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UPLAND LAND USE AT A RH}IONAL LEVEL

. . T "'.- " . .. - Py " s L3
oLl O T P O ot L e Lb dowt . Taoaal 4.

' ‘.The previoua -chaptors - ha.va desoribed uplends and thei.r use :Ln general terms .

and .at‘.'_a' Netiqneq. level, but land use planning occurs: mainly. at  Regional and' .-
Local levels, and .landscape is peroeived in the srange of 1=10 km, occasionally...
50 Ikm. Theref‘ore we require techn1ques to survey, oharacterise and plan on a

unit of‘. about 1 lcm2 , L‘.a.ny -regional. studiessdescribe plans- for. development PRI
and there are a mltitude of- local, atuclies of farme, va.lleys or parishes. We. v

:have not attempted to. digest and compare these-but: have concentrated on an- " S

"'?emm:lna.tn.on of; the potent:n.el of 8 nultivariate method of_land . classification - -o
"(Bunce, uorren and Stel, 1975) based on readily available.information.from=~.. ! -
) maps.f_ The lend ole.saes derived from map attributes show major: environmental.

'diviaions with.in an a.rea which can then be used:to:stratify- subsampling for St

pa.rt:.ouler i‘eeturea whioh.are required, -e.g. vegetation or eurrent land use.. -

. - Shee
T PRI SR S PR

b e e L . ' t e L -

The map attributes used do not include information on. .so0ils and it was-therefore )

questloned whether or not the resulting olasses could be used a3 a basis for
a.gnoultural or forestry land capebllity assessment; - There'are few:soil maps
for the upla.nds and it was decided to:examine the a.pplicet:.on ‘of' the approach..
in tmo arees _fl . Cumbrie. where soil dete were f‘ew, 2. Snowdonia where, for:..
a partiouler erea, soil as well 88 vegetation a.nd -other.map. details :were T
ava.lleble, thus allowing -a comparison of the olessea derived from map ettributes
with detalled ground survey obte.ined by ‘mOYe trad.ltiona.l methoda. T I P
. S ; e 4 e . gh S

. . ., |' '~_..., .y R A
M, we N t -

The olaesii‘ication in Cumbrle is used as a basis i‘or examining a: number. of. land' .
use and lend.scape features, to compare arees, and te indioete areas where change
in lend uee might be expeoted. The study is explora.toxy and not. def‘initive,

'memr mrther questions ‘may be a.sked of the. mformation.-_. I O e

. . N .o‘ - . B . orrn LA z
ERENE T s . " - Y A

_The mltiva.riate classii‘ioetlon is being uged by. Cumora.g Countx Council gg g v

'basis for pa.rt of their Stmcture Plan,” The results. of ~the «stug,y oarried out "

in con.‘_[unction with ITE, must b treated in STRICT CONFIDB‘ICE until the gublicetion
of the §tructure Pla.n : -

- T



1e  LAND CLILSCIFICATION

! ®

Introduction T
r~.. ST <2 SR s .‘f'-l.‘s -.:i'-\- [P S At

One of the earliest ectlv:.t:.es of ecologists was to observe and map the distri-
butlon of. speoles -and eggregetes of .species. usuelly termmd - "vegetetlon types"' o @
Indeed many, early: papers,’ such as those. by the bm:.th brothers, are concemed
solely w:l.th the descmptmn oi‘ regions and: the:.r essoclated vegetatlon. b ;
Until recently thelprlnclples of‘xdlrect observetlon ‘and " l.nterpretetlon i.n the ; @

field laid dowmn by those .early” ecologlsts have bes:.cally remained unaltered,

although superficially more sophisticated. Modem adherents of the contmental
phytosoolologioal schools' likowise lay: great-stress upon the ability of‘ the S

observer in“the field" to s:.mplif‘y the observed complexity. Dsta. oolleotion is ®
only oerr:.ed out with:.n the’strete subgectlvely def‘ined in the* field‘ pl.e. ' '
:Lnterpretation ;‘irst" data.rcolleotlon second. ParelIel lines oi‘ developments l

L ha.ve been followed in'many other d:l.sc:.plines involved in' the reductlon of tho
,complexity of biologica.l systems in the fleld - e.g. in soil surveys, agrlcultural o

surveys end forest mventorles.
These activities produce read:.ly interpretable results since the initial f‘ield
observetions are dlrectly ‘related to visual patternd, ‘In most soientlflo S g

disoiplmes however, it 1s usual to first ‘collect ‘data’ “without & subjeotive

eempling atructure and then proceed with analyses and interpretatmn es e ‘sedond

phase activity i.e. data- collect:l.on first; -intérpretation seoond.r Tt g only '

recently with the development ‘of suitable’ analyt:.cel procedures a.nd computers, ®
that the large data sets generated by broad’ eoolog:.cel surveys cen be enelysed

r

using a rsim:.ler method.

The confliot betwean numorioa.l ‘and treditionel ‘methods’ ig unnecessary because
1n many cases they hsve different objectives. -In" pa.rticuler, pure vegetwtion
' survey sats out- to def‘ine vegetatlon units and cannot be usgd: i‘or resource

Wevaluatlon as. dei‘ined by the present project . In some respects the eppmech ~

-

-:"not in nvalry. S F S I A _~\

The issue has been further confused by d:.'.i‘ﬁoulties in communloetlon betwean
some of the advocates of numerical approaches and those primarily interested in
their application. Also initially numerical studies took longer than the
traditional approach, although now the programmes and data handling facilities

are more readily available, this is no longer the ocase.
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Certe:ln speoific areas of environmental surveys have proved :Lntrecteble by
traditional pethods ' in particular that problén of a land classification, ’
Here there are no readily observed essoclations between e dependent e.nd mdep?
endent group .of ‘variablos,' as’ botween plants and soil ‘and moreover there eref -
no readily discernible units on the ground. Rather there is & complex under]y:i.ng
series’of faotors resulting in an overall: expre331on of their interect:Lons without
a simple’mode of ‘definition; As'a. result whilat gross i‘eatures, such as glacia.l
valleys, may be interpreted it ‘has ra.rely been possible to classify whole -
ls.ndsoepes by a generelly accepted system . ’

It was dur:.ng the epplicatlon o:f‘ multlveriete methods to such data that the .
. bresent study evolved. -The basic principle 1s tha.t ‘the underlying feetures of

1and are reflected in observe'ble characterlstics recordabJ.e f‘rom meps. Ane]yses
of these data can then provide a structure-on which to ba.se ground surveys oi‘ ‘
particulanr. biologioe.l espeots, such as vegetation or J,and uae.; Because the . -
overall reletionshipe within the study area are lcnown, a limited represents.tive N
samle may be taken. hhich can then be rei‘erred ‘to the whole populatmn. In this )
way a small sample can be used for intensive surveys which may then be used to
predlot what will be present elsewhere. o

Previous surveys

Three surveys hive been ce.rrled ‘out based on the ane];ysis of date derlved i‘rom
LA P T

maps ‘and involving similar principles to the Cumbria pmject The epproaches L
adopted are 5umme.rised below. ' |

- S e . N - : B S
i, LT D -

\ [ o b e

Grizedglé Forest: 12 va.rlables were recorded from 0.5 x70. 5 km grid squaree.
Analysis of the data by pri.nc:l.pel component and cluster ane.lysos produoed R
eight types tha.t wers shown to be +highly correlated. with- fleld dete.. ‘However
the ve.rr ables were restr:Lcted e.nd henoe the ‘second study. was undertaken to

I

expend the range covered. _— B SR SR
. ' ! | . . , .‘ A{..- Sl "‘.\-’5' o i

Lake Distiiet: '152ettribdtes wers recorded from 2, 81..2, 1 km squares in the

Leke District The classif‘icatlon, obta.:.ned by indicator species analysis,. was °

ega.in shown to be hlghl,y correleted with ﬁeld data. - It wes, ‘therefore, concluded

that mo.p data can be used to prov:Lde a stretificetion for i‘!.eld sampling and to

provide a uset‘ul basis for land cless:.fics.tion.

VT . RS . - o . . . ro.
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Shetland Survey ae 2 consequence of the- satisfactory results {rom. the:

Lake Distrlot survey, ﬁhen it came. to producing a vegetation survey of .
Shetland it was d901ded to use a similar system ~ the important principle .
belng that a method of stratiflcetlcn was required that would enable detailed -
ijsemples to be drewn frcm a defined population. Map attributes.were ‘therefore,
”'used to classiﬂy 1 km squares and the classification used to etratify-the.
- ubsequent 1nten51vely sampled squeres.- In the Shetland.survey fectures««
associated with human use, such as roads and human habitations were omitted,

in order to simplify the classification. Instead, more variables were included,
although for enelytlcal purposes these were divided into;categories.: The.. '
cle531ficetlon appeared to be overweighted -towards attributes ‘related to ‘the sea,
but later the predlctlons of vegetatlon composition from the map types proved to
be ecceptably aocurate and corresponded well to an independent n3asessment from
cerlal photogrephs. Tho oein conc1u31on from the Shetland study was that.the
approach hed been suocessful and that, on a larger scale with wider_contrasts’

“

and a more balanced data eet a. clear cut. picture would emerge. -

The Cumbria Survey e e .

Methods

The epproach eventuelly adoptod was selected after o consideration of the
following alternatlves - S D e R A R C I

B T -
1. +Aerial photography. A uniform cover was not available for the whole arsea

. et a eultable seale.

2. Altltude.; The orlglnel lake District-study shoved the 1nportence of °
~altitude, but it was considered that altitude alone did not 1ncorporate a’

sufficiently wide range -of correlations’ for an entire' regional study -a
conclusion since supported in the analytical separation of the Pennines and
Central Lakes, despite similar altitudinal ranges.,

3e-..Natural divisions. aAnotheér- possibility wasg to divide’ ‘the county lnto
.. » regions, which'appear :subjectively to have common fentures, but such an

. approach would result in non-standard:.zed units.
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4. 1In the Cumbria survey , {km grid square was adopted as these provided a --:
® convenient and usei‘ul scale at which to examine units of land. The
e.dventages and dlsadvantages of this system are summarlsed belcw -

. . P Lt . - . N
' . . Y o T . . . -

Advantsges . Disad_vapta._ges
Good scale for ground sempling .Squs.rehmudaries‘ may give artificial
end for mappmg on a sounty _ . co;nbin_ations of ,ett‘z-:'tb_ute_s. e
basias L o S ‘”; .
® . - n -Clcmp“lete cover r'l.ot.p'ossi‘ble at
. Previous experlence suggested . . Primary analysis stege.. e
‘ . that the scale Was suitable. , c- ' - ' -
BRI ' et . ' R
@ _ Dete:tled surveys of u.nits such
; ‘ . as valleys pos:nble. o ,
El L. P .o . >_-
A reference system is prov1ded
® ‘r that f‘J.ts :Lnto e. net:.onel grid
5. The 1 km squares should be considered as abstracts in the. same way. thl.et .
quadrats are used in vegetation surveys and are not neoessarily teccgnisable
LA finite unlts in themselves.
.6‘..' Smce ell squares could not be recorded the a.ns.lysl., was based on the centre
- square of groups of n;Lne squares, g:.v:.ng an a.pproxmately 11 per cent sample.
® The data recorded from these squares were 152 attrlbutes described by Bunce
(1975) and also 30 geological series records taken from the %“ geological
map. These data were analysed by indicator species analysis to give 16
types. Ve -

? Ind:.cator speclee enalysm (Hi1l1 et al 1975) 1s a d1v1slve, polythetlc
numencal procedure that mcorporetes a key.. that enables new data to be _
a.sngned tc the cla.ss:Lfﬂctory f‘camee:ork F:.rst, a one dlmensmnal rec:.procel |

. ‘ averagmg ordinst:.on :Ls computed. The semples are then d.w:.ded :Lnto two
groups according to whether they i‘all on one 51de -or other of the. centre of
grav1ty of the ord:.natlon.‘ Five n_ndlcator a.ttrlbutes ,are then identified.

° which dlscnminate as well as 00551b1e between the two groups of sa.mples.;

'I'he bela.nce between the md:.cator attributes prov:Ldes a key. for the identi-
tication of‘ mrther samples. In the present case the residual 897 of .squares
were assigned to their appropriate positions in the classification by the

use of the key given in the hierarchy of Pig. 1.
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The classifioataon of the'map_ueta_may:he interpreted in_two;main ways:

a) Direct interpretation of the indicetor attributes in ecological terms.

. ol a7 ‘ I e
b) An examination of features, both environmental and other habitat attributes,

common to the classes of squares:

L Eat e .. ) Lo . . R T B T SN

k- .

The seoond”apbroaoh'is'oonsidered'et the end of the sectioh-but.oﬁe-ﬁfief commen ¥
on the first, hill be useful et this stage to set the sdehe-- Ct

The first d1vis:on 'is. related directly to features relating primarily to lowland
as opposed to upland, with nttrlbutes relating to hahitetlon and ‘human develop-
ment on the one hand, as opposed to altitudinal features on the other. Mithin
the lowland division, the next separation is between higher land on the margins
of the fells as opposed to features relatlng to the ooastal plain The uplsnd
division is separated into the intermediate fells ag opposed to the hlgh fells
of the central Lakes and Pennines. At the third level final dmvmsions are made
between these major groups with, for example; the coastal squares (type 7 and 8)
being separated and the central La.kes fells (types 15 end 16) from the Penn:Lnes
(types 13 and 1#) IR R L

. . . ., . . T T
T SO o oo o R T

The distribution of the types of square in Cumbria is shown in Pigs. 2, 3and
in the figures they have been grouped together t6 emphasize: the maJor divisions.

“The ‘patterns of" dlstributlon are readily 1nterpreteble. rd Cumbrac GC tnd JDPB
"(1976) have’ regrcuood these map types 1nto scven lanlscl e rones (Plg. L)

. THe' frequency of the 16 types in Cumbr1a is glven in ;able 1. L

oedt e e o Ta RSN

The classification is . & basic framework on which a range of‘environmentai'

soological parameters can be sampled. Evidence from experlence with the classi-

fication suggests that it-is strongly related to underlylng patterns in land a

forms and show qulte subtle differentlatlon between dlfferent types of.lend.

" Some types are more heterogeneous than others in terms of the degree of oontraat

b preeent but this feature is not a drawback in that some landsoape types are

o ‘1nherently more varlsble then others. Beoause of the Lnterpretetlon of bas1o

" “information- the classiflcatlon types have many common features reletlng to

agrloulture, land use end visual appearanoe, whloh prov1de the b&sls for the

o sub-sampling mentioned above. A range of such sampling is inoluded in this

't’report.r

t \-
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Wlthin the Cumbria project the emphasis to date has been largely upon the

vegetatlon but it is lmportant to stress thet the specles are belng used

'primarlly as an “index to the env1ronment and as a statement of the current '
‘potontlal of the land,

The system is capable of further development for monltoring and stud;ee are et
present taking place in this dlrectlon. To summarise, the main obJectlve of

the analysis of the map data is to provide a sound frarcwork on a general scale
for sarpling on an intensive scale, thet could not otherwise be carried out on

a County scale without years of work.

Ground Survey

Initially itrhad beeh intended to survey 5, 1 km squares drawn at random from
each of the 16 types, using a similar field technique to that used in Shetland.
Hovever sufficient resources wers only available to complete 16 semple plots

in each of 2, 1 lm squares (i.e. 512 plots). 16 sampls plots were used initielly,
as in the 8S8hetland study and the squares were found to be very heterogensous

and hence it seemed more efficient to opt for intense coverage of single km
squares. However, during tho field work the majority of squares appeared to be
more homogeneous than those in Shetland, duc perhaps in part to less complex
drainage patterns and in part to more uniform gevlogy.

Accordingly a third series of squares was surveyed with 8 sample plots in eaoh.

A further examination of the Shetland data indicated that, although indlvidual
plot types continued to be picked up over the 16 plots, the majorlty were already
recorded within an 8 plot sample.

During the survey of the third series of squares it was noted that, particularly
in lowland areas, much of the variation was in linear features i.e. hedges,
diﬁches, streams and roadsides. In dus course therefore a fourth series of
squares will be surveyed including recordings from linear features, and a start
has been made to test this modified system.

Eventually the dlstrlbution of vegetatlon types can be predicted on a county
basis, but to date only species cover has been carried out. These were obtalned
by calculating the mean cover for the species observed at the sample plots for
each oap type. The average vulues may then be used to ‘estimate the probability
of finding that cover of the perticulef species within a given map type. Two
examples of predicted dlstrlbutlon are given in Figs. 5 and 6., Fig. 7 ehows the

average cover of several species in the map types.
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In thc summarics of thc ecologica.l fcatures of the map types glvcn below tho
majority of the categories a.re from summarlcs of the basm map. data. - only the
speeios’ cover and pH arc from flold moasuronenta. Thg ob,]octlve of: the summanos
is to &glve.an “overall :.mprossion of the prmclpal foatures of tne map types.

Further results w111 be available :|.n f‘urther analysn.s of” tho survey da.ta and in

-
La,ndsoape i‘eatures la.tcr in thls rcport.
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EXPLANATION OF SUMMARY SHEETS -
" Cumbria Survey

- typo,( ) \

the brackets refer to the number of squéres coming in that typc in
the original analysis 14-29 = low, 30-54 = medium, 55-~8% = high

(Sco table for reletionship to % frequency in Cumbria)

Number of Attributes:

the number of original attributes revorded in the type: gives some
measure of the rangc of variation prescnt (34-55 = low, 56-76 = medium,
77-97 = high) |

Constant Attributes:

attributes thet occur in the types more than the appropriate percantages.

Selective Attributes:

the observed freguency of anrattribute within a type is compared with
the expected frequency (i.e. the frequency calculated on the basis

that SDecies are randomly distriﬁuted between types). Chi square is
used to test the departure from expecctation. Attributes are ranked in
order of selectivity in two groups of chi square greater than 30 and
10-30. The figures in brackets arc the observed and oxpectod percentage

frequencies, with attributes occurring less than 30% excluded.

Species Cover:

the average cover of species from the reccorded field samples. Species
ranked in two groups, over 5% and 1-8% scorzs bolow 1% were not rounded
up to 1%. '

pH:
the frequency, in classes. of the soils sampled in *hc plots recorded
in the typc.

Distribution:

the majority distributional pattérns.
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Comments:

21l these comments are iﬁtefﬁ;etéd and‘nofjﬁaséd upon numerical scores
of frequencies, as they will be in due course when the field observaticrs
are summarised. The objectiyeiéf thishsection was therefore to give
a pen picture for temporary use until the complete sumnaries are

s

available,
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Cumbria®Survey '
Map type one (77, high)
Ne. of Attributes:

Constant Attributes:

Grey house .l .. Aspect (W)
White road Stream
Yellow road .. 250-499 S
Footpath = - . . Aspect (w)
. e Black house

Selective Attributes:

chi sq }0' o chi sq 10-30 ..

250499 (69-20) : 'A' road (36, 13) _
0-249' (58, 20).-. ° Copse (56, 9) oo
Grey house (91, 50) Footpath (82, 58)

Yellow road (83, L6) - Black house (SA 45)
White ‘road: (86, 51) o

Species Cover: - _ S

over 5% 1-5% "
SN .o o
Ioliu peren §19) Agros tenui (4;
Pteri aquil ( 8) Cynos crist (2
Poa trivi (5) Holcu lanat §1g -
e Postu ovine (1 S
Phleu prate (1)

S Ce
, ‘ § ,
pH: :

3a1=3,5 36-40 41-«&5 L6~50 5.1-5.5 56-60 61-65 66-—70 71
6 4 4 12 8 12 1

Distribution: -
‘Solway Plain, Southern Lowlands, Coastal Plain

Comments:

Land form: gentle slopes, with a variety of detailed pattern
reflecting a rengo of underlying geological formations. o S
Lagﬂ_ggg varied, mainly cattle, with some sheep and cereals, good
.. = communications with even. populatlon density. . -
rj.Vegetatlon variable, with -mch. improved pasture and permanont grass
L and w1th a vanylng amount of-aeml—natural covers: . ..

A

e’ v
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Cumbria Survey -
Map type two (89, high)
No, of Attributca:
94 (high)

Constant Attributes:

8% S 60-80%

GTey house . Footpath
Yellow road Aspeot éNg
250-499! Aspect (W
White roed Black house
: ' ispect ENg
" Aspect

E
Selective Attributes:

chi sg fédlgf '. o . chi éqf16~jO 7

et ’ } . 1 .
250-499* (87, 16) . . Sandstone (30, 15)
Penrith sandstone (40, 3) Footpath (79, 58)
Yellow road (87, 45) Copse (48, 30)

Grey house (88, 4S) . '
River (43, 17)

White roed (82, 5t)

Black house (72, 42)

Species Cover:

over 5% _fl . -i. 1-5%
Loliu peren tjG) - Phleu prate (5)
Cereeals (8) o Holou 1anatr(4§

.k . A

"Trifo repen (7) 7 Agros tenui (3)
pH: . ' '

5'1_305 5.6‘&--0 "+c1 '40--5 1".6-5.0 5.1"5'5 50‘6-6.0' 6-1-6-5 6,6-700 7.1

3 1 4 9 8 6 1
Distribution: _
_HMdehymd%mWth.

Comments: ' :

Land form: mainly level with low relief, with limited variation.

Land use: mpinly beef and dairy cattle; with some arable and small

areas of woodland. Uniformally settled with good communications.
Vegetation: uniform mainly, leys with a small amount of permanent

grass, and diversity coming from hedgerows copses and riversides,
mainly hedges but some walls., Little semi-natural vegetation.
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Cuﬁbfih'Survej:
Map type three (86, high) -
No. of Attributes:
% (nigh)

Constant Attributes:

80% 60-80%
S ,Wﬁite'roag o - Yellow road - - Aspect (E)
I Limestones .  750-999"
N L Footpath - . . Aspect ésg
T : o Grey house Aspect (N

Black house
Unfenced road

Seleotiva Attributes:

chi sq 30 chi sq10-30

Limestone (78, 24) o, Yollow rpﬁd (?éi:hG)
750-999' (65,°20) " . . - - 500~749 (51,.24)
White road (85, 51) =~ ...~ ' Unfenced road. (69, 40)

Bleck house (76, 42) - :. Grey house (77, 51)

Speoies Cover:

~ . r

over 5% T . ] 1-5%
Loliu poren (19) Lgros tenui §L)
Poa trivi (7) Holcu lanat 4;
Cynos crist ES; Phleu orate (3
Juncu effus: {5 - Trifo repens (2)
P N Coroals (2)

p: L o

3305 3.6%4.0° A4S 4.6-5.0 5.41-5.5 5.6-6.0 6.1-6.5 6.6-7.0 7.1
T s a7 10 2

Dlstrlbutlon L. - o T L . - e
Eden Valley =~ = - . -
Comments: .

Lend form: mainly level, with low relief and little varlatlon..

Land use: less erable and more permanent grasslend than type.2, more

sheep as opposed to cattle. Uniformally settled w1th -good
commnications.,.

Vegetation uniform, often old grasslanda with dlverslty coming .
from hedgerows and: road verges. “More walls present than type 2.
Little semi—natural vegetatlon. T

PR .
v P
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Cumbrig Survey

Map type four (83, high)
Number of Attributes:
97 (high)

Constant Attributes:

@

o, Lo.Streanm

1. 500~749!
“ " .Yellow road
~, . Grey house

Selective Attributes:

chi sg §0

500 -749' (88, 20)
. Bann;sdale;slates,(LB, 13)
- Yellow road (82, 46)

Speoiés Cover: o
overiﬁﬁvhl
Pteri aéuil,(19) o
Loliu peren %10)

hLgros temui (5)
Poa trivi (5)

e

pH:

£0-8 g

White road . . Aspect gwg
Aspect (E) Aspect (3
Unfenced road
Braoken/heath

Aspect (N)

Footpath .

chi sg 104}0

Unfenced- road (?2, #0)
Hamlet (35, 13)

Grey house (81, 51).
River (39, 18) °
Bracken/heath (82, 49)
Copse (51, 30)

White road (7%, 52)
Basin peat (37, 21)

Nl
Trifo repen (4)  Holcu lanat(2)
Nardus stric (3) Phleu prate (2

Cereals (}) Molin caeru (1
Cyno cris Dacty glome (4

.-Desch flexu (2) ..

3-1-395 506-14-.0 l'-.'l"z-‘-.s 1-‘-.6-5.0 5.1-505 5.6-6.0 6.1-605 -6.6"?.0“ ?o1

1 9 8
Distribution:
.General
éémhehts;x"

13 12 . 2

Land form:. very.variable with many of the 1ow 1ying fells presenting
a wide varlety of slopes and features Buch as ‘small’ rock outcrops.
Land Use: very variable- from arable, to leys, permanent pasture to

neglected slopes and woodland.

some little used land,

‘Mainly sheep but cattle also and
Sometimes afforested.

Vegetgticn: very variable from grassland, to bracken covered slopes
and woodland. Mainly hedgerows but also walls, and diversity from
marshly conditions, extensive semi~-natural vegetation.
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Cumbria Survey -

Map type five (76, high) .
Mumber of Atfributes: v
74 (medium) i .

Constant Afributes:

___QQE.:-f | 60-80% -

S 05289 - Groy house ' -Footpath
White road = |, ispect (8} .S Stream
e o Sandstones * ' “‘fispect gw;
el S - Basin peat ..". ..fgpect (E
Ce e Black House )
. Yellow road
Selective Attributes: C e e
chi sg -30 .- . chi sq 10-30 " .~
0-249 (92, 17) .. .. Grey house® .. (.
Sandstone (72,.10) B
Babin‘peat_§70,18 . ST e
s . White.road, (87, 51) et
Speoies Cover: ";f.,7{ S v
over 5% 1=5%. 0L
Cereals (20) Trifo repen (4) * = . o
Loliu peren (19} Pteri aqui (3)
Co- Phleu prate (3) .
pH:

N
. i

T P . .

-

317505 306400 U145, B6-5.0 5155 5.66.0 6.1-6.5 6.6-7.0 7.1
3 T W : '--3"1 ' 13 8 8 6 C ot
Distribution:

- N N L . - ‘7 ‘..-- "- ] * ~
......

R . ... Y S IO ST AN T *
' Solway Plain, Coastal Plain, Southern Lowland

Comments:

Land form: alluvinl lowlands, with little pronounced:relief, except
where outcrops émerge from the alluvium, hainly level, _
Land use: mmch arable, and leys-with beef and dairy cattle predom-
inating, less densely populatsd than types 2 and 3,
Vegetation: uniforn grasslgnduang;arab%e_w;thggiqers;ty caming
"+ mainly’from hedgerows, few.walls streams and..soite Woodland. Little
.7t semi-natural vegétgfibq,ﬁrd§?nﬁ;r '“' ; Lot -

: TR S
Tazoet SRS

PR



w:'16f;

Cumbriéisurvéi"

Map type six (31, medium)
No. of Attributes:
73 (medium)

Constant Attributes:
. 80% -

- . .0-249! ;o
--Grey house ' .:. ..
. Yellow road -
- -White road - .i.
Basin peat.

Selective Attributes:

chi 'sg- 20

Embankment-(61, 6)-.-
Town (36, 2)

0-249' (100, 21)
Railway disused (42, 5)
Basin peat (81, 14)
Sandstone (68, 14)

'A' road (61, 13)
Church (36, 5)_-_—._—.,

Species Cover: . .. . - .ni.

¥ .‘
L S
over 5%

Loliu peren (38;
Trlfo ‘repen (10

- \
- -~|. . . oL

LY . L.
- v

Poa trivi (2)
" Dacty glomo-"

_higros tenuis (2)F

Aszpect (S)
Aspect (W)
Aspect (E)
Sandstones
Aspect (N)
Black house

chi_sq10-30 -

Brldleway (155, 18;
Grey: Housé (87, 13
Bridge (30; 9)
Steep hill (road (81

o

.
|

Phleu prate (3)

.f'A’froad
- "Exzbankments
dAspect (E)

))

gl -

U e e

PH:

L

3.1-3.5 3.6-4.0 L4.1%.5 L4.6-5.0 54155 566 o 61—6 §.6-7.o 7.1

E R ST 7 IPY L 2
Digtribution:

f« 4f7 SGliay Pldin, Coastal Pliin, Southern Lowlands.: v .-

Commentgs -~ - 4 ia et

__g:_ R T g-_'-’l- :
- g “ p
- Land' form: - alluvial lorlands with llttle pronounced rellef.
Land use:- mainly pasture with some arable, butrnartlcularly associated
with built up land and communication routes.
Vegetation: mainly grassland, with iome cops¢sgmd with mony disturbed
- habitats and with limited semi-natural vegetation,
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. Cumbria.Survey .~
Map type seven (14, low) TR e
No. of fttributes: e
39 (1low) . P

Constant Attributes: R TR

:

8@3 W 60-8

0-249" e Basin peat . :-., -
Sea ,'. o T '
Intertidal .., . - .:
Sand and md

Selective Attributes: S
R T
. chi 59 ‘50'~‘ e chi sq 10=-30
(x . o } P '..~J lw]

Sand,and md’ (95, ) : Basin peat’ (71, 22)3
Sea (100, 3) " IR
Intertidal (9, &) R T ,-hd
Marsh (42, 2) IR T T AR
0~249" (100 23)
sre e [ CLrant
3pecies Cover:

over E& RS . 1_5% e i
P - S
pH:

301-3.5 3064&00 1}-.1"‘-!-.5 1_6-16"5.0 5_.1""5.5 5.6"'6.0 6.1-6.5 6.6-700 7-.1-

- - _ e - oo : e Ll it

R R A AR S laig PR
Distribution:
Coastal
Comnents:
Land form: mainly estuarlne or where there is very llttle land

. Ppresent.. .
Land usé:’ grazing by sheup on saxt marshes or bare ground

Vegetation: -salt marsh .or.nong. « . 1 o N
. IR Celoe L - S T
1 e : - 4 u ¥ . 1 !

0

Iy
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Cumbria Survey
Map type eight (24, low) T R
No of Attributes: e

70 (medium)

Congtant Attributes: .““Jrgizl.___i -
— S 60-80% i
Intertidel - -7 White road .
ol Grey house Coe
Sea Footpa.th . ;J.,f_: e

Jelaotive Attributes:

chi sg 20 fﬁi* e chi sg 10-50

- ’ ‘N, . .'1
Intertidal (100 2) o Reilway (in use) (38 7)
Sea’ (88 2) Sandstone (50, 15) 2.
Sand and shingle (58 1) o O
Sand and Mud %}8 2) ‘ .-1. . .'-"._'-, ':
0-2491 (100, 22) EEEERTL

3pecies Cover:

over ﬁé : 1-5% _
Loliu peren (41) - Holeu lanat (3)
Trifo repen (7) - Lgrost tenui (3)°

Cereals (5)

pI{. .

31-55 36-4041-45 h6-50 51-55 56-60 61-65 6670 7.1
2 3 10 9 AR 3.

A

Distribution:
Coastal

Comments:

Land form: coastal Varylng from dunes to cllffs and low eroded
« ~moraines..

Land use: pasture mainly for dalry and beef but’ w1th some arable,.
Vegetatlon variable, depending upon the amount of cliff, dune or
salt marsh present. Mainly hedgerows but many fences and banked

fields. Variable amounts of semi-natural vegetation.



Cumbria Survey
A L

Map type nine (64, high)
No. of Attributes:
72 (medium)
Constant Attributes:
.80k -
1 £000-1249"
Bracken/ heath
Stream e
1250~1499
Seleotive Attributes:
chi sg 30
. 1000-1249" (92, 14)
$1250-1499' (81, 14)
Brackeq/heath (92, L7)
Species Cover:
over 5%
callu.vulga (26) -
Nardu stri¢ { 9)
Juncu squar ( 7)
Pteri aquil (.6 !

pH:

60-80/4
Aspect (W)

Aspect (N) T
Aspect S; .
E

Aspect
chi sqg 10-}0

750-999" " (4,8, 23)
1700-1749" (33, 1)
Borrowdale Volc. (35, 15)

1-57%
Festu ovina (4}
Desch flexu (&)
Juncu effu (3)
Agros tenui (3)
Vaoci myrt (2)
Eriop an/va (2)

5.1-3.5“3.6-&.0:—4.1~#;5”uﬁ:6—510' 5.1-5.5 - 5,6-6,0 -6.1-6.5 6.6-7.,0 ..7.1

9 22 7 .o

Distribution:

' Bastérn Fells, Westein Fells, Southern Fells, ‘and Pennines

Comments:

.-Land form ‘lowef fells on the fringe of the pflﬁblpal mountains,
T.with usually rolling rellef often broken by small rocky outcrops

. and - small streans.

~ ... Land useg:. mainly; sheep brazlng but oontalns mucb nargma1 land.
vnlow Vegetatlon variable.within narrow linits ~with diversity limited

to small areas such as streanms.
Extensive semi-natural vegectation.

and little woodland.

Walls very common, with few hedges
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" Cumbria Survey
Yap type ten (37, medium)

No. of ittributes:

67 {medium)

Constant Aattributes:

805 o 60-806"
Strean v L Unfenced road ... Grey house
1000-1249* - . Aspect (S} - N
Bracken/heath . . . aspect (W) T
1250-1499' ., | [ 750-955" q .

b - White road '
Foutpath i
Selective Attributes:. ,, .- y o

chi sq g'd chi sq 10—30
1000-12&9' (89, 17) - Brackcn/hcath (89, 47)
“1250-1499", (87,..16) , Unfenced. ro.ad (76, 42)
750~ 999' (70, 23) 1500-1749" "' (38, 14)

Species Cover:

over 5% e 1=5/% S
Lgrost tenui {(8) - Juncu squar (&)
Callu vulg (7) = .~ Holcu! lanat, (&)
Festu ovina (?) Desch/flex (2) “;
Pteri aquil (6) . Loliu, peren. (2)
Poa trivi (4)° ." Nardu strict (2)
P _ =y Juncu effu (1)

Trifo repen (1)

pH:
3;1-3.-5 3‘-‘6“&-0""“"4--“1"-1‘-05 “l&.6-5.0“'5|‘1-5|6 —'5-;6_690'-.6-1—6.‘5".6..6-700.. 7.1
10 14 5 10 5 v 3 Ve ‘"
Distribution: u,NJ.
- Eastern FellsQTWestern Fells,, Southem Fells,. Pennines, . Skiddaw
Comments:

- . Land form: very variable iountainous land with variable slopes and
<7 " " rocky formations .often covering a wide range:of.altitude.

& Land use: mainly sheep- grazing with muchrmarglnal land.

Vegetatlon mainly grassland, but with'.quite a' large degrec of
~variation. iainly- walls and dlverglty coning. from-streamsides

v and 1nprovcd land at lo«er altltudeg. Extensive semi-natural
vegetatlon. T . LTTUN . . oo
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Cuubria Survey
Map type eleven (33, medium)

No. of Attributes:

91 (high)

Constant Attributes:

._8ob 60-805
Bracker/heath Aspect (N)
Strean ispect (%)
' ispect (2)
750-999"'
Aspect (S)
Selective Attribﬁtes:‘ 7 - .
| .EJQ;EEL__EQ - ghi sq 10-30
750-999' (62, 22) Bannisdale slates (36, 15)
Bracken/heath (94, 48)
700-749 (59, 25)
Species Cover: 7
over % 1-5%
AgrOS.tghui (25) Nnrdu strict (4.)
Pteri aquil EHg ' Juncu effu (3)
Festu ovina (10) , - Holeu lanat (3)
: Poa trivi (3)
Desch flexu (2)
Cynos -erist (2)
Trifo repen (1)
Molin caer (1)
PpH:
}.1-3.5 306-4-0 l+.1-1+.5 I4-06-5-0 5.1-535 5.6-600 6-1-6.5 _'76.6_?.0 701
13 9 b4 8 5 1
Distribution:
General
Comments:

Land form: complex, patterns of rock outcrops and different
angled slopes on the lower foulls.

Land use: very varied, but mainly improved land with grazing by
sheep and cattle,. Sometimes afforested.

Vegstation: very varied, with much heterogeneity from the many
habitats present e.g. hedges, walls, streams, and bogs and
copses, Variable amounts of senmi-natural vegetation but mainly
highly modified.



- 22 =
Cumbria Survey
Map typo twelve (33, medium)

No. of Attributes:

4 (low)
Constant Attributes:
805 - 60-8q§_
Brackén/heath -Strean -,
oS 750-33G!
. ispect (8)
Slope
Limestone

Selactive attributes:

chi sq__30 " .chi $9.10-30

Fell sandstone (55, 2) " 4ood :conifer (39, 10)
" 8lope (64, 7) o “Brackeq/heath (88, 50)
750-999! (64, 23) ~° ' Limestone (61, 295
8pecies Cover: L
over 55 e 1-57%
Pteri aquil £12) Poa tr1v1 () Juncus squa (1)
" ‘Nardu ‘stric (10) ; Holcu lanat E}) Desch flexu (1)
1gros ‘tenui E?) * Trifo repen, (3)
Loliu peren (7) Phleum prate (3)
Festu ovina (5) Cynos crist (2)

Co : Juncu effu (2)

pH: ; ’
3.1_3-5 3.6"&--0‘.4.1-}4-.5 "4—06-5.0 5.1"'5.5 5.6"‘6-0 6.1"6.5 6-6-?-0 7.1
10 5 2_ 4 R ,‘,5;_, R
Distribution:
Psnninaes
Comments:

Land form: gently rolling hill slopes at an intermediate elevation.

Land use: extensively afforested moorlands. -

Vegetatlon dependent largely upon draimage conditions and highly
‘modified by tree. plantlng. +heré not planted extensive semi-netural
vegetation.--- . . e
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. Cumbria Survey
Map type thirteen (35, medium)
No. of s&ttributes:
42 (low)

Constant attributeas:

8O 60-80%

1500-1745" ' 1750-1999!
3tream _ Aspect (W)

Bracken/heath aspect () -
: ' ispect (8)
Limestone

Aspect (E)
Selective ﬁttributgs:

chi sq " 30 . chi sq 10-30

L 1700-3749! (100, 12) . Hillstone grit (31, 7)
1750-1999" (69, 9) | v 1250774931 (51, 18)

Bracken/heath (9

49).
' Lirestone (63, 285 ' '

Species Cover:

over 2% L {—-%

" Juncu effu (13) o ;ﬂardu stric (5)
Festu ovine (15; “agros . tenui (5;
Desch flexu (10 '

Eriop an/va (2
_Juncu squa (8) B

phH: . S
3.1-}.5 3.6-&.9 Q.1-4.5 _h.6—5.0 - 5.1=5.5 5.6-6.0 6.1-6.5 6£.6-7.0 7,1
8 15 4 2 1 1 1
Distribution:

Pennines, Skiddaw, Southern Fells -

Conments:

+ Lend form: mainly the steeper sidds of the hills and valley bottoms,
with rounded slopes and relatively featureless scenery.
Land use: sheep grazing and ruch marginal land.
Vegetation: mainly various types of uplend grassland and heaths with
walls and diversity related mainly to streamsides. Extensive
semi-natural vegetation.
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- Cunbria Survey

Map type fourteen (33, medium)

No. of Ltitributes:
34 (low)

Constant .Attributes:
8%
Strean
Bracken/ heath
2000'=2249"

60- 89%
Spot helgbt
1750'=1999"
Aaspect (N)-

sspect (E)
ispect (W)

Selective Altributes:

chi sg - 30 _chi sq 10~30

5)-

~ 2000'-2249" (87, Braéken/heath (88, 50)
2250 =2749" Ess, 2) - -leestone (58 29)
64, 10) :

. ¥750'~1999".
Species Cover: -

over 2@

155
Vacei myrt (9) Nardu stric"(5)
. Juncu squa (8) Molin catru (1)
Eriop an/va (7) S
Juncu effu (7)
Desch flexu (6)
Festu ovina (6)
pH: , | e
39305 3.6-4.0 LA-L.5 L.6-5,0 5.1-5.5 5.,6-6.0 6.1-6.5 6.6-7.0 7.1
9 19 10 ' 2 - '
Distribution:
Pennines, 3kiddaw, Southern Fells
Commants:

- Land form: the high plateau like tops of hills, with rounded outlines,
‘relatively featureless compared with types 15 and 16.
Lund use: sheep grazing and relat‘vely little. uged ‘because of low
- . potential and remoteness.
Vegetatlon variation on grassland and heaths, with a pronounced
‘upland affinity. nxten51ve semi-natural vegetation.
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Cunbria Survey
Map type fifteen (28, low)

No. of Attributes:

46 (low)
Constant .ittributes:

80 60-80,0
1500'-1749 aspect (W)
Strean 1750'-1999"
1250' -1499" Footpath
Bracken/heath ispect (S
Borrowdale volcanics sispect gﬁ

' ' Aspect (E

Sclective Attributes:

chi'sa 50
1500'=1 749 (100, 12)
1250'-1499' (96, 16)
1250'-1999* (75, 10)
Borrowdale volecs., (82

- N.T, property (46, 8

chi sq 10-30

Bracken/heath (96, 49)
1000'-1249" (50, 13)

1)
;

Species Cover:

over & 22
Callu vulga (23) Festu ovina (5§
Nardu stric (48) Agros tenui (4
Desch flexu (3)
Juncu squar (2).
Vacel myrti 52)
Trich caesp (2)
pli: ; . e
5-1"'305 5-6-'}4-00 14-.1""!'0-05 Ji--6"5.0 _5.1-5.5 5-6"'6.0 6.1_6-5 60‘6-700‘ 701
1 18 10 3 6
Distribution: )
Rastern Fells, Western Fells
Comments:

Land form: steep mountainsides, usually on the fringes of the highest
mountains, with a wide range of rocky features. :

Land use: generally light grazing from sheep and much protected land.

Neggetation: upland grasslands and heaths, relatively uniforn and
related largely to -slope with diversity coming from streams.
Extensive semi~natural vegctation. '
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Cumbria Survey

Map type sixteen (22, low)

No. of .ittributes:

36 (low)

Constant /fttributes:

805
2000'=-2249" ‘
Bracken/heath.
Borrowdale volcanics
Stream -
1750'-1999"

Lspect EN;'
tapect (W
Screq/crag

3elactive attributes!

Species Cover:

pH:

chi sq . édf,

2000'~2249" (100, 6)

2250'=-2499' (59, 2)
scree/crag (82, 8)
1750"-1999" (86, 10)

Borrowdale vole. (96, 14)

2450'2745" (32,1)
N.T. property (64, 8)
1500t ~1749"' (77, 14)

over’ 5% _
Nardu stric (22) .
Juncu squa (15)
Fastu ovina (10)

~ agro terui (8)
"Eriop repen (7)

60-80%.} ‘
15001749 .. .
Lspect (Sg '
Aspect (B
Footpath . ‘
N.T. property .. -
2250'-24,99" '

-f’cﬁi‘sd;10;jb _
Brackcn/hcith-(éé{ 50)
1250'-1499" (50, 18)

1=5%

Juncu efiu (&)

Desch flexu gh;
Trich caesp (4
. Vacei myrt (1)

3017305 3,640 4u1-4.5 4.6-5.0 5.1-5.5 5.6-6.0 6.1-6.5 6.6-7.0 7.1

3 3

Distribution:

5 1

3

- Eastern Fells, Western Fells - e

Comments: .

Land forth: steep, rocky fells‘Usually containing the mountain summits.

Land use: sheep grasing and recreational use with much protected land.

Vegetation: upland grassleands and heaths, relatively uniform, with
diversity originating from streams. Extensive semi-natural vegetation.



Table 1. Area of each class type in Cumbria

Area. (km?) Total % of total
Class in sample area {km) area
1 . 77 667 9.8
2 89 769 11.3
3 86 749 11.0
4 83 722 10.6
5 76 660 9.7
6 31 266 3.9
7 14 i23 1.8
8 24 211 : 31
S 54 470 6.9
10 37 ' 320 4.7
11 53 463 6.8
12 33 286 4.2
13 35 306 4.5
14 33 286 4.2
i5 . 28 245 . 3.6
16 22 191 2.8

6734



Figl A key to the classification of land in Cumbria.
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Fig. 3.

Distribution of map
classes 9-16 in Cumbria.
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Fig. 4.

Distribution of major
land zones in Cumbria based
on map classes.
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Fig 5. The proballe distaibukive oF Calluna walgaris
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Fig. 7. Occurrence of the 20 most frequently occurring plant
species in subsamples of the 16 map classes in Cumbria
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2.1

2.2
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-27 -
2. UPLAND VALLEYS

The map'attributé'énalysis assigns a class type from 1 to 16

to each ku® in Cumbria, and tbus‘subdivides Cumbria on the
ba51s of topography, geology ‘and to some extent land use.
Powever, land use and landscaoe are not necessarily related to
the arbltrary national grld and we have examined the combination

2 .
of km” into units relevant to land use planning.

Agrlcultural practlce in Cumrbria is invariabily based on a "valley"
system.__ Parish boundaries in many cases cross water-sheds, and
the Agricultural Returns may contain data from parts of several
valleys., Clearly then, if agrlcultural data is available on

a Parlsh basis, then an attempt must be made to relate this to

the dlqcrete topographical units.- These land units may then be
analysed or examined for.susceptibiljfy, rate and direction of

change that may result from the introduction of a change in land

. use.

Upland Cumbria could be d1v1ded to glve 50 discrete. topographical
areas. These areas are not only discontinuities in land form,

but also units of ‘organization' in terms-~ot’ agriculture, water
management, social factors, communications, tourism and recreation.
Although in most cases the area defined is e olear valley éystem,
this is not.always the_case and the positién of the lower.end was

debateable. For clarity the units are hereafter terred as 'valleys',

The first objective was to determiﬁeiﬁhe Qariqtion between valleys
in tﬁeir lénd type. The map class composition of each of the
50.valleys was recorded {soe Appendix ?) and the valleys ranked
on the percentage of the upland (13-16), intermediate (9-12) ana
lowland (1-8) map classes (Table 2 ). The ranking procedure and
composxtlon of all valleys is given in Appendix 2

The valleys vary considerably in the proportion of lowland classes
within their.boundaries and tne ranking emphasises that many of the

upiand valleys contain only e Qmall nroportion of valley bottom land

vhlch is of high agricultural value, Hhrtaop, the subject of an

intensive study by Feist, Leat and nlbberley (1975), is shown to
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be in the latter category and the ranking indicates other

valleys in Cumbria which haﬁe‘siﬁilar land characteristics,
patterns of development and land use. Thus the analysis
1nd1cates a method for selecting ureas for lnten31ve study and .o

for placing individual studies into & regional context.

To examine the variation in land use within these valleys, 10 -

" valleys were selected covering the range of class structure

(Pig. 8 Table-2). These 10 valleys range from relatively

open areas with moderate proportions of valley bottom at low

"altitude (100') including lakes e.g. Bassenthwaite (6) and

Tarn Hows and Coniston (7) to steep sided upland valleys dominated
by rough fells e.g. Wetsleddale (49) and‘Hartsop‘(SO} with one

(Crowdundle  30) running from about 2500' on the Pennine ridge down

""to the wide, agriculturally rich, Eden Valley, They vary

considerably in their socio-economic status - population change,
income, communications, p}oximity to towns - and in their
recreational and conservation pressures (Conparatlve data to

be extracted from Cumbria Structure Plan).

‘Agriculture is’ the major land use in these valleys, the farm type

varying from upland livestock rearing on small to medium sized fanns

with a low labour’ input (rlg. 8 Garsdale 44 and Hartsop 50) to

** valleys which include wore labour 1nten31ve poulfry and dairy

2.7'

farns (Crowdundle 30, Bassenthwaite 6), but all contain upland
livestock rearing in part of the ﬁalley. The farm type reflects,

the cla531flcat10n of the land on its agrlcultural potential

(Agricultural Land Service Classification) with Class 5 land
dominating most of the valleys, Class k varying from 3 to 35%

‘of the valléy. ~ Only three of the valleys contain land of Class 3

(Table 3 ). The valleys in Table 3 are arranged in their order of

" ranking on map class and there is obviously a strohg correlation

between map class and ALS class composition.

The soils of the valleys, in conjunction with climate and slope,

“determine the agricultural use, but manping of the majo* so0il types

from air photographs shows the complexity of soils w1th1n these

areas (Fig, 9 ). In general the browm earths, gleys and brown

podzolic soils are ‘the’ better agricultural soils compared with the
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peats, peaty gley, pcaty podzols and rankers. For the ten

"valleys the patiern of soil composition is complex but shows a

trend from domimance of the better to poorer soils over the
map.class ranking (Table 4-). Host of the valleys contain a
full range of soils and it is the balance which etermines the
agricultural potential. Thus Crowdundale, alfhough containing
oniy 16% of map class 1-8 has 34% of brown earth to offsct the
L% of peaty gley. This is alsolreflected in the AL3 class for
Crowdundale with 115 of class 3.,

The distribution o/ soil types between Iz classes 1-16 hzs been
derived from the valley soil maps and can be used as an indication
of the probability of' occurronce of soil tipes throughout Cumbria,

but the bias tovards uplands must be recognised (Table 5 ), .

Kor¢ detailed information on the tyne and structure of agriculcure
in an ares can be obtain:d from the MAFF Agricultural Roturns for
parishes. - These recturns provide rcadily available date which can
indicate trends in agriculture and be uscd to identify arcas of
particular agricultural characteristics as well as for ronitoring
of predictcd changes. Interpretation of the roturns must be
cautious; for various reasons the data are somctines misleading.
In the present study the main parish associeted with each of the
10 selected valleys was identified and the parish returns for one
year examined

a) to give more detailed information on farm type and

structure in the valleys -

.b). to define the range of variation in farming in upland :

Cumbria, the selected parishes being taken as representing
the full range

¢) to determine the relationship betwcen map classes and

agriculture,

‘The map class Structure for cach parish (ippendix 3 ) was

sumiarised and corrclated reasonably well with the class

composition of the associated valley (Table 6 ). The pafishes
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of Coniston and Hewkshead, both associated with the valley

of Tarn Hows and Coniston (7), were combined for the correlation
but treated separately in further analyses. The major anomaly
was the relationship of Crowdundle <o the parish of Culgaith.
The parish extends further into the Eden Valley than did the
dofined valley, and thus contained a much highcr proportion of

lowland classes.

4 summary of the parish returns for June 1974 (fables -7, 8 and 9)
indicates the uniformity of agriculture over these unland parishes
with dairy and livestock rearing being the main farm type in all
cases., Dairy {farm type 1 and 2) dominates in four parishes with
a high percontage of map classes 1-8 (36-833%) with livestock
rearing (5) as the second farm type. In the seven parishés with
a low percentage of 1-8 (1-3%%) livestock rearing is dominant
(4 and 5) and often secondary. - The only exception to the pattern
‘1s Barbon which has dairy as primary-and secondary farm type which
. 1s surprising considering the low percentage of grassland (34%) and
high percentage of rough grazing (65/) compared with the other
three parishes in vhich dairy predominates. One” other: feature is
that .only Culgaith hes a significant area (205) under crops, related
to the relatively rich conditions in the Eden Valley:-and associated
with the highest percentage-(hé%) of map class 2, the class with
the highest proportion of brovn earth and gley soils. -

-
.

2.10 The correclation matrix between the main agricultural variables for
the 11 parishes, plus the percentage of map classes 1-8 (Table 10)
shows thet the map class is correlated with a number of farm
oharacteristics. As the cover of classes 1-8 declines the area
of grassland and the numbers of cattle also decline while the
parish size, area per worker and aree of rough grazing increase.
Amongst the farm variables there are the eXpected high correlations
between grassland, crop and rough grazing area and cattle., Labour
intensity also relates to these features. '

Thus although the number of parishes sampled is small the major
trends in upland farming are apparent, probabiy because of the
initial stratification. However interpretation rmust be treated
with caution because of the coarse nature of the parish data and

the limited sample,



Table 3, Ranking of 50 valleys

T

Classes E Classes} Classes i

————rny

1-8 | 9-12 | 13-16 'Ra“:ngl Ra"f;ffs
% total | ® total| % total |°7 i °n

1., Coniston Water i 100 0 0 6= 3=

2. Elterwater + 100 0 0 6= 3=

3. wWindermere east. 91,29 8.71 0 i s 3=

4. Claife Heights © 87.50 12.50 0 4 3=
5. Lorton Vale 70.79 21.35 7.86 2 2
6. Bassenthwaite 69.71 18.19 12,10 3 1

7. Tarn Hows and Coniston 64.51 35.49 0 1 -
8. Duddon Valley 48.84 34.88 16.28 10 6
9, Lickle valley 45.00 56.00 0 2 11
10. Bannisdale 44.44 48.14 7.42 7 9
11. Dentdale 42.85 44.64 12.51 8 7
12. Ullswater west 37.50 52.50 10.00 3 B
13. Loweswater 36.00 58.00 " 6.00 1 10
14. Greta Valley 33.75 32.50 33.75 7| 11 1
15. Ravenstonedale 31.68 50.49 17.83 4 5
16. Derwentwater 31.66 43.34 25,00 9 2
17. Kentmere 36.77 49.99 19.24 6 4
18. Eskdale and Upper Esk 26.95 50.25 22,80 5 3
19. tlasdale 22,22 33.34 44.44 14 7
20. Longsleddale 22.22 $1.85 25.93 9 14
21, Little Langdale 21.43 57.14 21.43 S 17
22. Rawthay/Cawtley 20.64 55.56 23.80 7 16
23. Caldew 19.52 24.38 56.10 18 1
24. Newlands 19.05 47.62 33.33 11 9
25. Barbondale 18.75 81.25 0 1 18
26. Troutbeck 17.39 56.53 26.08 6 13
27. Dufton 16.66 33.33 50.01 15 )
28, Grasmere 16.36 49.08 34.56 10 8
29. Blengdale 16.00 60.00 24.00 3 15
30. Crowdundle 15.78 31.58 52.64 17 3
31. Buttermere 15.65 53.13 31.22 8 10
32. Coledale Beck/Braithwaite 13.65 31.80 54.55 16 2
33. Great Langdale 13.33 40.00 46.67 12 )
34. Martindale 11.90 61.91 26.19 2 12
35, Mitredale 11.76 58.83 29.41 4 11
36. Ennerdale 1.0.20 38.77 51.03 13 4
37. stockgill 9.09 63.63 27.28 5 13
38. Coniston Fells 7.70 38.46 53.84 10 6
39. High Cup Gill 7.14 21.43 71.43 13 2
40. Borrowbeck 6.26 65.63 28.11 3 13
41. Longstrath 5.88 35.29 58.83 13 4
42. Thirlmere 5.56 52.78 41.66 6 9
43. Grizedale Beck/Patterdale 5.26 26.32 68.42 12 3
44, Garsdale 4.76 90.48 4.76 1 14
45. Black Burn 3.77 18.87 77.36 14 1
46. Swindale/Mosedale 3.70 51.85 44.45 7 8
47. Haveswater 2.78 44 .45 52.77 8 7
48. Wormgill _ 4] 68.75 31.25 2 11
49. Wetsleddale 0 64.71 40.29 4 10
50. Hartsop 0 41.46 58,54 9 ' 5

Valleys shown in italics are those selected for further study




Fig. 8.

The ten valleys selected

for study, and the

distribution of main farm
@ types.

e
Phaat!
(N
tihth
il

Workington

Barrow-in-Furness

30 kilometres
4

Ll
20 miles

Labour intensive small-poultry farms and medium to large general )
cropping farms. Some livestock rearing and many dairy farms .

. . . i 7 Upland livestock rearing on medium to large siz'cd farms,
Slrnall and large dairy and lumfock rearing farms / % some dairy farms

ST Medium sized dairy/specialist dairy farms, some livestock S Upland livestock rearing on small to medium sized farms
N rearing farms \ with a low labour input

Bused on MAFF Agricultural Census 1873

_ Small, part-time farms, some poultry and general cropping farms




Table 3,

18 -

14

23

25

30

44

49

50

Valley

Bassenthwaite

Tarn Hows and Coniston
Loweswater

Greta Valley

Caldew

Barbondale

Crowdundle

Gaisdale

iletsleddale

Hartsop

* mainly forest or lake

Upland valleys in Cumbria.

33

48

73

73

80

86

76

83

93

The agricultural potential of land
in each valley, expressed as percentage of land in each ALS class

ALS Class

a4

33

35

23

28

18

6

13

17

3

12

Other use*

22

17

Total
km?

66
1
50
80
41
16
19
42
17

40
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Table 4+ Scils of upland valleys in Cumbria. The percentage cover
of each major soil type in each valley is derived from analysis
of aerial photographs, only the main soil type is given but in
many «nstances other soils were present in association with
the main type

L
-
— ~
- n 9 'é P
h § '§‘ o 3
o v o] » [+/]
] > 1} - 1 ¥]
0 T N O T B
[ o, S 4] .| m [+ 4 74 8
G Bassenthwaite 15 1 7 29 ig 12 11 1 4
7 Tarn Bows and Coniston 2 - - 29 9 5 54 - 1
13 Loweswater 9 3 8 13 31 25 10 1 -
14 Greta Valley 6 12 12 28 20 2 6 5 8
23 Caldew 17 13 40 15 6 7 - - 1
25 Barbondale 3 28 - - 45 24 - - -
30 Crowdunme - 5 49 - 7 1 34 2 - 1
44 Garsdale 42 29 1 25 - 2 ~ - 1
49 vetsleddale 44 18 17 6 12 6 - -~ -

50 Bartsop 15 . 11 - 3 23 8 39 - -~
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Table 6. Map class structure of ten selected valleys and thelr agsoclated

parishes.

Valley ¢ class 1-8 Parish " ¢ class 1-8
Bassenthwaite 69.7 Bassenthwalte To.0
Tarn Hows and Coniston 64,5 Coniston and Hawkshead 58.4
Loweswater - 36,0 Loweswater 39,0
Greta Valley 337 St. Johns | 1853
Caldew 19,5 . Mungrisdale 32,8
Barbondale T 187 Barbon 35.9
Crowdundle 15.8 Culgaith © 59.0
@arsdale 4.8 Garsdale - 0,6
Wetsleddale 0.0 Shap Rural - 10,9
Hartsop 0.0 Patterdale - 3.0

y = 12,1852 + 0,7712 x

r= 0,7752 P> 0,01



Table 7. Agriculture éata for selected parishes, derived from parish roiurns of June 1974

it
o ® :

3 p , r 2 3 ¢ o

@ W 3 5 6 3 £5 5 b 5

£ ] el 5t ] o . o & Y’ o

n o [ Q 0 1] 1 ¥ o~ U} ‘G

"2 " ¥ L @ i oy + 2 LS ] u

0 @ O @ A O b3 n o 3 [ Ut
Total area (acres) 1795 4318 7602 4808 7804 2457 £609 10721 11433 11143 ©522
Total sheep ) 1847 84283 12075 7471 8228 8408 19888 18688 22268 18228 11944
Sheep per 100 acres . 103 195 155 105 342 342 23 176 1¢0 164 183
ITekal cattle 807 2286 4151 " 1306 1717 686 4425 1459 2869 B804 1406
Cattle per 100 acres ‘ 45.0 53.0 27.0 22.0 22.0 28.0 50.0 14.0 25.0 7.2 21.6
Total temporary grass per 100 acres 0.39 5.2 28.3 3.28 2.5 - 5.3 0.014 4.4 0.26 -
Total permanent grass per 100 acres 74.9 61.1 29.5 30.9 24.3 37.8 64d.1 24.6 24.9 : 10.0 24,4
Total grass per 100 acres - 75 66 58 34 27 39 69 25 29 10.3 24
Total crops (acres) (0 15.1 1504 43 1,23 5 137.5 33 255 6 0
Total crops per 100 acres - 3.5 20 0.9 1.6 0.2 1.6 0.3 2.2 0.5 0
Rough yrazing (acres) 432 1239 1601 3101 5463 1452 2412 7930.5 7779 9932 4924
Rough grazing per 100 acres 24 27 21 65 70 59 28.0 74 68 89 75
vicodland (acres) 0.5 64 57 0 53 70 78,5 10.5 7 10.75 4.5
woodland per 100 acres .03 1.5 0.7 - 0.6 2.8 0.9 .09 .Cé6 0.1 N O
Other land (acres) 10 2 J10.5 19.5 73.5 1.25 7.25 109,75 22.75 45 1.5
Other land per 100 acres .56 .05 .1 .4 .9 .05 .8 02 .2 .4 .02
Total workers 20 40 107 34 43 20 71 49 51 40 S2
Arca per worker 89.75 107.9 71,05 141.4 181.5 122,85 121,25 218.8 . - 224.2 278.2 125.4
Tctal number of holdings 19 24 39 14 23 18 43 26 24 16 33
Proportion of heldings 1-274 §.M.D, 68 21 33 43 22 44 21 23 21 25 42
Proporticn of holdings 275-599 S.M.D, 11 42 10.3 - 39 28 19 23 17 12.5 45
Proportion of holdings 3600 S.M.D. 21 37 56.4 57 39 28 €0 54 62 62.5 13
Main farm type and % of holdings* 1 = 50 2= 32 2 =131 2 =50 5 =44 5 = 50 S = 32 4 = 45 5 = 58 4 = 58 5 = 31
Secondary farm type and % of holdings S = 33 S = 26 5 = 23 1 = 25 2 =17 4 = 20 I =29 2 =25 1, 4, 13 =11 5 = 33 2, 4 = 26
*Xey
1. specialist dairy: 2. Mainly dairy: 3. Livestock rearing ard fattening f{(mostly cattle): 4. Livestcck rearing and fattening {mostly sheoep) :

%. Livestock rearing and fattening (cattle and sheep)



Tzble g, Parish returnc 1974 for selected parishes. Percentage full-
time holdinas in each farm type .

Farm type Mo
Parish s 1-8 1 2 3 4 5 € 7 13

Bassenthvaite 70 16 32 1t 11 2% - - s 19
Hawkshead 83 50 - 16 - 33 - - - G
Culgaith 59 4 31 15 - 23 - - 15 26
Loweswater 39 6 17 11 11 44 6 6 - 18
Barbon 36 25 50 - 13 13 - - - 8
Coniston 4 - 16 - 20 S0 - 10 10 10
rungrisdale 33 29 24 6 6 32 - - 3 34
St. Johns 15 10 25 5 45 15 - - - 20
Shap Rural 11 11 5 5 11 58 - - 11 19
Patterdale 3 - - - 58 33 - 8 - 12
Garsdale 1 - 26 - 26 31 - - 16 1¢
Farm types:

1. Specialist dairy
2. dainly dairy
3. Hostly cattle )
4, Mostly sheep } Livestock rearing and fattening
5. Cattle and sheep )
6. Predanminantly poultxy
, 7. Pigs and poultry
13. Hixed
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3+ AGRICULTURE AT 4 RLGIONAL LEVEL

Introduction

3.1 The four major constréints on agricultural practice are relief,
s0il, climate and cconomics, and thege four variables are inter-
related, Tor example, rciief is not only a constraint on the
case with which land maf be cultivated, but also acts as a
modifying factor upon the climatic oonditions at a local level.
Siﬁilarly, the climate, while restricting crop husbendry will also
affect the pedogenesis, which in turn is related to the parent

material demonstrated in the relief.

3.2 In the dplands,éf the north and west of Britain these interactions
7 are particula;ly evidentt 'rhgge uplands are¢ essentially
dissected platcaux or denuded domes,.largely the result of
glaciation.' The proportioh of* good 'in-bye' land to rough grazing
is low, while the steep sides of the valleyé do not lend themselves
_to tillage which might increase winter fecdstuffs. These features,
together with a shortened growing scason, steep climatic gradients.
wifh elevation and high humidity have determined the agricuiturul

4

pfactices that are possible.
‘3--3'T Si;ce the eighteenth century the overall farm practice in the .
‘ Cumbrian hills has~been'hill sheep farming. Thé consfraints
putlined‘above have precluded, to a large extent, any othér agricultural
B enterprise. Compared with many other areas the present agricultural
'.br§6tice is remarkably unchanged. Individual heoldings in the
bottons of Qalleys remain the domimant feature of the Cumbrian
lanéscape. Even to the casual observer there is a shafp discontinuity
petween the enclosed 'in—bye[~land and the rough grazing that it

supports at a higher altitude.

3.4 Although the basic land form is, of course, the result of glaciation,
the superficial landscape characteristics are those of the
eighteenth century ‘statesmen’ and the results of their pioneering

agricultural practices are often regarded as 'natural'., -

3.5 There has been some fluctuations in stocking rates of ;ﬁeep due to

economic pressures, but mony parishes show a remarkable stability



3.6

3.7

=32 -

in this respect (lable 1), Tt is evident that there is a steady

slow increase in stocking rates, presumably as animal husbandry,
veterinary science and availability of fertilizers has fmﬁndved:but the
trend is free from any large fluctwations ia stocking rates.

‘However, it is probably ture to say that ve may'exoect changes ~

- larger than any to date over the next five decades, and 51mple

éxamination of historical data is of limited value.'

-

The hill farmer‘is particuldrly sensitive to national economic

5changee. A change in subsidy can have a catastrophic effcct to

individual holdings where prof " margins are lor,  Adverse weather

conditions in the upiands may ‘prove critical where there is a fine

‘balance between winter stocking rates and feedstuffs available.- As

a- source of breeding stock and 'stores' for fattening on lowland
farms,’ the hill farmer is vulnerable to small"dhangee'in demand due
to external factors. He is forced into a buyers market at autunn
sales as in most Cumbrian farms the ratio of 'in~bye' support lend

to"lntake. 13 low 'and the kill farmer must reduce his stock. To

" ‘buy in-quantities of winter feedstuffs'is'unecdﬂowic and as a

consequence he flnds each year thot he is entexlng a monosonlstlc market.

The only method by which the breeding'stocks fe%'loﬁiand'fﬁttening can

be maintained is by Government subsidy to the hill farmer. Indeed,

this’ subsidy is as importent to the lowland fatstock 1ndustry as

"it-is to the hill farmer himself. I{ the fatstock LAdustny was
"forced irto a situation where it had to 3upply it's oun stores,

“then it would lose a large’ pronortlon of 1t' profitablé arable and

dairy land. o long as it is policy to subeld1ze food prices
to the consumer in this way, then it is unlikoly-+hat-fhere will be
large changes in-hill farwing practice. The reolaclng of the
various ‘subsidies by - EEC suoyort for less fhvou“ed arca (Directive
No. 75%/268/EEC) indicates continucd assistance for hill farming and

most of the upland area of Cumbria falls within the EEC definition.

e, i

There is also the possibility of an iné§e5$ing demeﬁd éo}.Food
production within UK which could result in addltlonal support for

hill farming and better prices for produce. However the rapidly

~increasing cost of fertilisers, machinery and labour connllcate the
matter. .

-
- .
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Trends in agriculture

3.8 The statistics on agriculture in England and Wales, presented
for ADAS districts by Coppock (1976) show the dominance of dairy
and livestock rearing in the County. In the 12 districts in
Cumbria only 105 of the land is under tillage, producing barley,
mixed corn and turnips, and situated mainly in the coastal areas
and the Eden Valley. The districts which are predominantly upiands
are about equally divided between rough grazing and crop and grass,
with dairy, beof and sheep comprising 95> of the livestock units.

. The labour intensity in upland districts is usually betwéen 100 and
300 man days per 100 acres - at the low end of the national range.
These district data: .are characteristic of most of the upland districts
in England and Wales, but because of the size of the districts they
include considerable proportions of lowlands.

Over the period 1951-71 -there appears to be a shift from arable (-40%) to
permanent grass (+15%) over the County  and some reduction in
_rough and common grazings (-83), The fate of the latter (20,000
acres) is uncertain but may be related to a general decline in
unlend farming. As with other upland areas, and farﬁs in generdl,
there has been a marked increase in the size of holdings thosc over 150
acres rising from 12% (1951) to 30% (1971) of the-total. There was
~also a decline in the total acreage in agriculture from 10,6 to 7.5

thousand acrci between 1951~1971 (Curbria Structure Plan Report).

3.9 Agriculture is currently showing low returns and low profitability,
upland farms being dependant for their existence on subsidies. There
.is a long-term trend of depopulatioﬁ and abandonment of upland areas,
therefore a likely future trend is for agricultural decline in certain
areas. If these areas can be identified, the causes for decline
determined, and their potential for alternative uses defined, this will
profide useful information to assist in lécal and regional planning
decisions.  Such an approach has been adopted by Cumbria Country Council
in their Structure Plan. ‘he agriculturally marginal land has been

defined on four criteria:

parishes showing depopulation of greater than 15% for the
, period 1961-71 (#ig., 10)
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areas classified as Grade 5 agricultural.land
L]
,Parishes devoted to the least -economic type of. farnlng in’

, Cumbria, i.e. sheep rearing

parishes dominated by mecdium to small livestock rearing

.. . farms with a small labour input,

These criteria were weighted and the scores for different areas
identified (Fig. 11)." Areas with highest scores, auount:to about
7% of the area of Cumbria, belonging mainly to map classes 4, 9,

10, 12, 13 and 16. . It is in these areas that agricultfuré is
likely to decline. .:The landscdpe. changes will probebly occur in
classes 4, 9, 10 and 12 where pasture and rough grazing will tend

to revert to more .'natural'.vegetation as a .result of decrcased
grazing pressure and management. Deterioration of walls z2nd
buildings can be exbected‘and as these areas tend to be the wre
isolated, less attractive perts of Cumbria, it is unlikely:that
buildings will be purchased as holiday or' second romes. “'The

main land usc option open in these arecs is forestry, especially on

.. the better land of -classes &, 10 and 12, .and this option could be
associated with re-development of hill farming in adjacent areas -
a debatable point,  but an optioh whick should be considered. iome
increass in scrub woodland will occur.on the better land, -especially
. where seed sources are near at_hand, but the increase will be
nb%icéable only over decades, Landscape changes in the upper parts
:of these areas (classes 13 and 16) will be negligeable because they
iafe‘alrea@y subject.to. very low levels of grazing znd, -as the altitude
. is maiﬁly above {500{, vegetation change will be slow and forestry

1s not a viable alternative land use.

The areas where landscepe changes are expected to deeur as a result

of agricultural decline are shown in Fig. 12,

5716 Maintained and increased .agricultural. management in the uplands
o is likely to occurmainly in parishes.where. the population is not
declining, where the land has reasonable agricultural potential, farnm
type is not concentrated on. sheep reariﬁg and .farms are of medium or
1arée size. Such areas have low scores in Pig.11 and .arc showm on

Fig. 12 where they correspond to land of classes 5 and &, 9-12. It
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is in these areas where pasture improvement, bracken eradioation,

" maintenance of wells and buildings, new buildings and fences can

3.1

Lo

be expected. The pfobability of these changes will be increased
if the expected national @emand for food rises and hill farming is
supvorted by EEC. The forestry option in these areas could be

developed on larger holdings as integratcd land use.

Thé direction and rate of change in the upland areas scems to be
dependert on european, national and regional policies and on
economics. Prediction is hazardous but criteria for change can be
specified ana used to identify areas likely to change giveﬁ certain
conditions. . The accuracy of such predictions is unknown and it 1is
necessary to refine the teéhniques and monitor key areas to determine

both the accuracy of the predictions and to'detect actual trends.

4. BRACKEN

The distribution of bracken in Cumbria is the result of a corbination
of its preference for modérately good soil conditions, its climatic
inhibiticon  at higher altitudes and nmans management: It is
generally associated with low intensity of management and has
probably sﬁread with the decline in numbers of cattle on the fells,
its usé as bedding for stock and in numbers of small farms (Pearsall
and Pehhington 19?3). The need for an efficient and economic method
of control has been partly met by the development of Asulam @hich has
opened up the @portunity of feclamation of potentially productive
grassland, It is a nmoderately expensive herbicide and best results

are associated with stock control after spraying.

What is the extent and distribution of the "bracken problem" in
Cumbria? No detailed maps of bracken are avaiiable but the
estimates of % cover in the vegetution subsanpling of map classes shows
that it is mainly in class & land, and to a lesser oxtent in 11 and
12.  Field sample of common and non-common land {see later) confirmed
its frequent occurrance in clas$ 4 and showed that it was particularly
abundant on the commohsAof that class - the low fells shich are partly
enclosed as pasture., The total area of braﬁken,_estiﬁafed from

the % cover and total area of eaqh class isVth km2 i.e. about (5%) of
the total area of'Cumbria, and about 40 of the bracken (137 kmz) is
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in class & land (Table 12 Although there is a low ﬁ cover in
class 1, because of its large area, a total of 33 k1 is probably

bracken covered.

Where ‘are control measures likely to occur?  Given cncoufagement
through continued govcxﬁﬁent'suhsidy and‘feasonaﬁle‘priceé for stock,
the more foreward looking farmers with re asorable finances w111 be
most llkely Lo control and reclaim bracken coered land. Those with
cattle as well as sheep will also have the opportunlty to follow up .
spreying with uue of stock to maintain Pressure on the brackcn and
are therefors llxely to be encouraged to undertake reclamatlon.

The reward in terms of new pasture productlon 13 probably rreatest

in the lover altltude areas, ¢ Thus it could be predlcted that control

, will'probablyltake place in land of classes 1 and 4, Class * is lowland

and outside the context of the report, but class 4 is often just at
or below 810! and is often associated with upland farms. The rap
of farm types given earlier shows the distribution of "Upland livestock

rearing on mt.,dluﬂ to large sized flarms, some dal**y f‘arlr.s P and the se

mare the farms Whlch are likly to beneflt from, and bu capab of bracken
" control. Such interpretations are tenuous end thc oplnlon of
‘agrlcultural advisors should be ,ought but it 15 suggQQted that a

:more detailed analysis of ‘the dlstrlbutlon of bracken, in conjunction

Wlth inforration on .arn structure and varlabxllty could 1dent1fy

more closely the p051u1on and extent of bracken control Data on

the distribution of places where spraylng has alreaay occurred could

., test the valhdlty of the pxedlctlons, or of altprnatlve hypotheses.

Intxoducfiaﬁ

5. COMMON LaND

5..1

A1l common land is prlvate property, ,ubJect to certaln rlght of the
comuonerS. Not even all the inhabitants of a parish or V}llagc

pr0336551ng commmon land necessarily have right s over the common.

However, Ablic access has been granted to 50Me Common land. Within

bthe Lake Dlstrlct the public has the rlght to walk where they please

over 16,889 adcres of fells - Ldnbddlo Pell ernose Fel¢, Grasmere
Conmon Pnt+erdale Conmon, Decpdale Connon, Llcn"1dd1n. Cormon,

Loughrigg Fell and Rydal Fell (Law of Property ict, 19?5)
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Because common land is subject to comron rights, including rights of
free access from all commoners, the owner is prevented by law from

crecting upon it any building or even a fence und is obliged to leave

LY

‘the land open unless the consent of the appropriate ifinister is first

obtained. Government permission must also be obtained before fencing

a trunx road on common land, such as the A%91 over Dunmail Raise.

In the Lake District invasion by bracken erd consequent deterioration
in quality of the grazing has been so serious in rany areas that
grazing rights may be little used. A similar situetion occurs in

the North York Moors National Park where few of‘the grazing rights °
are taken up (Stetham, 1972). In the central mountain core of the
Lake District it seems to make little difference to the oresent farming
economy - hill sheep farming - whether the hill grazing is conmmon or

not, nor to scenic character (Dudley Stamp, 1963).

Some commons in the Lake District are.stinted (the number of animals that
may be pastured on the common is limited) but most are unstinted, vhen
limits to the number of sheep are set only by the number of ewes which
the farmer's enclosed pasture will feed ot lambing time. Sometimes
fhere is strong contrast betweer desraded pasture, now mainly Nardus

and bracken, of unstinted and hence over-grazed fell commons, angd

. neighbouring areas where the common grazing is stinted -and so

restricted., On the north-west slope of Skiddaw this contrast can be
seen between Bassenthwaite Common, which has been stinted since the

enclosure of the open fields in 1796 and has much good fgrostis-Festuca

grassland and adjoining commons on the Skiddaw fells where the grazing
is unstinted and Nardus and bracken predominate (Fearsall and Pennington,

1973).

In 1956 the Royal Commission on Common Land reported 139,336 acres

of common land in #estmorland. This represenﬁs about 50 per cent of
the rough grazing and 26 per dent of the total area cf Yestmorland.,
Corparable figures for Cumberland were 110,557-acres of comnon land,
being 31 per cent of the rough grazing and 11 per cent of the total
area of Curmberland. ‘(Of the total 1.5 million‘acres of' rough grazing
in England and %ales 29 per cent is common ldnd). Approximately
17,000 acres of common land were reported for North‘bancashire. Thus

the total acreage for Westmormand, Cumberland and North Lancashire was
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wes reported to be approaching 258,000 acres which is a little

" over 10CC squere kilometres.

5.4 From maps provided by Cumbria County Council, the areas of both
provisional and final registration common land within each
attribute analysis category was cstimated to the nearest‘%-square
‘kilometre (Table13). This estimate is approximately 150 square
kilometres greater than that reported by the Royal Commission on
Common Lands, -but this is partly accounted fbr‘by the inclusion of
part of the old /est Riding of Yorkshire in the new county of Cumbria.
Ficld observations also revealed that within some of the afeas narked
as common land on the map, therc were oftern areas of enclosed
land in the valleys which were presumed to be non-common land. Thus

/  the figures given in Table13 nust be regarded as only approXximations.

Changes in cowmmon lands in Cumbria .

5.5 Common lend is characterised by the lack of’ managemait of  the
.vegotation and soil. It is-possible that new legislation may come
into being wiich encourages ‘improvement of tke commons. ~ One
" method of essessing the landscape conscquence of a change in
management is to compare sarples of land within thé same class but
which differ in the presence and absence of rights of common,
Observed differences may be assumed to reflect the extent-to which

common land could be developed given current manesgement techniques.

Common lands do not ¢xist in Scotland and north Cumberland seems to have
- conme undor ScottiSh influence as there are very few commons in this
area. It was therefore decided to restrict the “target population to
south of latitude 5&046'. The attribute analysis categories were
' ﬁsed as. strata within this population. It was {elt that,-of the
categories with eppreciable areas of common land, the oncs most likely
to show change due to.the removal of the commons restrictions were
categories &, 9, 13 and 14. ° Random samples of kilometre squares of both
common and-non-common land wers drawn for categdries 9,‘13 and 14.
It was found that there wore only about 8 full squares of category &
comron land and some of these proved to contain some non-common land.
Landscape features listed in Appendix & were recorded for both

common and non-common land in each class.
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The differences in common and non-common land in each class are

sumnarised as follows:
Class & (ippendix &)

4£lthough about 5 per cent of' common 1and_;s in this category, very

littleis whole kilometre squares. When visited some of the sguares -

which were marked on the map as all common land were found to contain

areas of eﬁclosed land which were presumcd to be non-comswon. Such
squares -are not included in the table. If any further data is

required it would be necessary to use a smaller sampling unit.

The samples are small but it is fairly obvious that this is a

category where the land use and hence the landscape could change

Quite markodly. The common land squares are all rough-grazing whereas
the non*common'squares are either enclosed land with permanent or
temporary grassland and arable land or a mixture of cultivated fields
and rough grazing. Associated enclosure boundaries are virtually
absent from the common land but plentiful .and often in good repeir

on the non-cémmon land. Roads and tracks on the non-common land

were alsc generally fenced.

Pteridium aquilinum was mich more abundant in the common land squares

than the non- commor ones which had o h gh proportion of good uﬁfOStlS“
Festucs swards. Woodland was wore frequent in the non-common land

squares. Tbe planting of trees is one change in land use which could

well oceur on this category of land and alter the landscape conSLdbrably

()O ber cent of the non-common squares had some woodland ). ¢

Within this category it was sometimes difficult to imagine that the

common land could ever look like the non-comwen land but there iz ob-

viously considerable scope for. improvement of the common land.

Class 9 (appendix )

Both types are sredominartly rough grazing but there are more enclosures,
chiefly large intakes, in the non-common land squares. The associatedl
boundaries are most frequently walls, Because of theé current low

level of farm labour, if the conmmens restrictions were lifted, any
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enclosure boundaries erected would most likely be fences unless

special Government help was given,

Twenty per cent of the non-common land squares sampled in‘this

category were predominantly coniferous.plaﬂtatiohg. This'is'a land use
which could well become more frequent on this category of land if the
commons restrictions were lifted. One of these'conifeniis plantations

accommodated an organised picnic site and car park. There were also

© more srall deciduous wodlands and shelter belts on the non-common areas

5.8

than on the commons. An increase in area .of woodland ‘would add
diversity to the lendscape which tendsto be. . rather monotonous.

-

Classes 13 ard 14

: spart from-e few large enclosures there was hardly any difference

5.9

between common and uncommon land in these catepories.

This preliminary trial shows that within the land classes identified
by attribute analysis, significant differences can be detected related
to management practice. . chanme in the status of cormsh lands

would probably lead to agricultural irprovement. The interpretation
from the field survey suggests that the impact would be greatest in

classes & and 9 with an incrcase in enclosed land and with the

" possibility of forestry options. - 4n increase in- scrub end cupse would

probably result from greafer control of'grazin@.‘ The enclosure of land
wouldvprobably differ from that on currently hbn-commoﬁllahd with the
use of fencing rather than hédges and sfoné walls. Thé:spécific
areas-'of common whicn’'would be developed vould probablyﬁbdcﬁr

where there are relatively good s0il conditions, good access and where

farning is currently most viable. Further definition of these

5.10

Afeas is possible but has not been attenpted because of'iack of time.
. ‘ - _ ,

An additional interpretation of the results is that if farming

declines in the uplands of Cumbria, many areas currently managed

will increasingly resemble common land, as management is discontinued.



Table 11, Total sheep (ewes, lambs, rams, hogs, drafts and wethers)
for Milburn Parish (3416 acress.

Year Total sheep Sheep per 100 acres
1867 6353 | 152,2
1887 &056 172.2
1897 6909 196.5
1900 ' 6985 198.6
1905 ' 6820 193.9
1910 8019 228.1
A%y : 71 219.6
1918 6234 177.3
1922 6867 195.3
1926 7497 213.2
1930 7529 21441
1934 : Thi3 211.7
1938 | 4l 210.9
1942 | 6919 | 196.8
1906 | 6865 ' 195.3
1950 : 7299 , 207.6
1951 7231 205.7
1952 ' 7803 ' 221.9
1953 . 7864 223.7
1954 8289 235.8
1955 7668 218.1
1956 7814 222.2
1957 7842 223.0
1958 8654, 246.1
1559 9184 261.2
1960 850 241.9
1961 10042 285.6
1962 10192 289.9
1963 9653 ' : 274.5
1964, 9 QL 267.5
1965 9317 264..9

1974 8679 246.8
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Fig. 12, Areas of probable agricultural decline and improvement
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Table 12.

% cover
Total area (km?)

Bracken area (km?®)

A}

667

53

19

722

137

660

20

Class

470

28

10

320

19

11

11

463

51

The % cover of bracken (Pteridiwn aquilinwnm) in Cumbria
map clagses and the estimated avea of land in each -
class which is covered.

12

12°

286

34

15

245



Table 13, - hrea of common land in Cumbria (km?)

% common land

Attribute ' ' Total {(provisional
analysis Provisional Final (Provisional + final) in
class registration registration + final) each category
1 11 13 24 2
2 2% 2% 5 <1
3 6 233 23% 2
4 13 48 613 5
> 143 73 213 2
6 % 3 4 1
7 7 9% 163 1
8 52 83 133 1
9 46 212% 2584 22
10 72 92% " 1003 9
11 12 645 765.- 6
12 i6 443 602 5
13 7% 1524 1604 13
14 14% 1198 - 134 11
i5 12% 592 72 6
16 463 118} 1652 14
Total 2168 977 11932
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6. FORESTRY -

Close to a~5a1f cf the Forestry Conmission areca, and nearly a quarter of
the total woodland area in Cumbria is concentrated in the two

forests of Kershope and Spadeadan (Table1d). If it were not for

these two forests, most of the area outside the Lake District

viould be privately owned, and‘individual areas are small - only

four private forest estates in'the whole of Curbria exceed 509‘ha.

In the Lake District, State owmership is necarly double the prﬁﬁﬁtely
otmed area, presumably with the National Trust being among the

bigger landowners. Individual areas are much larger then in the

rest of Cumbria.

No-information has been given about 3ite factors, species planted

or distribution of age classes but a rough indication of the latter

can be obtained by converting the figures for 1975/76 timber production
to a unit area basis and asSwming that higher production is asso-
ciated with greater mean age of forest. On this basis the oldest
forest would be Thornthwaite, followed by Greystoke, Kershope,
Grizedale, 3lengdale and Ennerdale. Spadeadam is Jjust beginning

to produce timber, presumably from first thinnings, and the remaining

forests are not expected to start production until after 1979/80.

There is a considerable area of open fell and moorland lying between
500' and 1500' 0.D. where the agricultural potential is low and

since any new areas for afforestation must come from areas currently
in some forn of agricultural use, there should be a strong presumption
for using land of relatively low agricultural value, much of which
could carry more sheep without serious depletion of the nutrient
status. Likely areas in which suitable land for tree planting

might become available are those with a declining population,

There is evidence in the sauthern Uplands of Scotland that hill

land managed for sheep and trees can give improved nanagement for
sheep with better control of grazing, provisicn of shelter and

land inprovement. 80,000 ha of hill land in Galloway has becen
afforested in the past thirty years and sheep numbers have increased

(data to be confirmed).

To meet the demand for recreation and to improve the forests as

landscape features, the Forestry Commission may modify the management
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of a forest on up to 15 per cent of its area., Picnic areas, car

. parks, forest trails, etc. are relatively commonplace and within

the Lake District group of Forests, Grizedale has become particularly

well known for its recreational developments and provisions for
wildiife, whilst in Thornthwaite Forest extensive landscaping has
been. performed on the Knott to cure the previous unsympathetic
treatmeﬁts. - Elsewhere, selection ferestry has been started to
maintain contimious tree cover and other measures have been taken

to soften the impact of felling operatiors. ' _—

Detailed information on Forestry Commission forests in terms of

species struoture and age class has now been obtained to assess

tD probable time and place of felling and replenting - times when

landscape and possibly ecological changes are dramatic and.manage-

ment options are most flexible. Further information,én the distri-
bution and type of deciduous woodlands is also being obtained but

assessment of change in these woodlands is very difficult without

historioalireséarch. o



Table 14. Present woodland area in Cumbria

Lake Rest of
* District Cumbria 1975/76
Timber
Area Area Total area prod.
ha . ha ha m? /ha
rorestry Commission
Kershope Forest ~ 5,097 5,097 3.7
Spadeadam Forest - 3,850 3,850 0.2
Inglevood Forest - G47 947 0.0
Greystoke Forest - 313 846 1,159 3.9
Thornthwaite Forest 1,954 220 22,174 5.3
Ennercdale Forest 1,573 1,573 1.8
Blengdale Forest 1,036 1,036 2.0
Grizedale Forest 3,054 3,054 2.5
Dunnerdale Forest 800 : 800 0.0
balton Forest (part) 870 538 1,408 0.0
9,600 11,498 21,098
Private
Managed under a plan .
of operations 4,950 10,409 15,359

Planted with the aid of
the Small Voods ? ? 881
Planting Grant Scheme

Other woodlands , ? ? ?
Total 16,240 +

14,550 + 21,907 + 37,338 +
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7.  LANDSCAPE

Introduction

7.1

7.2

There is probably no better area for a pilot landscape survey than
Cumbria. It is a discrete area with well defined boundaries. The
complex underlying geology has dictated almost every toporraphical
feature that occurs in the British Isles. There are good examples
bf.topography ranging from coastal and estuarine to the high fells
of over 3000 ft. Mining and heavy ir-ldust'r:y are present on the west
coast and the industfiéltown; of Barrow, Whitehaven and Workington
present a sharp contrast to the tourist centres in the Loke District

National Park.

Man has left superficial features on the' landscape through the ages.
The Viking invasion up the south~western river approaches is still

evident from the early settlement encloéﬁres, building styles (c.f.

“barns in Cumbria and Norway) and place-nares. The Romans used

' Cumbrie as a trade route to supply tféir nerthern defences th;éough

the port of Ravenglass and over Hardknott Pass and High Street,

The 'statesmen' of the eightcenth century and Viectorians have left

their distinctive architectural styles which are today the yardsticks
used by planners ifi their efforts to 'presorve traditional uilding
styles in the Lske District'. '

Attenpts to classify landscape is fraught with the problems of making

subjective judgements. Personal preferences for landseape types

are dependent on social background and experience and one is

‘inevitably lead into the Aifficult field of the psychology of

perception. . series of photographs of landscape types shown to
a randomly selected group of viewers, produqes soie "mean preferonce
types" of landscape, However we ars concerned to characterise the

landscapes of Curbria, not to apply value judgements.

The-met'hod adopted in a trial study was simply to record the presence
or absonce of landscape attributes, and relating a land unit of a
znosan}c of' landscape types to another mosaic. This makes no judgement
ag to whether, say, peat hags are beautiful or ugly. It simply

records that within that sarpling unit there is a peat hag. The
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list of attributes for all the areas sampled is then analysed to
define & series of classes each with similar combinations of
attributes. The advantages of olassification by presence or

ebsenoe efe that, firstly, one uses a standardised aﬁproach and

.does not have to apply different criteria for different landscape

types. Secondly, the degree of resolufion.éf:recording can be
changed to the survey s needs. Obviously, at a farm or valley level
1t is necessary and p0351ble to use a large nunber of attributes.

B} adgustlng the nugber of attrlbutes used in the survey one may use
the same method of‘ analysis at a farm, valley, sub-regional, regional
or natlonal levels; and the context of one within another, and the
interrelationships betwcen the various levels ie.quickly and'

accurately assessed.

Given some :ajor change in land use, landscape changes qu be
illustrated by examlnatlon of an area of similar olass structure

that has already been subjected to such a change. A further -
advantage of landscape classifioatlon by ettnibute analysis; and
that is its simplicity in data colleotion. Once a list of attritutes

"has. been compiled, the actual fleld or map recordlng may be carried

out by unskllled personnel,

e have therefore aftempted, in a trial run; to classify and
oharacterise the main types of 1andscape in Cumbria using &n
attribute ana1y31s, and to deternine the extent t¢ which the 16

map clesses are assoeinted with recognlsab le landscapse tyoes.

Trke map classes‘prov1de a sampling framework which covers the major

environmental variation within the County and two independent aticdise

_ vere made to indicate sensitivity of the approach to varying

_ combinations of attributes.

Two lists of landscape attrlbutes, to be determlned 1n the ficld,
were developed independently (Appendix %6). Randon km were selected
from each map class, omitting the coastal and estuarine classes 7 and
8, and 112 kn® were sampled in study & and 84 kn® in study B.  In
each square the presence or absence of each attribute Was recorded
and the data analysed by indicator species analyals, as for the

map data (p. b) |
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The resulting hierarchical classifications (Figs. 13, 14) show

broad similarities both in the type of classes which are identified
and in the attributes which are distinctive. The two classifications
identify classes which are readily interpretable and whion accord
with field experience. Similar classifiqgtions could be produced

by general observation of the‘area; but the main advantage of the
present system is that it provides an objective sorting of all

the visually discemable features of an area and idcentifies those

features which are selective. Fronm the key other landscapes within

_ the areo can be readily classified by a range of people without

bias. The se€lection of the attribute list may be dcbateable but

this- is always the case in landscape assessment.

A preliminary description of the classes defined by & (Fig. 13) are:

Class 1: Lowland, built up areas, with good communicafions.

Boundaries mainly hedgerows. Scattered woodland often

‘planted.

Class 2: Lowland, generally flat landscape. Few buildings., Hedges
‘ prominant feature. o

Class 3: Lowland, mixed hedge/wall boundaries. Gently rolling
countryside. Mainly pastural.

Class &: Upland/Lowland margin with few hedgerows. Dry-stone walls

- a feature.

Class 5: Upland slopes. Often with mixed woodland and farming.
Mainly walls as field boundaries. Srmall fields. Well

maintained artefacts.

Class 6:- Open craggy lower fell slopes, with small ficlds and walls.
Central fells. ' ‘

Class 7

Rocky mountain summits and ridges. Open aspects.
Central Lakes area. !

Class 8: Rolling upland with peat hags, mainly in Pennines.

For classification B (Fig. 14) the limited number of squares in some
classes makes interpretation dangerous, therefore only six classes
are accepted i.e. only classes with more than 25 squares are sub-

divided further, The classes are recognisable as:
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-Class‘1: Broken, rocky lowland,
Class 2: Arable lowland,
Class 3: Pasture with snall woods.

"Class 4&: PFarmed kill land,

Class 5: Non-farmed hill land.

7.8 The selection of scuares for development of Both-olassificatiohs

'was based on the map classes to provide a representative épeqtnam

of land tjpes in Cumbria but this does not mean that qorrespbndence
betﬁeen landscape and map class can be eipected. Rather it allows

an assessment of the extent to which the map classes are distin-
guishable as ln landscape terns. The correspondence between map )
ard landscape clesses in the two trial runs (iables 15, 16) shows a
general grouping of lowland (map classes 1-6), middle (9-12) and
upland (13-16) into three sets of landscape classes - 1-3, 4~6, 7-8

in A and 2+3, 144, 5+ in B, However there are some marked deviations
from this broad grouping; Map class 4 includes both lowland and

vintermediate-landscépe classes reflecting the variation in agricultural
development of this land as indicated in earlier sections. Map

class 9 includes both intermediate and upland landscape classes
indicating that in its landscaepe it shov:s‘variable development and
often has more in cormon with'upland classes than do the other
intérmediate map classes (10-12), a feature reflected in its

vegetation (Fig. 7).

7.9 It mst be emphasised that this attempt at landscape classification
is only a trial, the keys are not regarded as more than examples of
what might be produced. Many aspects of thé met hod, fequire further
examination - the influence of variation in'the .initial list of
#ttributes, variation between observers ete. The method has been
develoﬂéé.fbr a scale of the order of a kn2 but aséeSsnent of
distant landscapes has not been included because they are 1ess
likely to be affected by changes in land use.

The classification provides-a means of characterising upland areas'
on theilr visual featuresg When changes 'in land-use occur, landscape

changes will follow and the method may be of value in'monitoring
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landscapes in an area over time ~ with a change in land use will an
area change from one landscape class to another? If the classification
is sensitive to small changes in land use it may be of value in
monitoring change but it nmay be sensitive also to variation in

observers and to small veriations between areas.
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Table 15,

Landscape
class

Table 16.

Landscape
class

Relationship between landscape and map classes, eicht km?
sampled for each map class. NB Landscape classification a

Map class

;1 2 3 4 5 6 9 10 11 12 13 14 15 16
1 3 2 3 ‘W 1
2 2 4 1 2 3 3
3 5 1 2 2 1
4 1 7 3 1 1 3 2
5 3 5 3 3 1
6 3 2 1 2 1 4 1
7 4 a4 1 6
8 1 3 6 4 1

Relationship between landscape and map classes, six km® sampled

for each map class.

1 2 3 4 s

2 2 2 2 1 3

i 3 3
4
5 1
6

NB Landscape classification B

& 9
3
3

3

Map class
10 11 12 13 14 15 16

2 3

4 6 1 2
3 3 1
1 4 6 4
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8. PRELIMINARY CONCLUSIONS

8.1 A rapid method for classification and survey of land at regional
level is available based on map characteristics, The classes show
major environmental gradients which relate to ecological and land
use characteristics, The method provides a sampling framework
through which the total area and probable distribution of particular
characteristics e.g. vegetation, soil type or land use can be resdily
astimated. Although based on km2 the classes can be combined into
other units e.g. valleys or parishes for sampling and characterisaticn

of land use,

8.2 From a preliminary trial a parallel method of landscape classification,
based on the presence or absence of landscape features, appears to be

useful,

8.3 The rmain changes in upland land use which are likely to affect the
landscape in Cumbria are in the marginal land, classified as 4, 9, 10,

11 and 12, representing a total of 2261 kﬁ2 i.e. 3% of Cumbria,

a) a continuing declin~ in upland farming would probably have greatest
affect in areas already showing a population decline plus poor
land with medium to small sheep rearinhg farms, Such areas have
been identified in the Cumbria Structure Plan Report. 1In these
areas pastures will tend to revert to natural vegetation, walls
and buildings deteriorate but with the possibility of forestry as

an alternative land use,

b) pasture improvement, including bracken control, is likely to
occur in areas not showing a population decline plus
relatively good land with medium to large heldings and a range
of farm types - these areas have not been identified yet. Combined
{forestry and grazing could occur in these areas especially if

there is an increased national demand for wood.
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Appendix 1

UPLAND VALIEYS IN CUMBRIA AND THEIR MAP CIASS COMPOSITION (% OF VALLEY AREA).. THE VALLEYS ARE ARRANGED IN DECREASING PROPORTION OF LOWLAND CLASSES (1-6).

VALLEY
NAME

Coniston Water

Elterwater

Windermere East/

Bowness/
Ambleside

Claife Helightis
Lorton Vale
Bassenthwalte

Tarn Hows and
Coniston

Duddon Valley

" Lickle Valiey

Bannersdale
Dentdale
Ullswater West
Loweswater
Creta Valley
Ravenstonedale

Derwentwater

. Kentmere

Eskdale

Wasdale

No,

)

Total
52

21

10

24

3
k3
20

&

4o

- 50

80
10l

26
48

4

b3

61,90

30,43

k.67
24,72
13,64

6.45
4,65

25,00

10

4.1

9.26

4,76

30,00

17.39

8.99
10.61

6.45

6.98 .

22,22
5.36
Teb

2.5

6.67 .

3.85
4.1

3.70

3

10,00

Map Class
g

33.33

20,00

1%

17.39

16,67

19.10
16,67

32,26

37.21

10.00

22,22

16.07
15

36

30
5. H
8.33

26.92
12.5

9.26

13,04

25,00
12,36
15.15

12,90

10. 00

333

6.25.

6

40,00

13, 04
3,17
5,62
9.09

6.45

1.25

333

Total
1-6

100, 0

100, 0

91,29
87.51
70.79
69,71
64,51
48,84
5.0
Ry 44
42,85
37.50
36.0
33.75
31,68
31,66
30.77
' 26.95
27.22

9

8.99
13,64

2.23
11,63
20,00
20,22
16,07
15
ho
12.5
20.79
20 
15,38
27,08

‘ 20.37_.

Map Class
10 1
4,35 -
- 12,50
4,49  7.87
- 4,55 -
6.45 25.81
2.33 9.0
- 20,00
4.8 1.
17.86° 10.71
30 5
6 8
10 6.25
11.88 11,88
1833 -
26,92  T.69
2,08 10.42
Tl

556

12

10,42

Total
g9-12

8.7
12,50
21,35

18.19

34,49
3%.89
55.0
48,14
44,64
52.5
58.0
32,5
50.49
43.33
%9.99
50.25

33.314

13

2.25

4,55

7.41
7.14

7.5
12,87

Map Class

14

15

1.52

4,65

7.5

6.25

3.9
8.3
3.85
8.3

12,96

Total
16 13-16

5.62 7.87

3.03 12,13

11.63 16.78

- m
- 185

2.5 10.0

11.25  33.75
0.99 17.82
16,67 25,0

15,38 19,23

31,48 4h. Y

e o e ————
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VALLEY
NAME
Longsleddale _
Little Langdale
Rawthey/Cautley

Caldew Valley

Newlands
Barbondale
Troutbeck
Dufton
Grasmere
Blengdale
Crowdundale
Buttermere

Coledale Beck/
Brailthwaite

Great Langdale
Martindale
Mitredalce
Ennerdale
Stockgill
Coniston Fells
Highcup Gill
Borrowbeck
TLangstrath

Thirlmecre

No. Totgl
km5 .

20 27
2l 14
22 63
o3 Y
24 21
25 16
26 3
(4 30
28 55
29 20
30 19
31 32
32 22
33 20
>4 42
35 17
36 49
37 n
38 26
39 14
4o 32
41 34
42 36

Map.CIass

22,22
21,43
4,29

9,76

19.05
12,5
13, O
3.33
‘5.46
10
5.26
15,65

4,55
13.33
11,90
11,76

8.16

9.09

3.3

Total
1-6

22,22
21,43
20,53
19,52
19.05
18.75
17.39
16,66

16.36

16.0

15,78

15,65

22,22
21,43
30.16
4,88
28.57
50
26.09
6.67
2r.27
30
10.53
31,25

18.18

26,67
35.71
29.41
28.57
55.45
30,77
7.14
37.5
26,47
27.78

Map Class
10 11
18,52 11.11
28,57 7.14
.11 12,70
17.07 2.4
19,05 -
6.25 25
17.39  8.70
23.33 333
10.91 5.45
- 15.79
6.25 12,50
13,64 -
10.00 -
19.05 7.4
5.88  5.88
b,o8 2.04
18,18 -
7.69 -
14,29 -
21.88 6.25
5,88 -
16,67 -

12

b.35
5.45
30

5.26
3.13

3.33

17.65
4,08

8.33

Total

" g-12

. 51,85

57.14
55.56
24.39
b7.62
81.25
56.53
33.33
49,08
60.0

31,58
53.13
31.82
40.0

61,9

58,52
38.77

63.63

38,46
21.43

..65.63

35.29
52,78

Map Class
13 14 15
- - 370
- - 7.4
20.63 1.59 1.59
19,51 9.76 21.95
- A76 -
- - 4.35
20 26.67 3.33
- - 5.45
- - 5
26.32 26,32 -
3,13 - 6.25
455 9.09 -
- 2,38 4.76
- ' - 5.88
- - 6.12
- - 18,18
- - 15.38
28,57 35.71 7.4
21.86 - 6.25
- 2.9% 11.76
- - 83

16

22,22

14,29

4,88
28.57

21,74

29.09
20

21.88

bo.o1
k6,67
19.05
23.53
4490

9.09

38,46

. 3.3

44 12

33,33

Total
13-16

25.92
21,43

23,81

56,1
33.33

26, 09
50,0
39,54
25.0
52,64
31.26

54,55
46,67
26,19
29,41
51,02
27.27
53.84
71,42

58,82
41,66
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VALLEY
NAME

Grizedale Beck/
Patterdale
Garsdale

Blackburn/
Gilderdale

Swindale-Mosedale
Haweswater
Wormgill.
Wetsleddale

Hartsop

No.

46
47
48

50

Total
kme

19
h2

53

36

16

17
41

Map Class

3 4 5

- 5’26 l -
- 4,76 -

3.7T7 - -
3.70 -

2,78 -

(o2

Total
1-6

5.26
b.76
3.77

3.70
2.78

10.53
14,29

1,89
29.6}
30.52

- 3L.25

14.63

Map Class
o 1}
&4.29 11.90
13.21 3,77
18-.52 3370
5.56 8,23

17,65 -
24.39 2.44

12

Total
g-12

26.32
90.48

18.87
51.85
44,41
68.75
4,71
41,46

13

4,76
45,28

3.70

6.25
5.98

Map Class

14

2.4}

15

22,22
11.11
12,50
28,53

4,88 .

16

68,42

14,81
33.33

12.50

51.22

Total |
13-16 -

68.42
h.76

T7.26
44 43
52,77
31.25
35,20
58.54
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Appendix 2

Cumbria Analysis. Procedure used for rultiple ranking of valloys.r

The total number of 1 km2 in each valley system was celculated.

The number of ke’ of each class type 1-16.was calculated and
expressed as a percentage of the total km .

The percentages of clusses 1-8 were summed.

The systems were ranked in descending order and assigned an accession
number.

The systems were plotted against their percentage total clesses
1-8, and divided into four categories at the points of discontinuity
(see graph).

Within each category the percentage total of (a) Classes 9-12
(b) Classes 13-16 were calculated.

These sub-sets were then ranked in descending order.

The highest ranked of each sub-set was extracted as a mltinle
renked valley system. :

Hartsop and Crowdundle were added to these valleys to give ten
systems for further analysis.
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Appondix 4
TaDLO Percentage occcurrence of avtributes in Catcgoxy
.G, Sample sizZe: common 3, non-common 4§

For vegetation cover ¢ = dominant, £ =1

4

Ty

CoTmon

O = OCcasioréi,

Untaend: -
130
o
1C0
100
Drainage chanrels -
woodlané: Scrubd 33
copse -
shelterbelt (puildings) -
shelterbelt (livestock) -
scattereé Trecs 33
deciduous: monoculture -
i 2 specices -
3 or more species -
coniferous: monocuiture -
2 =zpecies -
3 or more species -
mirxed coniferous/deciduous’ -
less than 2 acres 33
2-130 acres -
morc than 100 acres -
age structire uniform -
aGe Structure mixed -
unciosed canopy 33
P closecd canopy -
understorey: 1 species -
understorey: 2 Or more species -
avidence of recent management practice -
planting to cortours and iand form -
planting unsympathetic blocks -
vegetation
Preridiuvn acuilinum 66&, 33§
Calluna vulgaris 335, 330, 33a
wardus stricta 330
Juncus sp. 1300
“olinia caerulea -
Festuca/sgrosti -
Encicsures
Ficid sizes: less than | acre -
i-5 acres -
5-10 acres -
more than 10 acres -
Intake enclosure -
Tence -
Helge -
Hedge: overall condition good =
overall condition poor -
Wall ‘ 33
wall:  state of repaixr good 33
stote of repair poor
Gatcs ond stoops: state of repair good -
statc Of repair poor -
3tile -
'

n=COmTon land
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T -
Cornmuniallons

assified road:

b=

unc

r

Urnatalled track:

Bridlepatn
Footpech
Cactle grid
PEYRING Grass

5-5C cars
more than

3viicings

single ‘nouse
Farmstead
Bara/shipnon

Sneep folds: state

state

fenced
unfenced
fencec
unfenced

50 cars

of repair good
of repair poor

Common
Final

Registration

Non-common

~J
un

—
N O =)

WO U

t

— —

i a—t m——

e A b
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Sample sine: common 10 final registration, & provisional registration,

" 14 non-common

Common
Firal Provisional Non=Common
ragistration rogiatration :
Lant forn
Unlang - - 43
Hill Yand . ) 100 100 ’ 50
Land usc
Perranent grassland , . 10 - -
Temporary grassland - - -
Arabie: roots : . : - - -
Fallow/early tillage _ - - . -
Rough grazing 100 160 93
Grouse moor - ' - . 7
Drainage good 90 100 100
Drainage poor ' 100 - 66 Y -
Drainage channels 10 - -
Woodland: scrub 10 . - . -
copse - - _
srnelterbelt (buildings) - B - : 7
shelterbelt (livestock} - - 2i
scattered trees ’ - 33 i4
decaiduous: monoculture - - =
2 species - - 14
3 or more species - ' 17 29
coniferous: monoculture - - 7
2 species - - . -
3 or more species - - 21
mixed coniferous/deciduous - ' - 7
less than 2 acres - i7 14
2-100 acres - - ’ 21
more than 100 acres - - 14
age structure uniform - . - 43
age structure mixed - 17 7
unclosed canopy - - 29
closed canopy - . - 29
understorey: 1| species - - . 7
uriderstorey: 2 or more species - : - 7
evidence of recent management - - 21
planting to contours and land form - ' - : 29
planting unsympathetic blocks - - 7
Vegetation
Preridium aquilinum 10£, 200, 30a 50f, 330, i7a 148, 147, SOo, 2ia
Calluna vulgaris o 400, S0a 174, 17, 170, 50a 7¢, 2i1f, 70, G4a
Nardus stricta 204, 10£, 600 334, 17f, 500 21, 7, 57¢
Juncus sp. 30f£, 300 172, 330 147, 36o
“olinia caerulea 104 ' 170 140
FTestuca/Agrostis 10f : ) : - 74, 7=
znclosures
Field sizes: less than 1 acre - : - -
' ' 1-5 acres - - 7
5-10 acres - - - 7
more than 10 acres . - - 36
Intake enclosure 10 : : - 29
Fence - 17 50
ZYeége ‘ - : - -
f#iedge: overall condition good - - -
- overall condition poor - - -7
viall 10 33 85
wWall: state of repair goed 10 - ’ 57
stage of repair poor - . 33 57
Gates and stoops: state of repair good 10 - 43
: state of repair poor - - 21
tile - -

I T e ke e SR W RS SPELSL R

e mm——— erem e — T & 4



® o ® @ - @ ® @
. Common
Final Provisional Non-Common
registration registration ‘
.Communlications
Unclassified road: fenced - - 14 -
unienced 10 - 7
Unmetalled track fenced - - -
unfenced 30 17 21
Bridlapath 20 33 : 14
Footpath 20 100 57
Cattle grid - - -
Parking: grass 10 - 7
5-50 cars - - i4
more than 50 cars - - -
- 1
Builéings
-Single house . - - 7
Farmstead : - - 7
Barn/Shippon . - - -
Sheep folds: state of repair good 10 - 7
' state of repair poor- 20 33 . -
Picnic area: organised - - 7
' !
- A
.
: .
! ¢
- ‘J
A\
4
H
-
3
-
j
i .
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Appendix 5
. Project 398 CUMBRIA
FIBLD RECORDING CHECK
Grid ref for ki :
Recorder: Date:
A. Land Form
1. Mountainous 2.
3. Hill Land I
5. Lowland Valley 6.
7. Maximim altitude 8.
9. S8lope 10.
-Bs  Land Use
11. Permanent grassland 12.
13. Arable:cereals - 14,
15. Arable:other 16.
17. Rough grazing 18.
19. Moorland:worked peat 20,
21. Moorland:buming regime evident :
22, Draihage good 23,
24. Shallow goil 25.
28, Vioodland:serub . .. 29.
30. Woodland:copse 31.
~ 32. Woodland: shelterbelt (1ivestock) 33.
34, Woodland:deciduous:2 species 35,
36. Woodland;oconiferous:monoculture - 37.
*.. 38. Woodland:coniferous:3 or more species 39.
40. Woodland less than 2 acres : 4.
42. Woodland:uore than 100 acres - 43,
. Woodland:age atructure .mixed 45,
46. Wioodland:closed canopy 47.
48. Woodland:understorey:2 or more species 49,
50. Woodland:planting to contours and land form
51. Woodland:planting unsympathetic blocks
52. Bracken domimand f’\"““'"‘ ant 53
S54. Calluna dominant rrm 55.
56, Na.rdua grassland -
57. Water:ditoh with standing water 58,
59. Water:small beck:fast flowing 60,
61, Water:small river:fast flowing 62.
63. Water:waterfall 64o
65. Water:natural lake 4-10 acres 66,
* 67. Water:natural lake:more then 100 acres 68.
69. Water:man-made reservoir:10-100 acres
70. Water:man-made reservoir:more than 100 acres
1. Water:dao proninagy fpature ' 72.
73. Water:no publ:lo 800088 Tee

LIST

Asgoolated Parisgh: ‘
Attribute anal, clasas:

Upland

Upland Valley
Steep orags/scarp
Minimum altitude’
Aspeot

Temporary grassland
Arable: roots
Fallow/early .tillage
Grouae moor

Moorland:deep ploughed for plantations

Drainage poor
Deep so0il
High pH

Woodland:parklaend
Woodland: shelterbelt (building)
Woodland: deciduous: monoculture
Woodland:deciduous:3 or more species
Woodland: coniferous:2 apecies
Woodland:mixed coniferous/deciduous
Woodland: 2-100 acres ,
Woodland: age structure uniform
Woodland:unclosed canopy
Woodland:understorey:1 speocies
Woodland:evidenes of recent
management practice

Bracken absent
Calluna absent

Water:small beck:slow flowing

Water:small river:slow flowing

Water:large river: _

Water:natural lake leas than % acre

Water: natural lake 10=100 acres

Water: man-made reservoir:less than
10 acres

Water: landing stages

Water:public access




C. Enclosures

® 5. Field sizes:less than 1 acre | 76. Field sizes:1-5 scres
77. Field sizes:5~10 acres 78. Field sizes:more than 10 acres
79. Inteke enolosure 80, Pield shapes square
- 84, Field .shapes restangular 82. Field shapes rounded
° D. Enclosure Boundaries
- 83. Deer fence ' 84. Fence:wooden post and rail
" 85. Fence:motal post and rail 86. Fence:metal chain link/barbed-wire
87. Hedge:1 spacies only ' - 88, Hedge:1=3 species
1 89. Hedge:more than 3 species 90. Hedge:with standard trees
' 91. Hedge:laid within 4 years ' 92. Hedge:overall condltlon good
| 93. Hedge:overall condition poor 94, Bank
95. Bank and Hedge 96, Ditch
97. Wall:dry-stone 98. Wall:mortared stons
99. Wall:single leaf 100. Wall:double leaf
10t. Wall:cap-stones less than 60° to horisontal
102. Wall:cap=-stones vertical 103. Wall:through-stones preminant
| 104. Wall:state of repair good " 105, Wall:state of repair poor
ﬁ 106. Gates and stoops:state of repair good 107. Gates and stocps:state of repair POOT
3 108. Wall with wire fence in support 109. 3tile

BE. Visible Rock

110. Rock outcrops:angular 111. Rock outcrops. smooth
‘112. Drumlins 113. Large erratic boulders
114. Scree slopes:stable 115. Scree slopes:unstable
116. Rock pavement - - 117. Rock cuttings:roed/rail
118, Gullies 119. Near-verticls crags:less than 30 ft
120. .Near vertical orags:30-100 ft 121, Near vertioal crags:100-300 ft
122, Near vertical orags:more than 300 rt 123, Tors
E 124, Clitter slopes 125. Quarry:disused
: 126. Quarry:worked
\ - : P. Cowmunications
® 127, M-way : ‘ 128, 'A' class:dual carriage-way -
. 129. 'A' class:single carriage-way , 130, 'B' class road
' 4 131. Unclassified road:fenced . 132. Unclassified road:unfenced
. 133. Unmetalled track: fenced 134 . Unmetalled track:unfenced
; 135. Bridlepath . 136. Footpath :
3 137. Cattle grid . ' 138. Railway B.R.
e 139. Railway:other , ' . 140, Railway:B.R.:overhead electrio
} 141, Trangmission wires:pylons s 142, Transmission wirea:poles
v 143. Above surface pipelines 144, Parking:grass '
145, Parking:5-50 cars . 146, Parking:rore than 50 cars
147. Road signs prominant feature 148, Snow marker posts
149, Bridge:road:metal : , 150, Bridge:road:stonse
. 151. Bridge:rail over road S 152. Bridge:rail over river
153. Bridge:rocad over river ' 954, Bridge:road over rail

155. Bridge:roed over road o 156. Bridge:pedestrian
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G, . Services

157. Cafe : 158. Restaurant
o 159, Public house (non-residential) 160. General stores

161, Poat Office : 162, Specialist stores and crafts

163. Farm produce f{or sale 164, Telephone kiosk °

165, Post box 166. Public convenilences

167. Picnic area:organised 168. Litterbins

169. Nearest rail station within 3 miles 170. learest bus route within 3 miles
® 171. Tourist information centre

H. Acoommodation

172. Hotel ‘ 173. Guest housa

174, Public House (residential) 175. Bed and Broakfast {house)
® 176. Bed and Breakfast (farm) : 177. Youth hos*al
, ~ 178, Outdonr pursuits centre _ . - 179. Caravan gite:laid out

180. Caravan site:not laid out 181. Isolated caravans

182. Campsite : 183. Campsite:curavans and tents

184. Irolated tents ' . 165, Campsite and caravans:screened
186. Campsite and caravans:not aoreened :

1. Recreation

187. Popular picnic site - 188. Popular wallkdng route
"~ 189. Rock climbing . 190, Shooting

191. Fishing : ' 192. Sailing

193. Motor boats 194, Water skiirg

195, Hang gliding 196. Grass skiing

197. Snow skiing _ 198, Ski-tow

199, Pony trekking 200. Orienteering

201, Neture tmil 202- N.NIR.

203, N.T.:Historic intersst . 204. N.T.:o0ther

205. Higtoric interest:not N.T. 206. Golf course .

207. Race course 208. Hill-climb circuit (motors)

209. Motor oycle sorambling

1 . | : J.. Buildings

» 210, 8ingle house -211. Framstead
212, Barn/shippon 213. Churoh:spire
l 214. Church: tower ‘215, Church:neither
] - 216, Hamlet _ ' 217, Village )
. 218. Town o 219, ‘Bui}dingu. .. rgaely. in-tha vernascular
p 220. Buildings materials local 221. Buildings largely untraditional
9 222. Buildings unsympathetio '

K. Additional Attributes




7@

)2

11.
12.
13.
14.
15.
16.
17.
18,
19.

20.
21,
22.
23.
24.
25.
26,
27.
28,
29,
30.
31.
32.
33.

34.
35,
3h.
37.
38.
39.

40.

41.

42.

Appendix 6

Attributes for landscape analysis (1 km grid squares or } 3@ sguares)

bifference between max. and min. height 0-25"
Difference between max. and min. height 25-100"
Difference between max. and min. height 100-300"
Difference between max. and min. height 300-600"
Difference between max. and min. height 600' +

Landform - simple, i.e. flat or rounded or smooth slopes
Landform - broken, i.e. hillocky or irregulax

Landform ~ very complex, i.e. flat bits plus steep slopes, cliffs, etc.
Scree

Rock outcrops or large boulders

Small stream

Stream

River

Waterfall

Drainage ditch

Pools ( < 1 ha) )

Tarn (1--20 ha) ) at least 0.5 ha in the square

Lake (20 + ha) )

Reservoir (obviously man-made)

Arable

Seeded pastures (Loliwm mixtures)
Hay meadows (herb-rich)

Permanent grazing (not nerb-rich)

pattern 0.5-5 ha

Plantations with straight or hard edges or
rides divorced from landform or field
pattern 5-20 ha

Plantations with straight or hard edges or
rides divorced from landform or field
pattern 20 + ha

)
)
)
)
Harshland ) g?;ehzhan
Acidic grassland (Nardus, etc.) )
et moorland (Juwncus, Molinia, etc.) }
Heath (Erica, Calluna, etc.) )
Acidic mires (Ertophorum, Narthectium, etc.) )
Bracken )
Scrub )
Individual trees, or groups 1- 10 } 1-5
Individual trees, or groups 10-100 trees ) 525 for 2 km?
Individual trees, or groups 100 + trees } 25 +
Semi-natural woodlands 0.5 to 5 ha }
Semi-natural woodlands 5 to 20 ha )
Semi-natural wocdlands 20 + ha )
Plantations with "compatible" outline )
0.5 to 5 ha } 0.52 ha
Plantations with “"compatible" outline )
5 to 20 ha } 5-10 ha
Plantations with "compatible” outline: )
20 + ha } 10 + ha
Plantations with straight or hard edges or )
rides divorced from landform or field ) for 3 km sg
)
)
)
)
)
)
)



43.
44.
45,
46.
47.
48,
49,
50.

Roads, etc.

Footpath or bridleway

Unmetalled or unclassified road
Class C road

Class B or A road (not Qual-carr
Dual -carriagewvay or motorway
Lay-by or car park for less than
Lay-by or car park for more than
Railway

Buildings, etc.

51.
52,
53.
54.
55.
56.
57.
58.
59.
60.
61.
62,
63.
64.
65.

Farm buildings or farm cottages

Farm buildings or farm cottages

Derelict buildings

Houses, cafes, hotels, shops, et
Houses, cafes, lhotels, shops, et
Houses, cafes, hotels, shops, et

iageway)

10 cars
10 cars

in local materials or style

in obviously modern materials and style

c. 1-5
c. 5-20
c. 20 +

Permanent camp-site, well screened

Permanent camp-site, not well sc
Isolated caravang or tents, well

reened
screened

Isclated caravans or tents, not well screened

Shooting-butts

Wiooden transmission poles
fietal pylons

uarrxy or mine, disused
fluarry or min, in use

Field boundar.es

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

Total length of field boundaries
Total length of field boundaries
Total length of field boundaries
Total length of field boundaries
Walls, in good repair, »10% of
Walls, in poor repair, >108 of
Hedges, in good repair, >10t of
Hedges in poor repair, 10% of
Fences, in good repair, >10% of
Fences, in pcor repair, >10% of

0.1~ 1 xm )/ yo- 2
1- 4 ¥xm. )} 2 -t
4-10 km ) 1 -2k

10 km+ ) 24 +
field boundaries
field boundaries
field boundaries
field boundaries
field houndaries
field boundaries

km
km
km
km

|g gﬂ:“g)





