) is a statistical method of
classifying unith which have been defined by listing, for
each unit, the oresence or absente of a11 1nd1vidual attri-
butes contained in a list of a large number of attributes.
It was devised by M. O, 1111, R.G.K. Funce ard MW, uhaw
and 1s described technically by them in a paper in Jotirral
of Zeology (1€75; vol. €2, pp. 597-013). Its purpose i to
give an-efficient numerical means of classitying objectively
sampled ecological data, originally particularly for the
elassification of plaht conmunitieé by using Yecorcs of the
presence or absehce, at a iarge number of sites; of all
individadal plant spodies includeh in a long species 1ist,
The motliod can ocualiy wvell be abpllad to othdr classifica—
tion reqdirementb 1Hc1uding thoke bf points or areas which
are - dofifdad by types of deta other than species lists, prow -
vided that these: data are in a proEehéo or absonce format, .
In tho Journal of “h%ironMahthl Hahagement (1”75 vel. 3,
Pp.. 151-135) }.G.%. Sunce, £.I. lorrell and T.Z. Stel des-
eribed an application of T34 to the classification of geo-
graphic arcas from records of map~derivec attributes for the
arcas, in their case using O.S. map datz for 1 km2 erid
square units to classify land in the Léko District. This
applicetion hes been deveioped in the present upland land
study. At tho local level, land classifications of a dis-
trict in unowdon1a, using't hm? grid square units, have been
produced by D,F. Z21l and W, M. ¥illiams, from data off
1:25,009 0,8, maps, and from special map data. At the
rcgional scaole, R.G.Z. Bunce and collcagues have carried out
a land-type classification of thc county of Cumbria, using 1
km2 grid squarce units and attributes derived from 1:63,350
0.8, maps, At thc national lovel, ISA has now been used to
give classificetions of the 436 upland 100 kmz grid squarcs,
The success of the method in delineating, from objoctive
considcration of a wide range of lend ettributes, arcas that
erc reczdily interpretable in torms of environmentel end land-
use charactoristics at these different sceles, has fully
Justifica its choice for tho purnose of lend clessification.
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I2/ is 2 numerical pracedurs, cerried omt by computer, which
first splits the coinplete set of individuals into two rouszhly
eruel perts that reoresent the two ends of the spectrum of
those propertios recorded for the individuals., PFrom the
complete ettribute list, a small group of key attributes is
thon sclected by a calculation dcsignod to idontify the

.. group of attributes which s ‘most, quinitivo in placing
individuals ‘oft ‘ofio 'stdeor. other of'a inisioﬁ CIOSGIY
anprorimatiﬁb to thet. initialdly made. The number of ey
attributes at eech division of thesc enalyscs is cithér. 10

. Lor 7 dapendent on the size of the sot to be divided, mnd is

49,

Mcgpprollcd by the programme. Thoe computor programho*bbxw'

applics the classificction procedure agein, using the full
rénge of éftributos oncc more, to cach of the two groups
produccad oy ‘the~ first, diwiaipn.. C?ntinuing in this way,
division of “thc originel -sct;0f. . 1nd1v1duals into 2, 4, 8, 16
otc. clhsscd 1s mede unti}  the, oroaramme stons at.2 nro-sot
lovcl of suB-division, -Jnngenerhl »_ & split into two ‘elasses,
each being 109% distinguished by th@ total presence of all of
onz group of xey factors and tho total absonce of 21l of the
other group, docs not occur at any stage of such 'am snalysis.
If it did, thon thesc oy factors could ncvaor ro-anpear in e
soy factor role at subécquont class divisions., Zecauso
allocation of an indivicdual to a cless 1is bascd on a goneral
balenco of péeSehco or zbsence of the scluctod most effeoc-
tive group of attributes, rather on the typicelly unasttein-
abla edsoluto split, then factors may emerge as ey factors
at more than ong stazo and on both sides of an 2nalysis, as
scon in tho analyses discussed beclow. The enelysis also
incorporates means of deeiding the profeorablc allocation of

a minority of borderline cascs that may occur at any stago

of division.

Tha 1list of attributes given in Table 1, being quantitative,
is not appropriate to ISA., Thoso attributes were thoreforc
rec-cest into a now set of 64 attributos that could then be
recorded on & proscence or absonce basis for each upland 120
km2 srid squarce, by cediting the original quantitative cdatse
s2ts. ‘The list of attributes used for ISE is given irn Toble
14, enc, for convaenicnce, 1s included also in the Fpoendix
cate volume.,
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vhysiorraphy, climotz end soils are considered to bhe ths
natural cnvironmental factors among the data recordzd, and
attributes T to &1 of Table 14 were uscd for ono indiecztor
specics analysis (IS4 4) to give a classification referred
to here as a natural environmontal upland classification.
The complete a~ttribute list of Teble 14, including topo-
graphic and sclocted land use attributes, has been used for
another ISL£ (ISL 1) to givo en alternztive uplend classifica-
tion referred to as a natural and cultural environmental
uvland classification, Thzse analyses, following valuable
discussion with 1.0, Zill, weru processed by Hr, G, Cowning,
University College of ilorth %Yales Computer Leboratorics,
from deta propared at 1.7.3., Sangor, through the University
'of Hanchoestor Rcgionzl Comnuting Contre.

IS/ for tau two mzin classificetions rovorted nerz (1G4 4
and IS5/ 1) wes carricd-to the 3%-class level. The nost use-~
ful gencral purposc lcvels of aivision in the present study
cre thought to be the 26-class level, and for broeder pur-
poses, the 8-class level. Tho following initiel discussion
of thcse clessifications is in goneral limited to the 8-
elass lcvals of cdivision of the uplend renge in Zngland end
Yalos. Computetion znd considoration of cleass chaeractoris-
ties 2t fincr levels of division is continuing.

Clessificetion of the Upland of :inmland and Weles Sesed on ilztural
(

Zhysical Buavironmantal /ttributes

I1SL £)

52,

Th2 completo list of ey factors vhich control division to
the 15-clngs level in this enzalysis is given in figure 20,
the attribute numbors in the boxes referring to the attribute
list (Table 14), 10 or 7 key factors decide the division

of units at oach atage. Index identifiors of the classes

(1, 0; 11, 10, 91, 00 ctc.) arc thosc given in computer
print-outs of the analyscs. They provide a means by which
classes at a finer lovel of division can be relected to classes
at e coarser level. For oxample, classes 1111 and 11319 ot
the 1l6-class level arc sub-grouds of g class at the g-cless
level (111) thet, with class 119, cCerives from cless 11 ot
the 4-class level, while this and class 40 ers the two civi-
sions of class 1 in the initiel split o7 the whole sct of
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units. Tachnically, this nomenclature is helnful but the

clessas sre nwore ec~sily referred to in discussion end tadxula-
tion »y code numbors so that, ot the £-class level, the
classcs arc simoly identified as beinz numbers 1 to € in tac
anpronriatz IS4 at the aporopriete class level of division,
Eguivelcnce of code numbers and class indices, as uscd aore,
is piven as a ey to the final table in the fonendir volume.
It wvill bo secn, in figuro 23, that, &s wes romarlec in pare-
sraph 43, the senc attributes can appeazr as rey factors at
¢ifforent stages rnd positions in the enzlysis, It should

be re-omphasisod tist not 211 gricd srusres that ere, for
example, ellocated to cless * (index 211) of this anclysis

at the 3-~class lev2l, will necesserily have sttributes 11,
22, 26, 23 gnd 27 =211 prosent, end sttributes 32, 21, 28, 29
and 34 all ebsont, sinco ellocetion of & umrit to & class is
a matter of t30 balance of "oy attributos, but thero will be
& dominencce of presonco or absence of tho cporopriate oy
fzetoras,

Table 15 cives o simpler verbzl outline of the main ettri-
bute characferistics which arz the besis for the natural
environmental unland classificztion to the B-elass loevel,

T™e clessze into wiich eeea upland zrid sguare is allocatod
et the 4, 8 and 16-cless lovels in both mzin ISA udland
clzssifications arc listed in the finzl table of the £Lmnpencix.

~hac meps of figurcs 21, 2% and 22 illustreto the distribu-
tion in the uplend of Zarland and Yales of the clesses of
tie neturzl snvironmental upland classificetion, to tie 8-
class lcvel. Fipurce 2% shows the initial two classes of
tiais clazssification; figurc 22(a) and (b) the distribution
of classes at tho 4-class lovol; and figure 23 (a)-(d) the
allocation of upland 139 km2 grid squares to classes at the
g-class lovel, The initial division of the uplend range is
clearly seen from Table 15 and figurc 21 to be into two sce-
tors with altitudo as a koy control, thesc boing named in
Table Y6 as Rarginal Upland and Core Uplend. The use of tho
cerm "core" hiere, as well as for tiic "core unlanc rezionsg'
ciscussed nroviously, is less unsztis?cctory tizan it nizk
avovear, ‘Tho discussion section letor shows there to Yo &
stronﬁ corrcleation betwoen tihe corce classcs of the uplend
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clegsiiicationa znd tho core arees of the nerwd wnlend oo

grapiic rogions, heczuse the initial division of thoe I1.S.A.

us2s as & mzin a9y fector the extent of ground eshove 900 ft,
o.D.

The division, at the 4~cless level, of the Core Uplend in

h¢ natural environmentel unland classification into two
cl-sses of “ostern Iigh: Upland anc :lastern “igh Upland

Toble 13), the cdistribution of which is shown in fisure
22(a), rclates cuito woll to the locstion of a large part of
tiace major watorshiod dattern scon in figure I, This, bdisoct-
ing the Leze Listrict re~ion on & genorslly wost-eest ling,
hon running sout, southwesterly snd south cegein through
tte Panuines, Peer iistrict enc “ales, has the bulk of the
“ostorn Tigh Upland 2rid souercs to its south and wost, The
lierzinel Unland elso civicdes into two ruito elear geomraphic
Boctors (fipuro 79(H)) tut these seon incenendoent of the
major watbrshoés, with the bull: of the llorthera Znglis:
merginel uplend zric scuerss in one class, end the majority
of Yolsl euad foutiwoestorn Znrldish mereinal uplend in tho

|
othor .

Zurtier civision to the 8-cless level also caontinuas to cive
gonerelly rpeorranhicelly cefinedlo sactors of the unlenc
sneetirun, clthough some of thosc clesses, es illustrotec in
zurc 2(a)~(d), hevo outlior gric scuerces covorinz the
full rortli-south unlenc rancce.  lames given to thesse cirtit
elzsses An Tebleo 16 rafleet their coninent ~georrsotic con-
contretions., [ltloup in the caso of sa0 of the airlt
classos (e.g, ionteno Uplend) & zoocrzphic Ciension is
mzinteined in their cdivisicn 40 & 16-cless levol, in others
(e.r. Southwostora isarginal Uplané) there is a closely
intormingled distribution of the classes resulting from tlis
€ivision, It is anticipatod thst convenient prefixecs or
suffixcs to the 8-clecss names, based wherce necossary on pro-
Perties other thar cominant geographic location, will ensbilc
suitcble oxplanatory nemes to be riven to the 16 classes,
Ctudy is coutinuing of thig o= g naturel end culsurel
environuontal unland clasgsificetions, witl: particular reler-
ence to o diasnostie critoris ond moen pronortios a2 {hoir



classes, end 2 wider consicdoration of +their correlatiorns
wil: land feztures indopendent of those employed iz the
classifications,

froneortios of Classes of the i'stural iavironmeantel Unland
Classificaetion
58. OCum and mean values for the recorded onvironnmentel attriutes

59.

cein Do celculated, from tio quantitstive cdeta sets, for
clessas 1 the netural anvironnentel unlend ¢lessification,
by computing groun values &8 desceribed in paregrap: 36, o
szme prodarty sun or ncan veluves that were sstracted for
praesentation 28 examples to chaeracterise the meen nronertios
of core¢ unlend rozions arc given ore for the elsit named
naturel eavironmental uplond elassos of Tekle 16, in Tebles
17-21 znd 2isures 24~27. ‘wo gernerazl noints car be necs
fron a nrolimdnery consiceretion of t-ese tebles a2nd Iizuros.
Firstly, =21thourl this classilicaiion procuces classes which
snen tre wiole unland rense in iInglenc exd Weles, retier
tl:an oues resirictecd o geozraphicelly reletively liaitec
fraes, as ere the ujzland core regions, tizre are in cenerel,
skarper cistinctions iz meny of their mein chzracteristies
between tle notional classos t:en thera are hHetween %@ core
rerious, CZocondly, although tils espect “as ot yat been
caraZully end fully studied, ths netional clessificetion
classes sliow lowar iean standerd errors for &t leest sone of
*19 pronarties tian ars found for %tle sane pronerties in tho
cord rezions. For example, the wean steadard orrors of :ean
vzlues ol annual rainZall classes for t-:e nejor regions and
core rerions erc tivon in parasrap: 40 z2s 6.8 enc $.4. It
the T-class and Yi-class lovels of the zatural envirosmestsl
classification, nean stancerd errors for these seme reinZell
categorics arce significantly lower, at 3.1 anc¢ 4.1 respec-
tively. NLelstively low veriebility within classes, and rele-
tively skharp distinctions between classos are the desireble
£ims of & successful classificetion.

Tho meen valuas for class pronerties tiat are tabulated enc
grown Ciscraiwatically can he creva on to zive sone principel
caracteristic festures o? %-ese 9iz:t clesses in the natural
eavironiiental uplend clessi?ication. Thoy eve now heen



sulbiectively ratier than quantita%iéely déseséed to ~ive,

in Table 22, an eutline suumary oi‘claés'chéra¢teristics.
tcecuate detailed consideration ef class sroperties, and of
the relative merits of @- and 16-class levels of classifica-
tion, or even, for. some pursoses, the possible use of the.
22-~class level, will follow from computational and intervre-
tive studies that are in prorress,

-

Jpland Classification “msed on i'atural and Qultural “nvironmental

fttributes (IS4 1>

60.

ne
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“reatment of this 7/ classification, in which settlement,
attributes are comhined with those of the natural ohysical
environment, csn be brief because the saneral points made
sbout the natural environmental classification (e.gz. in
varacrash 52 also apply to ISA 1. Petsiled study hes not
been commlated to allow a conclusive decisioﬂ as to whether
this natur=l and cultural onvironmental clessificstion
offors sufficient aslitional or altornative interpretive
value to justify its use, Provisional conclusibns, wvhich

fevour the naturmal 2nvironmental classification,‘aro dis-

cussed in peragreoh 64, . In order to vermit an understandine
of the similarities and contrasts betwaen the results of IZA

4 and 1SA 1, the corresrponding date to those previously
given for ISA 4, 2re presented hers for ISA 1, in figureas
and tablaa,

Figure 28 rocords the koy factors thst control division of
the uvlend 100 3m9 grid sauares into clesses of a natural
and cultursal onvironmontal upland classificetion to the 16~
class lavel, and Tablo 23 cives a verbml summary of ths main
tay factora to the B-class levsl.

Figures 29, 30(a) and (b) and 31(a)-{d) show the distribu-
tion, to the 8-class level, of tha '‘classes in this classi-
fication, Because of the interaction of settlement with
physical ettributes in the ey factors controlling cless
¢ivisicn, leoss simple self-exvlanatory names can he riven to
these night classes than was nossihle in the naturas) environ-
mental uonland clessificetion. Tohle 24 pives provisionsl
rames descriptive of their dominent location and settlement
characteristics,
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Propertios of Clesses of tho i'mturalend-Cultursi-Imvironmentsl. -
Upland Clessification

63. 'ables 25-29 pive s2ltitude class cistribution date and clzss
san veluzg of other paysiogrepaic factors, rzinfall classed,
l2nd wse ang -agricultural land clessificztion catugorices for
clzssas =t the 8-class level in the natural and cultural
gnvironmentel unlend clessifie=tion. Tieures 22-35 are
8-ateh graphis of ths mesn vezluss for these classcs of oltis
*ude end rzintzll categories, soils and the oprincinel tynes
o¥ erricultiurel lzad use. Trom thsso fifures end grapas &
subjactivo repic esscssmeat of scmo edn clzss cheresctoris-
tics Ior caci of tae oipght classzs hes Hoen Arewn u» in
Teble 30 {(cf. Yehle 272).

Cormerison of INL 4 =ad I1SA 1 Tloszsificatiors

643 A-Droliminary comnzrecive assessment of these two classifica-
tiona shows them to hszve »road simileritios becezuso zatursal
»aysiecel attributass vhich contral ISA 4 renain doninant
2a00F the attribuitcs snd Tey factors of tha comﬁinod,naturel
and culturzl oovirosauental clessification (rSA 1). ~hus,
£1tlourn seﬁtlément ceznsily sppoers es = ey feetor at tho
first lovel of division ia ISA 1, odeht of tas ten ey fec-
tors &t this lovol are icentiecel in +he two classificatioas,
Ya2 initiel division of tho upnlend renge into core unlend
£af nersinzl uwrlang scetors is esscntially, though not nro-
cisczly, idecuticel in both classificetions and this romainsg
truo oi class Cistributions &t the 4-class level of division.
“1th further division, clzss sizos 2a¢ cistridbutions diverec.
in some czges this ia wert results from the perticular order-
ing of clessas Ly tae znalysis, so that, for examvole, class
4 of ICA 1 has the general location of class 3 of IS 4, and
vice vorsa. There are howover substantial differences 1in the
number of squares in equivzlent classes and in the elassifice-~
tion of many individuel squeres &t these levels of division,
Tae ressocus for taose cdivorgencios ard e andvlicability o?f
i controlling ey factors and corrputoc class mean veluas
T2 elass characterisstis: end izterprotation are beinc
furtder studisd, o oo classification 2f course is corroct
end enother wroxng, sizes eny clasgsificetion of this I/ typeo



follows a logical pattern controlled by the analysis

itself and the range of attributes usecd to define the units
being classified. The eese with which classes may be
identified, defined and interpreted decides whether one
classification is better than another for e partiéular pur-
pose. The present conclusion (paragreph 73) favours, on
these grounds, the primery use of the ISA 4 natural environ-
mental upland classificetion.

COMCLUSIONS

Relationship of Class Distributions in the Hetional Upland

Clessifications to the Core Upland Regions

85.

These relationships could be treated at length, but some

main points only are considered here. The numbers of sguares
in each class, to the S3-class level, of the two national
upnland classifications (IS4 4 and XSA 1) present in each

core upland region are given in Teble 31(a) and (b). These
tables show that squares allocated to core upland regions
elmost 211 fall on one side of both these clagssifications
(see also paragraph 71). They show also that although &
range of IS4 classos is present in niost core regiong, these
are often domineted by ore or two of the national classes,
For example, in the neturel environuental uplend clessifica-~
tion (Table 31(a)), class 7 {ilorthern Zigh Uplend) dominates
the l'orthern Pennines (core region 2); cless 7 (Midlend

High Upland) the Teal District (core region 5); and class §
(Western Zigh Upland) the Cambrian llountains (core region 15),

The national uplend classification classes can be interpreted
in terms of an estimaie of their relative quality for crop
and stock production. This estimate can be obtained in at
least two ways. A subjective assessment of the factors

‘responsible for class division can be used to place the

classes in an order of relctive merit, this method directly
using the natural physical environmental attridbutes.
Alternatively the mean proportion of different categories of
agricultural land (tillage, improved grass and rough grazing)
in the classes can be used to give an order of relative
merit, this method being base¢ on current land ugse. These



two rankings, at the Z-class level of the natural environ-
mental upland classification, carried out independently,
gave orders, from "better" to "worse" classes, of 3, 4, 1=2,
7, 8, 5=6; and 3, 1=2, 4, 7, £, 5=6 respectively. Six
classes of agricultural "value" can then be mapped, using
either of these orders, with the mapped distribution of the
eight classes of ISA 4, Th2 reversal of classes 1 + 2 and
class 4 in the two rankings may be due to incorrect judge-
ment of the "quality" of the key factors to agricultural
potentizl, to a divergence between inherent potential and
actual land use in these classes, or possibly even to the
omission of factors from the classification that may be

significent in this respect (e.g. length of "growing seeson"7).

This aspect cen be further investigated, as cen the extent
to which classes of broad agricultural potential mepped in
this indirect way may add interpretively to an understending
gained by direct mapping of single land use attributes.

It is possible, using this type of ordering of the national
classes, anc the known proportions in which these classes
occur in grouped categories of upland, such as core regions
{(e.g. Table 21), to cetermine a2 relative orcder of merit as
an index velue for groups of squeres, rather than singly for
inéivicual soueres. fllocation of an arbitrery score to a
cless, say from 6 for the "best" to ) for the worst in the
erxcrnplas of class orcders given in paragreph $2, ensbles this
incdex to be calculeted numerically, as Zi-!lsl/l'tr where I'y is
the number of squares in 2 class and S1 the score for that
class, and Nr is the total number of sgusres in the zroup,
for example in & core region. £pplying the class order for
I5A 4 &t the (-class level determined from key factor assess-
ment, gives the following assessment of relative order of
agriculturel potential for the core regions.
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sstimete of Agricdltural Potential of core rezions, . essessed
from the Ilational Cleasificetion (IS ¢)

higher Chropshire Tills; Clwydian Hills.

A
Peak District; ZRadnor-Clun Forests.
Southern Pennines; Hireethog; Northern Pennines;
North York Moors.
brecon lMountains; Centrel Pennines; Ixmoor-RBrendon
Eills; CDartmoor; Cambrien liounteins; Couth Velcs
Coalfield

\/ zerwyn ountains; Cheviot; Lake Listrict

lower Ciiowdonia

If the current land-use basis 1s used, then the Ixmoor-~
3rencdon Eills end 3erwyn Mountains move un ono grouv, &nd
the Northern Pennines move down one groun. If I5Z 1, which
includes culturzl fectures relating to land use in its
cttribute list, is used to nroduce & core rogion order in
tho same way, then the i'orth Yorr loors, &Ixmoor-Irendon
#i1lls, Couth ¥ales Coalficld cnéd IZerwyn rMountzins are nslacod
in highor groups znd the “ednor-Clun Forests end Drecon
Mountains in lower groups.

Tais epproach may, on the one hand, emount to &n unnecceosserily

involvced means of achieving en essessment of an order thet
ezn de got directly, for grouns such as the coro regions, by
econsidering their menan volues of perticular land uso ettri-
butes., Putting coro regions ints on order of currcnt
intensity of agriculturzl usage essesscd by thoir mearn pro-
portions of catcgories of agricultural land (Teblo 12) givos
the following grouping which h2s brozd similaritics but
significant discrepancies to the order proposed in paregreph
57, dorivod from tho netional elessificetion:
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istincte of currant-intansity-of -acricultural use-fron

gericultural lan<d cetegories
higher Shropshire :ills.
4

Exmoor-srendon Hills; North York Moors,

Rednor-Clun Forests; Clwydian 3ills; Peak District;
2recon Mountains; Southern Fennines; Hiraethog.

Derwyn Mountaina; Cambrian iiountains; Cheviot.

Lake District; Couth Vzles Coelfield; [orthern

Pennines; Central “cnnines; iartiwoor,

N\

lower  GSnowconia

On the other hand, it 1s possible that consiceration of
differences in placings in these ranizings, or in one

derived Irom the agricultural labour in»nut of standerd an-
days, may give the possibility ol distinguilshing regions the
inherent natural productive velue of which hes veen reached
or extended, znd others which have =2 regionzl placing besed
on their natural features thet bhas not been achieved in
current esricultural use, Such speculstions cannot be

pushec too fer but they provicde an avernue of nossible interest
in interpretidg the national classificetions.

Kational Classificcotions as Fremeworits for legional 2nd Locel

tudics

s The originel choice of a simgle cefinition of "uplencd" cs
thosc 19D km? grid saqueras which contezined 44 or more of
land zbove 820 ft. C.D. wes crbitrory, but was scleectod cs
2 1imit that would bring intu cousiderstion the frinpge up-
lana seectors es well ns the mnjor upland arcas of Iugland
end Yzles., This entirce arces is "tae upland” thet is the
relevant object of study for mony purnosas. In other enses
2 moro limitod deficition mey be recuired, beeouse sither
the ecre upland crocs or thoir fringe sceters core the chict
or sclo 1ntprcst. The corce uplaond was clsco daiinoed siamly



70.

o1 eltitude, es thoso ?OJ-kmg grid socuarces contziniie nmore
then 5% of laud sbove 293 ft. 0.D. This, zltaough Tecs
taen S2lf tho total "upland" areas, has bocn shown tu ecntnin
c. £3% of the land above 800 ft., and 93% of that chove
1,400 ff. in England and Wales. Thc initicl distinetion of
altitudinal core¢ and merginal zonos is useful but not ado-
quatc as & general upland framework because it is bascd only
on a& singlec characteristic rother than on the wider rango of

noturczl physicel lznd variebles.

The use of gcographically located units, vhether these zore
the unland regions or core rcgions defined in this repert,

or are edministrative arces, of ccursc.givcs & bzsis for
rogional studies and mey be preciscely whet is required to
answer some questions, There is, howcver, substsnticl veric-
tion in land type within most geogranhic or sdministrative
regionsg, and, withcut neticnel clessifications, no objoctivo
mecns of judging which perts of different regicns have
gonerel similaritics over a wide range of ohysical eherne-
terigtics.

£ noatiocnel clzssification based on = renpe >f land attri-
butes, oprcvides, =2t lecest after tho stage at thoe sttributes
are chosen on whaich the classificaticn is based, an objec~
tive mcans of grouping like with 1lise erong the 43< upland
199 km2 grid scuares in terms of thc sttributes listed, to
whetovor degrce of sub-division seens desirable. Doth tho
elassifications described horo initinlly produce 2 divisiou
into two classes the distributions cf which closely nrrallel
the sinple eltitudinel division into core and marginsl unland,
Teble 31 showed that 186 out of the 196 altitude-defined
eore upland squares were in cless 2 (equivalent to clesscs
5-2 at the &-cless level) of & 2-cless division of the
natural onvironmental upland classificntion (234 grid squarcs)
and that 18S were it the cauivalent class (241 grid sguarcs)
of the natural and culturzl cavironmentel classification.
“uestions concerncd only with the uovland heartlands of
Zngland end ¥eles could reasoncbly be concerntrated on thc
224 scuares of tle Core Upland cless of thc natural anviron-
montal uplend clossification, and studics coneors g the uo-
land fringe ®e considered with reforolice to tho ronnining
272 grid scuares.
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61 indtiel assumstion (carazranh 4) 22 this naticnel unlanc
characterisation and classification study was that & primery
land clessification tased on a reange of natural phySical
environmental features "should be the most cffective meens

of providing a sound framework for classifying the uplands

of England and Wales on a national scale". The natural
environmental upland classification produced by ISA provides,
to a reasonable level of sub-division, classes which fit a
picture to be intuitively expected from gencral knowledge of
the range of upland propertics., Thoese classes at the

coerscer levels of sub-division have distributions with con-
centrations in explicable physiogrenhic end climatic zones
and, at these gnd finer levels, nrovide a means of sclecting
indivicdual grid squares of like physical cherscteristics
throughcut the whole spectrum of upland character in Ingland
and ¥Yales. For comparative studies of unland regions, 1t is
now possible to sclect from such regicns scuares which heve
common cr cciatrasting general physical chearecteristics ty
using clzsses of the neturel environmental upland classifice-
tion as 2 key. It is alsc possikle to ignore regionel
boundaries end tu sample directly from the national distrivu-
tion cf scuares in the seme clzss to give squares with »nhysi-
cal cheorscteristics broadly in common arainst which the
offect of other cifforing factors cen be Jucged.,

£1though some reservations must be retained until data con-
sideraticn still in progress is completed it apoeers taet

the ecmbined natural and cultural environmental unland
classificativn introcduces complexity into the physical cdivi-
sian cf ti:e upland without sufficiently clearly illuminating
other contrasts in the upland spectrum thet are brought

ebout dy the past and current sctivities of man. It is now
thought to be preferable to scek to develon en extended
"eultural" attribute list, inclucding a wide renge of settle-
ment and land use attributes, that can be used for an iiidopen-
dent IS4 to give a "cuitural onvircnmentel upland clessifice~
ticn", Independent natural and cultursl clessificaticns and
their écmparison to identify end internrat weys in which the
two classificaticns coincide or diﬁerge ers thougsht to be

the bost means of outlining both major facets of tho frame-
work <f upland characteristics in Sritain,.



reglenally it should e nossible to-use the netionel
clessiiicetion to zive e foundation to more deteilecd studies,
end for both thesce and local investigations, to use the
national classification to predict the most likely uplend
locations where similar land characteristics are likely to
occur and to which extrapolation of local detzil is likoly
to be most rolevant, For such purposes, the 16-class level
of division in the national classification is thought likely
to be most helpful, but at the stago of this report tho 8-
class lcvel has been used. Figure 35 shows the classes, at
the C-class level, of the natural envircnmental unland
classification that occur in the county of Cutabria, tho arce
of regional study, ancd also the classcs of the three scuarcs
in Cnowdonia within which a district study haos been carriced
out. Thesc two investigetions are scperately repoerted. The
diversity of Cumbris is scen from the occurrcnce in it of
two Marginal Upland classcs (Southwestern snd Hertheastorn
Mzrginel Upland) ané three Core Unland Classces (Monteano
Uolend and Western and Morthern Zigh Uplend). The correla-
tion of the netional classificeatise of this region at thoe
109 km2 gric squere scele with the repionel clagsification
at the = kmz scale remains & provoeative, and possitly vnro-
voXking, topic for investigaticn. - T™ie cnowdenia study cdis-
trict at the Z-class level, znd elso in fact s the 13-class
lovel, 2ells incicde three 123 km? gric¢ scuarcs 5% onc ¢lass
(elzss 27 (22:2)) which occunies only 13 grid sguares (c. 4%
of the ¢otzl upland zrece). The conclusion of the cdigtrict
study wes that no significant agricultural intensificetion
wes liely there dut that up to 59% of the sres hz2d a noteon-
tial for zfforoestetion. From the land use datz en EVITAaSe
cf &% is napped e&s under fcrest in this cless. If this
fizure is acceptoed, and if tho distriet study results arc
extrapsleted to the national cless, then it could be pro-
posed that up toc 42% of these grid sauzres as a cless ez bo
pracicted as reasonably afforestable, purely on nhysicel
grounds., Such extranclations may be too wicdzs but thoy
irdicate a possible use of the naticnel naturel envircrmentzl
classification which could be testcé by field investigetions,
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in reletion to major acdiministrative preas it may nrove uss-
ful to consicer the nroportions in them of land of <ifferent
doin
national classes. VWithout q:aé more at this stase than
simply »resenting them, the classes, at the Z-class level
in the natural environmentel uplend classification, of the
squares mapped in figure 4 as wholly or partly within the
National Parks (see naragraph 25), eare shown in figure 37,
Class distributions reflect similarities and contrasts
between the physical charzcter of the perts, Consiceration
of these in reletion to the very extensive studies available
for ilational Parl ereas may assist in ceZininc characteris-
tics of these national classes other than thkose on waich the
classification has ieen based.

foterntial for Cevelopment of a Hationzl Unlanc Data Store anc
Classifications

Irmrovement and lExtension of the iata Ctore

76.

717.

come limitations of source nuality and guantitative pre-
cision of cdata extraction were ciscussecd in peragrephs 8 anc
16. In meny cases, hetter cdeta sources are not available
but in sowe they are hecoming so and in others may already
exist 17 nore tiame is used for an exhaustive search, i‘ore
accurate data extraction, on the 70 kmg grid square scale,
may well already have een macde for some of these varieshles
at other centres. 1In these weys, imdrovement of parts of
the data store for attribuvtes alreecdy listed could therefore
be made., This probably has little to offer unless the
cuality of most if not all o?f the recorcdecd cdata is also up-
graded. With time and soney, this could be done. It would
certainly improve the accuracy of quantitative description
of individual grid scuares considerably, It would heve less
overall effect on region &ncd cless mezn characteristics but
woulcd improve tiaeir precision also znd might modify the
classification position of a minority of individual scueres.

Adcitional data can be collected, stored eand analysec to
supnlement that now available. Topulation densities anc
date for land uses other than agriculture, such as recree-
tional and water supply attributes, zre immedietely obvious



uscful ci:aracteristics., If the mroposal-of nersrrenh 72 is
edopted, then & senrch for aund choice =Z2 an eppronrizte
wicer reziuze of "cultural" attributes will be essentiel to
carry out zn ISL to produce & cultural environmental uplanc
classificetion as the other arm of a comprehensive clessi-

fication framework for the uplands.

Development of the Classifications and their Interpretation

7€.

£D,

The neced to complete stucies of the naturcl environmental
unland clessification and its class cheracteristics at the
13-cless, and probably also the 22-claess, level has been
mentioned. It is elso necessary to complete & short further
study of the netural anc culturel environmental clessifice-
tion put forward hcre to confirm that nothing of value will
be lost by rejecting it, as now proposec, in favour of
independent natural and cultural classifications. The
cultural environmental upland classification discussed in
paragranhs 73 and 77 should be develoned end cerried out.

It coulc be thouzht that the attribute listing used for a
netural classification could equelly well be usecd to deter-
ine natural environmental classificetions of arees et the
regional scale, using 1 km2 2ricd scuare uvnits, There is no
car to this in the neture of the attritutes, but non-
availahbility of the apnropriete data at this scale is the
limiting factior for rost erees,

The present uvland classificetion hes inveatigated 433 out
of the 1,304 13D km2 gric squzares, entirely within Englend
en¢ Vales, which consist wholly or vartly of lencd. Cnly the
necessary money ancd resources are recuired to carry out a
complete netural physical environmentzl classification by
IS8 of the whole land of Znzlanc and Yales at this scale.
The methocdology of ISA anc the erperience of this study ere
availakle. This complete clessification coulc be done either
by inclucding the present upland scueres with the belence of
"lowlana" 199 km2 grid squares in 2 single new analysis, or
the unland classificetion could be allowecd to s:znd, end a
lowland classification coulcd be carriec out independently on
the balance of c. 1,250 grid squares. In the former case,



eccitionel atiribute classes wonld e recuired, Zor erasle
to cover differeat altitude ranges. In the latter cese,
then a set of attributes along the general lines of those
now used but more tailored to the c¢ifferent ranges of pro-
perties in the lowlands could be selected, recorded, ecdited
for ISA, analysed and computed to give a national natural
environmental lowland classification., The letter course
seems preferable, and the two clessificztions could be
married tofggé national physicel environmental land classi-
ficetion.
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Unpublishecd maps were smenercusly mece svaileble by the Coil
Jurvey of .ingland and Wzles throush the particular help ef
¥r. ¥.C. Nendelow and Mr, D. ecney, Nr. 1. Emith, I.T.:3.,
Ecéinburgh proﬁided data and source materiel on water re-
sources, both that quoted end much more retained as back-
ground information for furthér studies. Research officers

of the Ministry of fgriculture, Fisheries and Food, Mr.
J.F.B. Tew and Miss J. liorpgan, lent a set of the fAgricultural
Land Classificetion maps for <ata extrection. -

Mr., ?.J.8. Howarc and lirs. D.M. Toward made most vzluzhle
contributions in handling the initial entry of our unit detae
into computer storage; 1in supplying the extensive range of
single factor distrilutién meps from w“ic& the examplen r
ciscussec here .were: extracted" end 1n tr&nsferrtng on tame
the data to ,angorﬂﬂar comﬁut,fion.' "heir mzjor stucy of
attriﬁute correlstions and classifications by principsl com-
:ponents and clustor analyses is to he separatelylpresenued,

IZr. C. Radford proviced the natient instruction and guidanco
e@ssentizl to our use of th @ sangor computer, and the vro-
gremme which was used to calculate vrouoed values from the
cete, :iscussion on classificrtion srocedures with Mr. I'O
7111 was =zs 111um1nat1n~ €8 is contributions always are,

and we are grateful to “im also for providing the contect
with ilr. G, Downing who “incly nrocessed the IS/ enelysis,
through U!C.H.W. ané IFanchester computing 1aboratories,

The completion of the report in considerable haste denended,
&3 well as on our essential computer mentors, on the beyond-
the-call-of- -duty secretarinl wor’x by Frs. J. Thomson. Ve
are also grateful for the offset litho contribution of Mrs.
P. Matthews, and fZor generous agreement to our use of this
facility by 11,C.C. Yales, via Ir. M., Gash. Urs. Y. ¥illians

tooit on much of the burden of collating the mass of result-
ing vener.





