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‘ PREFACE

In October 1975, the project on Upland Land Use was formally initiated,
supported by funds from the Department of the Environment, with
Countryside Commission for England and Yales as the major interested
organisation. A desk study (Phase I) was developed to review the subject,
examine methods and ldentify problems with a view to beginning research
projects for Phase II. An interim report (3 volumes) was produced in
March 1976 to allow internal review of progress., The present document is
a summary of the interim report and, while it does not claim to be a well-
balanced, carefully presented report, it aims to provide an outline of the

" approach which 1s being developed in the stﬁdy. It is a preliminary report

which will be replaced by a full report in Mareh 1977.
The ITE staff who have contributed directly to the work are:

J. K. Adamson, D, F, Ball, C. B. Benefield, K. L.-Bocock, R.. G, H, Bunce,
S. B. Chapman, Ov W. Heal, D, R, Helliwell, M. Hornung, D. M. Howard,

P, J. A. Howard, A. Millar, L. Qosterhuis, I. R. Smith, D. I. Thomas,

W. M. Williems.

Many senior and junior staff have contributed in discussion and in marny
small but essential tasks, 1In pafticular the office staff have made an
invaluable effort. | |

The 1ldeas, Information and time which have been generously given'by many
individuals and organizations is gratefully acknowledged - in particular
Cumbria County Council, Nature Conserﬁancy Council, Soil Survey of England
and Wales, Hill Farming Research Organisation, Forestry Commission and
Countryside Commission for England' and Wales,

Oy W, Heal
June 14976.
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»

UPLAND 1AND USE
A desk study

. "1, ° INTRODUCTION A T

About one third of the total area of England, Scotland and Wales
consists of rough grazing, upland forest and moerland and 1s. the

least intensively managed areas of land. In the future this land

may come under more intensive manegemenﬁ'te satisfyren increasing
demand for natural products or management may decline because of
increasing economic and other pressures. A variety of land uses

_are concerned with upland Britein - agriculture, forestry, recreation,
wafen,'minerel-extractiOn, nature conservation - each represented by
-ene or a number of—netional.organizations. Multiple uee of the uplands

is a natural consequence of the low 1ntenszty of any particular use

- . resulting in a greater 1nteractlen between uses than -occurs in the

1.2

1.3

lowlands., -
ITE has a partlcular interest in uplands because fhey contaln much
of the more natural. areas of Britain where management Options are

dominated by ecological relat10nsh1p5.1 Although management options

‘are constrained by the climatic. and soil conditions the low intensity

of existing use provides greater flexibility than"in the lowlands.

Because the research of ITE is not aimed towards the'support of a

particular land use we have ‘the opportunity to examine and integrate
information on a range of uses.,' Thus our intezeets coincide with
those of Countryside Commission and with regional planning authorities
¥ho are concerned with the combination of land uses and with’ the

effects of land use on landscape. .

The Upland Land Use Project was initiated to indicate the'zelationships

-‘between. the varicus projects in ITE. concerned with uplands,. to place

these in the broader context of the present and future use of uplands

and to identify aspects of impartance for future research, To &onform

" with tho requmrements -of Countryside Commission for England and Wales

these aims were extended to 1nclude an analy31s of-the change which
may oceur in the uplands and the effects of ‘such changes to the land-

.scape. The- objectives defined for the desk study, and agreed with

CC in September 1975, are
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1. To define the up3and area which is of particular interest

in these studies, Co

2. To identify the main constraints on. the use of upland areas
_for particular purposes._

e L T SR
F 3 ”To 1dentify R
R o : ‘ Lo v S R R T U PR
1) the main land-uses

il) thelr relatlve 1mportance on the bas1s of area . used

111) the associated management practlces and to as8368s: .

s

LT i, iv) the ‘economics of the var10us management practices
' vy the landscapé. consequences (phy31ognom1c) ‘of the dlternatives
RS TR P a.vi)zthe rate of change under the. different management practices.,

g . . . .- o . .- L ..
. ' ___“ .. ' . . R Peo- . Y A PR H o - . .t
M oL - - . : f vl .

"u.f_To identify the.nature and 1mportance of the links betwséen’the

upland zone and surroundlng areas,

.35+ To descrdbe the uplands and their main uses' as ‘systems of interacting
+ + wparts, affected.by-various.ecoldgical factors and-subject to various
P seciofeconomiC'and political ‘constraints; 'as-a basis-for-future
v ..+ .. studies, .. .Particular attention. will be" given to agricultural
v 7improvement techniques. ST Tt S A ol

.,.... s e T S A L
-Tie . [ P | . H o o .

: a6.fuT0;identify.the'various-types.of information which.ate. available

R

};;‘ on upland:land-use and managemeni and the-locations of :the:information.
. N P

B T T . v, T S AR o

<. .- . s B ' . - : Lt

7+ To review the whole.field:of effects-on’ upland systems 'of -land-use

v
b

and manegement as & basis for :futureistudies..: ™'

-+ ' -8, "iTo draw-up-for consideration by -sénior ITE staff'oneor more < -
v .'strateglesifor futurs’ studles, 1nclud1ng waya “of using currently

‘~n;1q: .available informatlon. ORRAREETRE SARIN ;~--‘-- L L

.
- PRI . - bl e e oy S . .
~ A A . [ Tw .

1.4, The. scope.of the study‘is very broad both in subject and ‘géography

-'-‘,-'(-Engla.nd-a.nd"Wales)," but the cjent'r"a'l thems 'i's that a unit of land can
.~be-placed .in National, Pegiohél dand Local-context with successively
.finer- levels of. detall, correspondlng with: mapping units of" 100 km2

1 km2 and 1 ha, Dt S B




Thesg, Jand units do not. .'90?_26.5"1'50“@,..@ th recognisable, systems.of: land

Auqe 8e8e, farm, forest,, ,Brouse moor,.. Zach, lend, use: has; different.

.syetem boundaries and the present Study.is concerned with. allqof the

[ ...._..n_ “““

uses, Therefore wo have ad0pted simple mapping units which, like

pieces of jigsaw can. be assenbled and re-assembled 1nto areas ., =

onit Tt
iy

corresponding to the sySUem under con31deration whether ;this is. a-

e
-.-& h\..-L--\. 55
- .-—.-.u--....q.,- _..w

parish ‘a catchment 2 landscape Qor; a County.

H S0 ey e
""J '.ul... r 23 w' L PRI . &L, Moo “"'""? [I‘ RO n“'

. . o of s (B riqant)
ADLASET R L UL Beed Yo rBUILD Br Ll fues o83 ars (& rigert

1. 55 To de,ermine where changes 1n use are. likely to, occur it is. necessary

& e S L]‘nt.‘

and use, end to define the 1ntenaity or, state of the factore at each

=1 SOV o Ky ..Ll R ..r Lt olite

aite.d This is usually translated 1nto practice through landﬁcapability

roAX N&Se i inon 2

claseificationjfor SpGlelC uees - egriculture .or- forestry.

. T 1

o Ly,
v gL

alimmiema 2 A Farran LEzg Indoad Damnsr Diog hedebioounns ol wan GeiTesn

w,ﬂﬁuh.ro determine.the type and . degree,offchange it ris. ;necessary to kn ¥ the

tdia: mlatmn.sf.zip bgtueen, intensity,of ;use and response ofthe systen;wother
this is ‘eConomic social or{equOgical 3;?he;ne§pgn§e,Qf;thgpeygtem is
aloo dependent upon 1ts state e.g. a 207 increase in grazing pressurs

or number, of,walkers has -different, effects .on:mineral. andepeatjsomls.

..-.--—.- e

SRR Ut nn el L gininLeey ok ‘v'.(f"' Jone nl ofeess !Z":‘ o 31'- ¥ ” sl

1.6 There -are.many, variables in :the ;systems.: and-kheir 1nteract10ns are:

mplex.jj_Rigorous quantitative analysis -has.not been:attempted in

F‘r.u...l.-l.. AR
' ‘p.ﬁﬁﬂft;@n&lhrelatrpnshipa...ﬁﬁoweyerjee.ha{euattemptod;¢pﬂidentiﬂga
LR N R e . L T R S IR P AR R T SR PRt M, B .
majpr faotqre”and responses~in upland :land  use. to, provide. a; framwork
3 clma,te .vagete.tl.on.and S9AL are important in-all upland,land uses:
and therefore provide & common ba91s for study

for further study.thgpntunetelx’£a2;qreipf;geglqujzphxeiographx;;

L LG o0 e et Ry e - Yoalihedf

Adod gbusigy S0 v gre wweeol amindilo oole sivdnel L e Foegenig

1.7 The definition of  the limits to .uplands 13 always rbitrary because
I ..-.._....1. DpATv R L

wo are concerned with gradienta of intensity of envixennentel factors

parat —‘-a.»-- T w

and land use. The importance of > particular p051tion on a, gradient

I\ S PO IR
varies with ghe land Juse under con31deration. Thus the lower-limit

Deto Tharll PR T oy SO I 5.4 KSR

for Hill Land Subeidy 1s unrelated to, the. upper 11m1t of economic

B RN IV RSO St il o W R 3z

forestry or to a climatic criterion of uplands such es the 50" rainfall

level, Therefore e, have taken the 800' contour as a convenient A

Le™ i G2

demarcatlon of uplands for general purposes.,,,This demaication -is-
1 .."l.‘.

ﬁreadily definable in, different areas,;shonsaonly_limitedwpligaticL5

BSR4 <

varietlon within England and Wales, broadly - corresponds:to.. the -upper

TS wal

limit of 1nten51ve farmdng and with an extension of the landscape,.

[RPARI S-S

-~

AlthOUgh the 800! contOur is used as a basis for the study, thc land
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M s,

i use end landscape’of the- uplands 1s strongly {nflubhiced by tHe*
character of the adjacent lowland, Thérefore the' study repeatedly

'731ncorporates aréas Below 800"’ where ‘they are relevant to the “Pland5'

RN ¥ 1) R BRSNS oLl AT A

-------

,,,,,,

Reg1onal‘end Local.’ At a Nat10na1 level the distribution, size
and main characteristics 'of’ uplands’ in England‘and Weles ist descrdbed
(Chapter 3) end the problems and methods of land classiflcatlon
7”reviewed“(4) ' “Each of the land uses “in uplands i8 briefly analysed
“with Amphabid’ 6n the* Tabiors 1nf1uenclng management practices, the

ecological and landscape oonsequences of these practices, and the

L 14k 1y future’ demand tor products (6) "It waS”fécognised-tha%*'

major changes in land- 186" are controlled by ‘the state of the natgonal

economy and by associated political decisions, Whilst it is unreward-
S ing, if not impoeslble, t0 predict” political decislone, eertain long-term

-t A

d¢conomic trénds basedion energy considerations are’ examined and posszble
&' 'obAgequencés t6-dpland land use ‘explored (5) s TEDLT BT

REEEI T ER: SIS N KU PRI« SN SRS S i SO U manz e Dot
ulJAtathe‘Regional"leVel‘(7)Zﬂefhawe'nOf'atﬁenpted*fe dnalyse the™ “¢
characteristics and trends in each region because of the magnitude
of rthe ‘task and ‘the short time dvailable, ¢ 'We‘Have éondentratéd on
‘the ‘snalysis of two reglons; Cumbrik, ind Part cs’f"sn‘é‘w'iibniaf*'e’iﬁming
soms’ methods whlch fight ‘be ‘used in future’ studiesl W 'Cumbria’ waa'
seélected because an analysis ‘of land Use wes in preperatlon by Cumbr1e

......

Jor

Plan,'T Thé’ 1nf0rmet10n belng collected was thus relevant o the

Yand managers of local authoritlee Nat10nal Parks and other éih&iér

bodies" - ons of the qualzflcatlons specmfied in’ the’ Upland Land Use
project plan, Cumbr1a also contalns large areaa of uplnnda both .
inside and outside’ ‘the Lake‘Dlstrdct Natlonel Park. ‘An’ a:ea.in |
Snowdon wag aelected as’a secona test Tite because, unlike Cumbrla,
“detdiled surveys oflgeology, cllmate, 3011 ‘and’ vegetatlon'n;reL'ﬁh'
Tavailabie: allowing e comparison of the interpretat1on of land_ ‘
cery

capability in the presence and’ absence of detailed 1nfonmation.

Lrpieempy M e L a0 e S, ea oI SE T CadANT

i g e DR N P T T R LI UL e Lo
At' the'Local level -'parish, farm or field ~“infermation is required
\ (S L.L

in‘mich’ more" detail than® for the Region w1th sociel factors playing
an>inportant role in' determining the l&nd use characteristlcs. "§ite
“studies’of!a farm or’vallay fréquéntly provide “intensive data for

- - e . L . PR . P
WMo AL AT sttt v o oL e o T as e T e et LS

- - v, PN ' FU O PR SN -, P
R IV A OV S AN .- A SR WU S A R




. N T, - cerr e T e T E e ey S T S Tas
CAnkweeRdo s TNa T ial] 00 8. eIlgLpiovei s lanow arote

NS .-----.5

vovod o owralc vy Ll L IR EEH SRV

; sooiology,neognomicsror ecolosylbutIsuéh?dataﬂcéﬁf%e"ﬁ&délﬁofe’widely

[N R RV .1".-.'“'-__"‘" PR A K  Fe Y o'

s i) @Pplicable if. the-~variationigr site :characteristics in Tthe reglon are
‘ o -KNOWn, . and the sitos-areselected ‘within a “reasonablés sampllng
a3 framework' 7 The-'intensive 'study .of Hartsop (Féist; Leat ‘and’ Wibberiey
19?5) provides an.example’ of..ithe' 'social and ‘&coromic detail necessary
to combine with ecological 1nformet10n t0" understand proce'sses of

change in the local situation., A comparlson of the valley systems

%or in: Cumbria- providesya® means of p1901ng HartSOp in'a Rezional context,

+ r . <
. . . [ S oyl T LS . 5'~'F‘J . -
t,-i‘:: STy a2 fidomen N 8 :‘ " LIPS Tt DT TCIRRICAS KL LRI

ali dalis ouoat w2, "THE - UPLAND ' SYSTEM: RTINS T

B R R LT

- . t -

B T L N T T SRR

2.1 .Theidedlinein:the- v1ab111ty of‘upland agrlculture the 1ncreas;ng
iwc-adisparitylbetweencuplénds ‘and lowlinds'in standards of 11v1ng, 1n00me,
arenity, education’'facilities 'and the* “decline’ in populatlon in rural
districts .dre repeated ‘thémeés “in the plethore Of'publlca+1ons oh‘the
present state and future of the uplands of Britain., Such themes ere
frequently.associated-with . ‘di’dcusEions”Sf forestry as an alternatlve
~:stkp land use, of' the- traditional antagoniSmi betwaen forestry and‘sgrlcultu*O
¢ and;;of -the, problems” and benefits of: recreation: « These- pomnts are set

ggelpspﬂgfpackground.of:the ‘need for-w1se-use'of a national resource

Jjﬁfhaiypggh'ponspitutesia larger proportion ofiour-1and- surface ‘but®contributes

1ittle directly;toithe economy of:the:country --that “smill centribution

however is important in the malntenance of the sheep 1ndustny.

DL ';l,.;. vobbavn e o e e Enehoe appmrnal o A

- -,
FO

CR T PP o

2.2 Thedecliné ip: agrlculture 3N thE uplands contlnoes, desplte a brief
pericd-of ‘rélative prosperlty in ‘tha’ early 1970'5. Tﬂe Anpual Review
of Agriculture 1976 showsthat the nunber of farws oontlnues‘to decline
fo-by.-about 27 per.year but -the docline isuthevresult.of 1oss‘6f the
w i, Smaller holdings and full-time® farms -and- in' farms: with' small' sheep
soirflocks.; .o These: are «changesiin farmstructure® and. chuld’ rafTct increasing,
ﬁstpeprhan oecreasing,vlablllty}of agriculture,. . However.the weighted
average net income per farm in 1974/75, compared.with.1973/74; showed
a decline of 10% in England and 32% in Wales for all farm types with
the greatest decline (42 and 51%) occurr1ny in.farms: classed .as Malnly
Sheop. In Scotland whlle tho average 1ncome_for all farm JIypes increased
by~ 13% that Por H111 Sheep decllned by SQ% . ;he numbors of.peOple

employed in agrlculture 1s nlso decllnlng at about 2% oer year.

rrrﬂ“: _.: Il AR C S oo .r'l., R tater ] I !

PN
al.,
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2,3 Basic to the change in upland agriculture is the biological potential
of the level which, compared to the iowlands is low because of lower
temperature,.higher rainfall*and\poorer s0il‘conditionsi< Thé’
const.éints to productlon ere -Severs -and. the options 1{mited- ‘resulting

31@ a system which has difficulties-in respondifig to’ externel*changes
-in. demand and cost 'of -supplies. :.The -instability.of the" qystem is
buffered to sone extent .by..government subsidies-and by the L

Es re3111ance of. the fermlng p0pu1&tion..- Liomlne s TR neinus

. '

: L . - .. o Kmres S A

v O . b . LY B a2 N P H .
anto et ~-' o . . ot .3 M e e BVE

2 L The land usg potentlal of en area is determined  by:its.physical®and
" biological characteristics - this is expressed in the various land
capability classifications (Chapter: L).=h The.degree to which the

- e mman e

potential is reached is constrained: by .a series of social, economic
end hlstor1ca1 fectors which have determined the current land:use ...
and Whlch control the future use.: The-distinction betweén' potential

Fimy e and constralnts is emphasised .in Fig. '1, rand'the various factors.
”.L?ontrolllng upland sheep farming represented in Fige 2. §:oid0ve

P T

P R

. . i R T L e
. FOE-EN Y . N ' PP IR LR N .
AL T . B el T | A A . * -

S

e_yetems, eSp\ee‘la_llx.:_a,grlculture 8% ge Badie' and Maxwell .19?.5, Spedding

. 1975,. Agric,.Adv, Council 1972, Willis-1971;:Collins’ and:Thomas 1973,
The attempts to.formalise upland systems‘repeEtedly emphasise” the

-

inedequacy of detailed information:especially on-functional relatlonships

. between components. . ‘The ‘analyses however indicate’ that: 77 =%

- “ N B - P )
U FRRTL PIES 37 St - SPCTNIC
S . -

" biclogically, increased production can be achieved by impreved
pasture management and gra21ng control', maintenance.:of,.stock .”

TER IURNY Sl
1n w1nter 1s a maaor lzmltation to 1ncrease in stock -on the

summer gra21ngs.

NI Y

. economically, upland. agriculture ia highly sensitive’ to‘extérnal

. f|“.. A R N A
n nmxket forces and is dependent on government sudbsidies 't0-‘maintain
N .proflt&blllty, it.is ,therefore vulheraeble to political attitudes,

'1“!

Hridet v soeially, it is aseociated with 1solated communlties, llmited
e L A eeumy
i comnmm.cations and other’ a.menitles' - "
¢ "1‘.?(‘-" A .'.-.‘: ey Ul v "_ . : ."b'.“_- ’ 7 LA A g
o AMI ] HE SR ATRE T

2.6 On these bases it- can ‘be: ergued that:

a) glven the malntenance of a "reasoneble" natlonal economy, w1th
- FEEER B PE IRY N Oh

continuing support for upland farmdng,vze EEC Directlve on Less-

‘Favoured Areas, then populatione will contime to decline in

e
e
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Fig, 2. Main management options and controlg in %n u?land sheep system
TOUATM AL ORI I
|
Lend
past! Herbivores . - Climate | _ ?Shélter belt
: —>» { Carnmivores o - sin| €= Buildings
control Parasites | éoil -v“-m: T
g ; “--___h*‘ D;éinage
: o ¢ Fertillser
Vegetation
, Grazing - control
Stock density UReseeding
5 F_‘loc_k structure : o Herbicides
.M"?::J‘r$t ' I Burnins
Veterinary r-;:L-43‘*
Winter feed | Sheep e
Concentrates flock - ‘
New stock _ -
W P I T
T e AN e ;
Stores : ‘ . ‘ - \ T '
Ewes S e ' Lgbdiir
Fatstock l e Capita_l l
Fleece R Materials
e 7 Income f
B ._.__é;;;;/)/f’ - Policy.:
W

Market l
Lowland farms, meat, wool ‘




- g - -l

'a‘.f‘ea.s:éhara.dterised‘:by’ small fa;.i;ir:lf's':i..z’lel remoteness a.nd 1ow
- proportions of land for winter grEziné._" The areas w1th good
access, good quality land and reletlvely large farm s:ze will”

, i oo wD2intainproduction from the - uplands. B

1

b) a marked increase in financial support for" upland farming would
-be ‘diTeétéd’ into pasture 1mprovement on the larger farm unlts vith

twgreetest cap1ta1 opportunltles. Improvements ‘are most llkely to

occur where i) land is partlculariy sultabl& e g brecken domlnated

or 11) is released by a change in land tenure or other regulatlon

evg. " ‘common land and 111) alternatlve land optlons ere lowest:

Lie
& A y
8.84 ‘non=recreational areas and 1v) there is 2 tradltlon of making
use of new techniques,
A R T L vt y:}.:..ﬂ £ v s Loy

conviction, but the trend in each sequence is an emphasis on change
occurrlng in ‘the’ enclosure and/or 1mprovement of ‘the pasture in the
temporary- and permanent’ grasslands at about” 600-800' "in hreés whose
economic viability is high. The poorer grasslands and rough grazlng

+ in more isolated areas w1ll continue” "to décline in agrlcultural 1nten51ty

with a slow change 1n landscape with a’ deterloretlon of walls and
buildlngs.-nJThe vegetatlon change will-ve nagllglble because these

areas are already under low grazlng 1nten31ty and the only obv1ous
e
chiangs’ Wil be a sllght 1ncrease in" serub and trees at' the lower
L i < un

Lo L T P S _ ROV : o BT s WAL £
‘altitUd“S. KRN k LR CRLE I SR 4

- .= D . P . Ty
1 - ru~—v-.-- e ke . T wre e - S PP S et e Vem e s n .
v l.. ST R N S RPN L SR a2 ’ et

Tne trend 1n sheep farsung could pr0V1de the” opportunlty for an lncrease
: 1n forestry 1n the land up to about 1&00'”' Tt has been argued that

- forestry in associatlon w1th stock can “Be mutually bencfic1al to both
-industries - to forestry by prov1d1ng new areas for afforestat1dn|;nd
sl R 11: e

th’ sgraculture by prov1d1ng 1mproved access, shelter end labour

Opportunitles (Agrac. Adv. Council 19?? Jones’ 1975) and “the feasibillty

1" "0
of the’ ‘type of exercise 'is being examlned e B at Pndlpelran. “Such

e gt e T 0 M g

"“developments are likely to occur ‘whe ra farmers are‘tradltlonelly )
"—sympathetlc to’ 1nnovat10ns lerge farm size allows flexlbillty 1n

LT
land allocation and visual amenity constraints are minimal,

4

2.8 Various alternative optiOns for change ‘can be explored 1n thlS way -
examining the‘iOglcal consequence of alternat1ves. Thee are enormous

problems in the deve10pment of” quantltatlve mathematlcal models of

. - LR LA e . bR BT
i L REFE : LR -k :; R P R .- FRIH A ol
d PR . [ . i -
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each o.f the subsystems a.nd combining these, o predlct where and what,

changes will occur. " A m?re useful approach 1n the 1mmed1ate future
therefore appeara to be )

: PO R .- R R
e T T ~ VT s T TR

v.‘ ~

1. Identify the main factors .considered to influence“the iuse 6f uplands.

Fo . R | LA B T T R RN SN RS
R LB o0 U O e e Lot i o Ta f .

. 24 Uae a comblnatlon of technlques to. assess the 1nten31ty of .these

-

e

... 6. Monitor the features,iqlg sample of1areasm
P T S T PR LT L A

3.1

St

Biaa ¥ .

ral,

factors geographlcally - land capabllity, SOClal v1abi11ty,

farm 81ze, access.‘. _ - B R T & ST P PREN

,.." . A“,,- ' - - ., '.' 2 :. 4“".' ML \.‘__]_
3. Asses&<from sp901a113t Oplnlon and analy81s the probable trends
' in demand and ths main factors (constralnts) to that, demand

P T TS
ey oo Y AN

4. From 2 and 3 identify areas vhich are forecast to change, given

. ce.r‘t-aintrends‘ - . V R . L Terna . wan -,- .. I '-."\‘:';,‘:' t * \|'-"

B Y] - AT : B B A LS

d e

R S CO S I R W 1

' z: - . [ U

.
S N

5 Forecast the features Wthh are llable to change in the. identified

3

,areas of 1ncrcaaod farm size, enclosure of pasture otce, ;. -, s0ns

o o b e s - L TR I T TCTNY SR S TLUE I Toath
R U REL S SO S [EAR R AR i LT N ST

B R T

" o
- i .0 . . = - SO A B
IR PENE e RS

_3._, NATIONAL SURVEY OF UPLANDS = CHARACTERISATION OF MAIN AREAS i

TS R P SR S P wd N T S N ST COE RN (TS S5

The 31mplest way to define "upland" is, all Jand that lies-.above, soms
arbitrarily selected altitude. Alternatlve definitions C?QﬁP9JP§§9d

.on climatic factors, since higher ground is, for example, typicelly

]

subJect to hlgher rainfall or, 1n terms of land use,,31nce higher .

land in Br;taln is again typically unenclosed and used for an, extensive
livestock-gra21ﬁg fcrm of agrlcultur&.or for non—agrlcultural purposes,
While most "upland“ .areas in Britain”hava'in contrast to_the "lowlands",

[

featu;esrln common that include hlgher altitude, hlgher rainfall and
lowerlﬁgmééraécrea,,and less 1nten81ve land-use,,_there are signlficant
differences w1thin Britain, from west to east, and south to north, in
the a.ltltude at'which 8 gi;'en rainfall level is reached, or below.which
1mproved grassland with reletively 1ntensive agrlcultur6>dom1nates land

uas. R TR I P '”Jj*'liﬁhﬁ TS S (L RRL B DA ER PULE AT

3.2 Because of these variations, and other interactions due, to -the history,

Lt e T

. of land use, 1n 1nd1v1dual areas, more -sophisticated definitions of .

Uplgy@:bpcpma,cqmplexbquhapdle,ﬁnd_explc;q,rgpdlgn_this study, were
therefore rejected in favour of simplicity. The altitude that has



UPLAND - ENGLAND and VWALES
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1-1

Major regions:

a-j

Minor areas:
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(as given in Table 1)
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Table 1. UPLAND AREAS AS DELINEATED - RANKED IN ORDER OF AREA 800 ft., 0.D.
(the oode mimber or letter refers to the position of the region in Fig. 3).

2
Area in km
Upland Area 800" 1, 14,00 2,000t 3,000

Major Regions
2 North Pennines 2,876 916 140 0
3 Central Pennines 2,458 820 68 0
15 Cambrian Mountains 2,182 50L. I 0
11 Snowdonia 1,524 520 112 8
17 Brecon Mountains 1,412 412 : 6L 0
5 Peak District 1,381 164 8 0
6 Lake District 1,308 492 148 L
L South Pennines 1,060 104 0 Y
16 Radnor-Clun Forests 90L 120 0 0
18 South Wales Coalfield 716 108 0 0
9 Dartmoor 660 192 0 0
8 Exmoor-Brendon Hills 64,0 48 0 0
14 Berwyn Mountains 608 236 24 0
1 Cheviot 472 124, 16 0
12 Hiraethog 152 32 0 0
7 North York Moors K16 L 0 0
10 Shropshire Hills 308 16 0 0
13 Clwydian Hills 276 2l 0 0

Minor Regions
i Bodmin Moor 164 0 0 )
b Cotswold Scarp 136 0 0 3
¢ Mendip Hills 8, J 0 0
J Prescelly 80 0 0 0
e Blackdown Hills 3 0 0 0
d Quantock Hills 36 0 0 0
g Wiltshire Downs 28 0 0 0
a Forest of Dean, Malvern and Clent Hills 2l 0 0 0
f North Dorset Scarp 12 ¢ 0 0
h 3St, Austell Moor ‘ L 0 0 0
Englend (approx)* 12,134 2,880 380 4
Wales (approx)* 8,154 1,956 20 8
Totals (l-cmz) 20,288 4,836 581, 12
Total (acres) 5,018,546 1,194,492 144,248  2,96M
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Table 2. THE OCCURRENCE OF LAND ABOVB 800' IN T]}-EE COUN’I‘IES or ENGIAND AND M;LES
eore O o1 :‘...- o _‘_. : . et 3 I’C" R L o2l mn o ncroigen xesl
aau‘;,ubumﬁ~'~w.ﬁ GO L AR A IO

County - County a;ea* Land'above 8001 mean  Upland ‘as
ERE 1 RE NI oeoi -'—(km?')"' SRR (km LY "‘,a . -.-'101‘ Total: Area

"~ . . .. . e tem e T N .- TR - - “
PR PO A '."m:... G T MO RaLCar s 34D on JEey ran oo o 0] O
Powys . SR . ’ 5077 69.5
[ P R L FE R, e
LR R A A T S e ~

Gwynedd, ;- ~~ sev feel S h
Mid G-la,morgan .;";_1'_1?’\.‘,.[::..

';)" -
Durham
Cumbria <
Derbyshire .

-‘. .:-_ C)-: V ';s'fé'
Clwyd

s hai it tLdd
Nort‘mmberland -
North Yorkshi'z*e')f:'.i'."rr,:;: st :::::-' :;-:8509.c!:1 gt Ak 2076.3'-1':' PerLosks 12540m

sEA o ayimren el o P ogorhees o8 I i :‘"9' o Sasie
La.nca.shire 4 301;3 - S gz TrETRN20097
I ..'.'-."\. .":.‘.-). uf‘"‘[ P ] , Yoz T f‘."-.'..:'."UJ [N Prooall p; - Y

Dyfed 5765 © 1196

West Yorkshire 2039 420

LT e wv N - s LR f P i': pyerIiee Lt Wit
R O Yo ...) PETRALTA P UL I L DR AR
West Glamorgan _ 816 " . 17.6
VLT e iy L) 'f‘ g 1 con oL AFLiEsResn Do ‘: At SRS Wbt
Greater Ma.nchester 1202,
[ELLE A i PRI A
Somerset T URYN. LAl A15:50
TR SRR N okt Lenr 503
Devon - 7213,.3
.-:-i':x‘_d TN i TR Bar. 4 ;)

S R HICRE:

e 96l e

Gwent oo s s 2L
L et et e S L migdasT
Sta.ffordshire' I 8.8
S REGLTE 2nuomey e Tospesing

South Yorkshire

Cheshire

St Tm e ¥
:_...;;';.;3;.'...-. ---11+0 S ._...;........,’“:.5,3

Lot

Glouce stershlmm_---—-w :

Cornwallziwa st [reril o« F 3 2mozidbhTes ?5-:1 .-.~:_.‘172 TIPS Y

ez nF  GEFOLETIN 0 S L0 G egEiin O i':*.%' ~.":.;3-:£.‘: P T A R
Clavelandhty ¢TI TS L2 ggdiTn NFnIT og i ).8
w2aafa sivemosn? fice i fon Bnlloan, el eclofggrouest ey lead
Heref‘ord and Worcestershlre 3927, L _ 160 U 2
LS LM iy o Th S S SANTEN RO N Erigalonl a=is NN St R R

Wiltshire sineionn | Inzinctod

. - . - r

PO 2O A A Do U\ A SRS AT Cf INTORT I W RIS SRR R Y TGS LA AT RDUL DA S T A n IS
Dorset * - ! v DBBY A T i R 020.2

* From the Local Government Companion, No. L, 1975/76.



bean seleoted ao the ‘starking point Por iupland® in Boitain is 80O Pt
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PEARE R AL P T BRLLS | BTN 16 b : A

Q:D.- (c. 24 m), in ‘aocord with general experience, end with the limit

RN FOTE AL TS

e used~.’m previoua Couﬁtry&ide Gommission ~studiea._ On the basis of

10

uplanﬂs in England’ and Wa.].ea are’ given in Fig. % and Tables 1 and 2,

_x 10 km'grid- squarea‘ “the dn.stnbution of' major- e.nd ‘minor areas ef -

(..
o0

Additibna.l information on’.the climte, soi1- -type and 1ahd use of these

_areag is a.vad.lable and provide a factual basis for selection of ..
compara.tive sample areas from daffemnt ragions for deta.iled study.

ey RN
Aen T, CURVEYAND CLASSIFICATION - o R
T L T iRl
L1 To ob?ain a aclentiﬁ.c .basis for managemnt of upland areas, it is-
. w2ty D"_-;'.‘.-

neceésary to surwvey, descr:f.be and map their charecteristics a.nd to
intérpret those properties which are usefil in managemewt, which may < v
involve classification: ~ As these funoticns can be carried out-:at-'- A
various levels of detail a system is needad which permits a choice

of
- .et al

PN LT

_the degree. of dete.il required for a partlcular purpose (e g. Jurda.nt
N EEEN S

A, 1974). ~ AR T

"“‘ - ."‘-l-l-az. : ‘( )\ ! I.J'.'.'.rl_'.:’-."’."'\‘: -:-i'-‘wu.

‘ There .are" several kinds of lamt classif‘lcation, 848 (Vink, 1975,

R Y UL ON

"St?"a_rd 1968) : (a.) soil classificat:.on, (b) land capability
clagsification; (¢) ‘donomic land use ‘classification; (@) mapping'~ -+ "

of.

(f) land systems classification (c. S.1.R.0, ); (g) terrain evaluation;
(h) land evalustion for engineering; (1)‘ land assessment for regional

major agriculturaliregions; (e) land suitability clasaiﬁcatlon, 27

r

‘ pla.rm:l.ng {(3j) land e.ssessment for taxation. . A systematio approach £
systems of land classification has been‘déveloped in the U,S.A. .The.*'_::a.'."
following categori.es,\(Vink 1975) start.with the. purely 'natural

g e PRyt d O

ssiance' appraach to the land and proceed through vartous stages to

Cre rrin. "’f" Bhre Il

‘the $inal app]icatlon in land use development indliod deie
a0 e s £a5L I e CICE,
‘ I I.and clasaification in terms of merent chara.cteriatio e eanal s

..This ineludes a.l_l'?lcinds of classifications of the land resources;i-"
i,.hased on their characteristic attributes, e.g, climatic, topggraph-..

-

ical and Seomorphologica.l, geological and soil taxonome class=
[rinere Pﬂ. gyl

"'14cations. Also included are the legends of maps of the f‘oi_'i.ovd.ng
- 'kinds: climatic, topographical, gedmorphologlcal, geologiealjir:iiX
,:;8011 and vegetation, land 8ystems,zand many terrain evaluation 1ap3e;

e\ e mn s . .
’ T . S Sme gt e sespeee s “r -
AR Coenh A TR Soiwerrretrosd {tonl it o o ®
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©-. 114 Land“tlassification iritéims of inherénts qialities oriin“terms of

RANE

o

- . lacologital land conditions- @ v o -zt IesEatosrae s

URPE . - o LTI s - PERE . v
TR - "-“.'-' -’5-- . MR '.') ' .r PP B (Y B I ‘r, Setes U0 G S
fariart Lo

o In, general this is based ;on, the 'pu“ely scientific!, cla551f1cat10ns

g and maps,-and which 1nd103tes ,the dﬁrect technlcal “or- biological

v A=t

of land Juse, Examples 1nc1ude some: terraln evaluatlon maps

P

: “g 53 dralnablllty maps,.sallnlty maps, engineering classifications.

L.2

. which .satisfies the needs.of.the.classifier...

.r... ] ' [ ~ ..'. .,'[‘.

. . . .z__ P . . . e e s
T A T N

III Land c1a531f1cat10n 1n terms of present USBB. - - b LR

Pt A
s e

- N . - -'-' .‘ . -, - SN
RSN - . N M A R AR R F DR

Any 61&551f1cat10n 01 any-populatlon ofchects is an-intellectual .

exer01sa whereby the data can be grouped in one of a.number of

~different ways, depending on the objectives of the cla551fler.

Broadly speaking, the -purpose -of most classifications is to . ..

.enable the c1a551fler elther to make 1nduct1ve penerallsatlons

about the data, or to . maKe. prcdlctlons. -- No 51nglo-cla551flcat10n-

of a group of obgects can serve all posélble purposes and they .. .n

may have to be c13531fled in a number of ways untll one 1is fourd

: \'.' R T I Aar

R PR TER . oy O Bl ow o eee T LR .- e v N

1"'3

It ig"fairly "6vident thzt differert uplend areas differ in their -

L . e . AR R [ T, - [ N
l - .

A range of mu1t1var1ato.technlques is available to -enable -the; . ..

.cla551f1er to examlne erlous aspects of a multivariate. dafa e s

aet.‘: Mult1var1ate nethods may. be used to explore relatlonshlps
among. data,\ana to.generate, hypotneses, but they do lay traps.zz 3.
for, the, unwary. (Anderberg 1973, Jeffers 1970). .. ;

caa g B
AV

L

* gene’ra;l -appearance,’ - 'Foy example,the'. general irelief «characteFistics

~-of the Lake District .and :Snowdonid” appear to be brogdly sikildr;i?’
~and they differ-from, isay, the Perinines" ‘and “the North York:Moors., =Y

The. problem i's to' express such differences ‘quantitatively,. -~ 2.* '

Techniques for ‘morphometric analysis.of.landforms,” with +_ . - " ¥
special reference.to maps, are’discussed.in Slaymaker, 19664~ 517
Of .particular.-interest'is a paper by'Carsoﬁ-whibhﬂexamined 4L LT
thewuse of- statistical: techniques .and’ the’ problems: encolinterad by
geomorphologists in trying to rclate geomorphological features to,.-
a range of variables. However, none of the papers classified
landforms. Various methods for examining landforms are discussed
by King (1966).
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Linton (1968) attempted a direct classification of Scottish landform

o landscepes' based.on_ebsolute and relatlve relief, 1.e.,the altitudinal

Cr [ e .-;u--< e M,

difference between the highest and lowest p01nts An. a: mapping unit.
Six main categordes were dlStlﬂgUlShed (1) Lowland generally’ below,
bat’ eometlmes e.bove 500 fedt. Me.y be ‘mooth and- gBntly” rolling

- ~or' strongly accented (2) Hill countrv, Summi ¢ altitudes: mey ‘range
“from a§- llttle as’600-800 feet up" to* 1600—18000 feet‘ but the relative

reldef is’ less than 1000 feet {3)- ‘B61d: hi1187 w1l groups with steep
slopes and stronger relatlve 'rélisf - usually in’excess 511200 feet~
yet lacking the ettrlbutes of mountains; (4) Mountains, relative

relief exceeding 2000’ feet;.isolated; %(5)-Platesu.uplandsi: high dreap
of low relative relief - generally 300 feet or less; (6) Low uplends,

areds below 1000 feet w1th low relative ‘relief but vhich are: morphol-

. B .- . . - Ce . " PR
. chhe L T del C et e e
: B IS

Ogically upland.

\' Wl Ty s

These oategoraes can be glven subgectlve we1ghting ir terms . of soenio
interest" mhls epproach was used in & study of countryside recreatlon
in Lenarkshlre (COppock 1970b) and in"a landscape ‘analysis of” )

:"

Caernervonshlre (CCPD andated) . BT i ' 25:9'”~

. - . e
i ot Y . . . e, [ R ST TN ‘.r’__"r.
- to RS

Air photography has been found to be”useful: in ‘examining relétionships
betwoen_soils and landform units, but there is more scope for work in

this fieid“‘:Tﬁef%elﬁeﬁdf:eir'photogrepny*lies'fn‘ﬁﬁe recurrence, -
usually 1n characteristlc patterns, of the photographic images. '??e@terns
of landform, dralnage vegetation, and soil surfacercharacterlstioeﬂ.,

are almoSt universal; ' Most eif-ﬁﬁoto”intefb}etefs;’wﬁether“eoiliy
scientists, geologists, or ecologists, make'iise 'of patterns and-resolve
them'into -the recurrent’ components. . ‘Then, in order-to find out what -

-the s0il, rock, or .vegetation isilike,..they. inspect a.few. examples of

each_clgsq“of,componont on the ground.-: In-this -way; time. can, be- saved,
because :not, e1l, the land need be visited. - As the area to be surveyed
is increesed (within oertain.limits), any given pattern is. ‘more. likely
to be rercated and hence.a greater area can- be. mapped from air
photogrdphy with: limited field- work ‘than is possible.using: the- same
resources in-normal-field--survey (Webster, 1969). .!Rudeforth and .
Webster - (1973) -and: Rudeforth(1975)  gave.examples of. air. photo ‘units

reoogriged inWales, - oovorr 0 e e L LT
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Le5 In Engllsh—Speaklng countrles, the, land C&p&blllty cla331f10at10n
AR ~etL
of the US Department of Agrmculture has perhaps been tbe most w1dely
Th

used and adapted. The land use capablllty cla551ficationfof the
So11 Survoy of England and Wales is baszcally an adaptatlon and

-1
rev1s1on of thg U s D x. c1gss;f1catlon, modlfled to flt condltions

-
-'\_1-- . DT Etl

1n Brltaln.

,*'."' PRI v ~nv-n f.' . - ‘ '
S vyt B Vi a 2 st

Thé 8011 Survey of England and Walos (herehftdr referred to as the 8011

L]

A

? qurrey) cla331f1cat10n (B1bby and Mackney, 1969) makes certain

Te-
assumptlonS'

..u.-_.l._i.<, AR A L re - B I L

1. The 013331f10at10n is prlmarlly for agricultural purpgses...:

.2, :Land is assessed on.its:cepability under a-moderately. high :level
-~ -of .management.and ‘not . necessarily on its present-use.: - iaii -
.7_:,.,..-._.._,_:.,‘ PR e T ar cee e e, .- Ter ‘.,_.”.,._..‘:' A

TR _— W .- - P R ) .

'.;”3ém Land'which;suffers-from_limitaéiOns1whigh;can;be'remoquﬂqr reduced,
L at;acceptablehcost,iS'graded¢on-thohseqqritygof_renainingtlimitqtions.
T S SN AAT L RNV DI b S A E . S PR SO TIPS SR
L% Thercapability classification-may.be_changed by.major:reclamation
IPT .--prqjectsfwhich‘pormanentlj.alter_the previous limitationg- to use.
* . Minor changes, e.gs mole drainage liable -to regress:in timo, 'wilil

P

not change the classification. + .- .. R S S

5. Within-cdpability.classes; soils may differ in management-and -
;.. .fértilizer requirements .and:detziled cropping, . are.only:groupeds
-PET";?ibecause'theyshave;similar:degré93¢cf.1imitations_affecting;adapt~
-8bility.~ - Thé:classification, however, is'not necessarily a.. ™
rs 2 Ll gtouping 6f soils eccording fto .the most profitable .use to be -made
e cofethe landsr o L L e T o DRamemn T
ERAC AR R SR PV T P A S SO SR I PR s USRS
6;;-Witnin specific subclasses sre soils. which-suffer from the’samo:
degree and kind of limitation, but which may differ in management
requirements; for example, in subclass 3w the wetness may result
from slow infiltration or from the effects of rising ground water -
each of these conditions will require separate treatment,
‘- _— . . L. .-

AR "... (TR .-..,.. '.:~ _., i Lt . ce e -t . ‘> r f e . -

- £Ld S E L B B P S NS T e SR S D

7. Tho..system:ismsed: not on.chemical tut on physical. limtations,,
“.=for:in general these are more.pgrmangnt,andudifficultutg;rgptify;
.. severely limiting chemical propert:és, however; can be recognised

Loioag avsoil ‘limidationy e s oo Ll ST T bl



“(iv) liability to erdsion;: (v) climates -+Class:1 .land-les very minor

in 1976, o Tenemis LT R T TR P SR
';"';"..': e ean SN e e - . e .:)‘_
RN T o 0T Ly L L FORBSTRY (- RS UL IO
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8. Dlstance to markets types of roads and farm structure do not

-

.': “r .
’ Land - ST . N _ou c e

influence the gradlng, although these factors w1ll affect

dGCiBIOHS about 1and use*z,‘.

~
r .
? YR ll ' -“!-‘,\\ .:_"' L

e T D Y . gt .- f
T '-"’i‘“:'f-‘ il LA PR AL - D

9. The 1nterpretat10ns try to express current knowledge, “énd a3 new

expenence ‘1§ acqulred new 1nterpretat:|.ons will be’ necessary

epe s b DT . - b
N A oo - RN LA

10. The system 1s not a soil sultablllty classification for SpBlelC

‘Crops or use e g. for potatoes or fcrestr§ Interpretatlons of
J'soil maps for such purposes nay requlrerdifferent grouplngs of s
the mapplng units’ to express the concept of 'land capabillty :

used:in the system,” - R S e P S
Lénd -is- allocated to ‘one of seven main ‘classes:according t6 the.degree
to which itsiuse is limited by (i) wetness; - (ii) soil. properties =

shallowness, stoniness, structure, texture, fertility; (iii) gradient;

or-rio- physical Timitations to use,<while Class 7 land hds-extremely ’
severe limitations that cannot be rectified. A similar classification, -
‘But -with-only .five mainfclasses,. was.produced with maps,.by M.AiF,F,
‘However, for the purpose-of locking ‘at upland areasvin-detail,:even the
'Soil -Survey-classification is.of vlimited -value,.as most Upland areas

will fall. into the three poorest classesy .>.c 7f v .17 CT i T

The 'Ministry"s existing maps of Agricultural 'Land.classification of,
England and - Wales, -while useful for géneral:planning,. have inadequate
deteil: for:studies on.& more'local-scale; "and.the existing classificaticn
gives ndiindication of-the improvement:ipotential.of:unimproved iland
(Grade 5).-=:Therefore MAFF.are devéloping a.more ‘detailed classification
for the arfas currently in Grades 4 and 5. . .Pilot surveys have-been
undertaken (e.g. the parish of Bainbridge for the North Riding Pennine
Study)y,and 2 -techniéal feport on the new.classification may‘appear:

In Britaln, Statham (1972) in his study of the.North York Moors devised
a classification which was baséd on eécologicalfand. known'economic .’
"constraints  of a widely-<octurring and.restrictive nature. sSevéral
‘assumptions were made:.. (1) Relative.priorities of food andtimber

production in the foreseeable future rule out extensive afforestatlon
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of grades 1- 3 agrlcultural 1end (2) exlstlng 1nvestment in't

agrlculture (bulldlngs stock fences, walls) lowors potent1a1 for

'- \-.4

fOrestry deve10pment even ‘Where the blOlOglC&l potent1a1 is hlgh

(3) a corollary of (2) is that land at present managed for forestry
generally has a hlgher potent1a1 for forestry than non-forested land,
except in aress of very fertlle so:ls, where clearance to agrlculture

{imer
would be more profltable- (L) the exlstence of- common 1end igsea - d

short-term but not a long-term constralnt (5) as w1th agrlculture,
:;.r"! b

soclo-economic factors such as land prlces locatlon, access, dlstance
to nmrkets, ownershlp factors, are not taken 1nt0 account (6) Amen
ity, recreational, and conservation factors are.not considered; (?)

L, o

the present balance of subsidies etc. between forestry'and agr1cu1ture

is assumed not necessar11y the actual rates. The grading system

Joeu D A IS S T
evolved by Statham was as followsf )

. R Y e L L U R T G
Grads 1: land w1th var1ab1e but generally poor soils w1th,1ow ec?nomlc
constralnts to forestry development (these areas include nost

--_-.. o

of the existlng forests)

e e . : .'.

.-

ca T ] L%
Grade 2: land m.th poor “to very poor soils w:.th low to moderate econorm. ¢

Ceon, . - oo el oes
RIS I B A U IR P NS

constralnts to forestry deveIOpment

RN ' '
Subclass 2a Common 1and (c01ncldes w1th unenclosed unorlands)

K .’ . . AT .
) oS PR AN S PSS ’ L

LS LSS TR

Grade 3: land w1th poor 30115 and moderate to’ severe economac"constralnts

Voo

r -
-

. to forestry developmsnt :‘(lhese areas are the poorer -

IR I i W s
. Lt Ve LRI

agricultura_l land) ' T

Grade 4: land with moderate or good soils but severe economic constralnts

T to forestry'development except for ‘sporting ‘arenity.’

T - o L S T AP S A N
Tt A ¢ -
Grade 5: land w1th severe eCOlOglcal constralnts to the successful
R i Tt 4 Ul . . . ,

growth of trees.

Lol v cP e e e e - . . . . -
. P L A ST LA LT, B VAN : O S L P-4

. . . v .
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The mdxlng of ecolog1ca1 and economic crdterla 1n thls oless1f1cat10n

kY

is, quest:onable. Econouuc con31derat10ns can change veny{rapldly in

" 1 e le’

present-day Britaan, ‘and 1t seems better to produce an ecological
classificaticr. upon which real or hypothetlcal economic considerations

can be superimposod.
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L.7 The Forestry Comm1531on has generelly teken the V1ew that it would

g

pursue reglonal cla331float10n Wthh 1mproved the efficlency of

et DAY I ! Ll

olenan, in M.A F.F.

1a.p -

forest .MANAgeTs 1n the exercmse of thelr functions (T

\
fh I I

1 . . ) :
97“)'~, R B L R R SR A (PR YTSI"T“QT 2 f1)
‘] S, e .,.._.h-l--_'a_.,fr_ e T, s [eghe .:u. g ie L Ty
Exemples of regional cle551ficet10ns are g1ven by Toleman and Pyatt
'__r,. PRl 1S f" L o

(197L) and, by Pystt et el (1969) Bushy (1974) gives fOrest s:te
yield guides to upland Br1ta1n on a reglonal basls. It is worth

._.|,!' .‘\ 1:'
. noting that some 51te factors Whlch ere 1imdt1ng for agriculture are
- i AR AR '».'.' )

_not llzdtlng to foreatry, e g. (lolennn, in M hoFoF. 1974)

i

. 1) slopes up, to 35 .are accepteble. e

-~ o S P - Kl RPPIeh PRSP

Y T I T N S A P N S Y Pl e

ST - . . . -
X R [ T

2) stoniness or boulder oontent or bouldery.surfaces have llttle effeot

on forest utilisation unless very hlgh frequency is encountered.

~r N B IFRC a. ‘r A, - T .-_.,.' - .’.,‘._.1‘ i T : .: ,-’. ‘f':"" B

Z PRl 4 .
3) orgenlc and organo-snneral s01ls do not represent as severe
v e T] f"L \_. o tris

11mstat1ons for forestry as for 1nten51ve agr1cu1tura1 use.
a—:.‘f.‘)r'.ff. LA

4

In oontrest, some llmdtatlons such as wetness assoclated w1th clay
i o A

textures and low or zero potent1al water doficlt oen be a -serious

LrlLerrls T ow

foL llmitatlon 1n forestry or on stablllty grounds, end oan affect production

1 ’ 5 ._1“. -

much moTs serlously than in egrloulture. : Aiso, shallow scil over

R

1imestone As a serious 11mitat1on for ?any conifer tree sp901es but

DU 0 O - R

cen be utllised qulte productlvely by intelllgent agrloulturel prectlce.
Cllmatlo and topographic factors probably pley a greater part in

classification for forestry.

LY 1 S c_.-”“ ‘,'. R ‘) I St -, i o, - .(r._. O ,r

o

For the purposes. of our upland woﬂk we are interested-in a classlflcation
of land for forestry capablllty besed simply on ‘whe ther or not trees

w111 grow. at.a glven unnimum yleld class. The economics of forestry

TL N B, - - "‘.l" v, L S

in that area could then be con51dered separately, eSpeolally in the

it

light of changing economic circumstances and Government prlorztles.
' A preliminary foresu oap“bili oihs:1f10~t10n tor Lel.n,s in the

.
e .,_\._

] north Pennincs snd N\l s, h:s b°tﬂ produced in tl@ pvesent proJect

-

bv R. Toleman end D G. Pyett (Forestry Commission) (pers. conm.).'
Lenz iz o S R LoV o
RECREATION ) ' '
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- Cpe
L.8 The basis of the classification for recreation used in the Canade Land

Inventory (McCormeck, 1971) is the quantity of recreation land use which
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may be' generated ‘andS4Stained per unit 'ared of land per jear under
perfect market conditionsy A high!land’class!ufiit therefore’ has'a
high indek'of'atfraction'in terms of'popuiar'preferencésf5nd‘e'uee'
tolerance Wthh permits* 1nten31ve s without unduly degradlng ‘the

“ipesource. ThlS renklng does not-take into’ account present use’ or

-‘¢ S
Y.

accessibility, . -- ¢ R B SRR i T

. - [ et
C o . - C e I IR R Y
- ey T . : . B . Lt ¢ <

Intensive and dispersed.activities are réeagﬁiséa;* fntensivékgcfivities
are those in which relatively large numbers of people can be atcommodated
per unit area, while dispersed activities are those which normally
require 'a ‘relatively ‘large arsi per“person,® Récreation subcldsses
indicate thé -kinds br"fedt’iim‘s’fﬁhi'ch-p'rov':t&e ‘the 6;556&@3?5} £or

xﬂcreetlon, aid -are thus p051t1ve aspects o; 1and and do not 1ndlcate

use of limitations, This concept could Ye &pplled 1n Brdtain. :

v ':" .' *t L.k
Var1ous attempts have been mede in Brltaln to cla351fy 1and for

' recreatlonel purposes (c 3 COppock 1970b) ‘ These attempts usuelly

-

1nvolve some 'sort of subJect1ve gradlng system, often based on "Landscape
“iQuality" (e.g. see Jeoobs 1974 Lane et al 19?5) COppock (19?Ob) '

,-:r- .
using Linton's cla531f1cat10n of landforms to Wthh Were' a331gned

arbltrery scores for "scenic attractlveness". The questloncf the .

cla531f10at10n of land for recreetlonal uses is so ccmplex that 1t T

N l.r'_;-_ o ,..'f s -, PGP P

merlts 8 separate study.

funte e e Tty e Y o o S W AT ¥ M SN S AR

5.1 An anelysis of the growth ‘of soc1ety indicates that non—renenable:ﬁu
resourcos of petroleum and coal are hot capaple of sustalnlng the
energy demands characteristic of a growth economy, eepeC1a11y when p
"thé concept ‘of net anergy is used At present the coneumptlon of
“gross energy 15 1ncree51ng, but” 1ncreas1ng percentages of energy
are being fed ‘back 1nto the energy w1nn1ng procees and therefore the
percentage of net’ energy productlon is decrea31ng e.g. North Sea 01;
quuefled Netural Gae, ‘coal liquefactlon, shele 011 tar sand 611 and

’probably f1851on power. Many of the proposed elternatlve energy '.
sources “fay requlre more ener_,y f‘eedback tha.n ex1st1ng soumes. ) Tnere
are a number of detailed energy balance studies hy anelysts malnly

outside the industries or technolog1es belng 1nvestlgated Those

e
M b

'analyses, for example, show thet Goal 1s less energy 1ntensive then
l’ﬁ'

refined 0il (but also of lowsr quellty) that Brltaln's f1351on reactors

.
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appear Superid, in,energy .terms in. converting.fossil fuel.into. .,
eleotricitv.but are.not necesserily.net producers of energy in-a .
fiSSlon—only economy end that North Sea 0il is; 10” more .energy -
intensive than deliverod Middle East.0il, (Chapman 1973, :Leach and
Slesser 1973,. Price 1974, Lern, .Odum ;and Bolch,. 1974, Chepman,,Leach
and Slesser 197&) The nuclear Optlon is severely limited by .
tochnical feasibility and cost and fusion .power is not an option in
~combinating the very eerioue energyssupply-probleme-of;theénext:25'

yea.rSI. SeT e XTSRS SIS S DU N IUS ISR SR et [
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The beckgrouniof zero or even. negative growth during .the- remainder
of the 20th Century, implies increasing need for home. production,of
minerals, food fibre, energy and water, some of which will ‘be. |

| required from the uplende. N e e Wi g e

R

5.2 The uplands have 2 considereble potent1a1 for providing 1gneous rock

limeetone and sendstone minerals, the productlon retes of these minerals
'.;-;ruu
hee been 1ncr9351ng substantlally 1n recent yeers._; Generally sites

' close to existing deve10pments and those offerlng good access to maJor

1ndustr1el centres w111 experience most preseure. T S
. N ,'._ L Iay fot S A ot

. ¢ e, T PR

K AT o . r, * T,

Slete production has graduelly declined over the years and 1n 19?2 was
leee then half the peek output of 123 000 tons._ The per51etence of
business—as-usual conditions will probably encourage this trend - elate"

is very expen31ve prebebly because of &. hlgh labour content . Should

ot ‘.L.J‘nl- bt B e h meeaaa - -5

thers come & time when high labour content no longer 1ncure the economic

penalties we heve come to. essoc1ete with 1t _then there may be a. = . .
smgnificent rev:vel of‘this 1ndustry. _ A e “lkﬁffﬁu
p o : o R A R -3 o MU RN

The uplands wo re eources of 1ron, COppOr, 1ced, ‘z1nc, eilver o.nd gold

W

in thetpest Uplend 1ron ore depoeits are prcbably unllkely to receive

serioue ettention 1n the future becauee of the substentiel gources.,

P U

elsewhere in the country which provide % (9 million tons), of national

N J"-- f\ \f" v

consumption, however one can never. be, ebsolutely certein.. Developments
- N ‘ - 'l
which ere seen to be in the 'national 1nterest' could .see ect1v1ty in

erees which we have recently come to eccept as part of the national.

rec. ae b i

heritage. < . o e
e I s T DI

I . ' - N
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5.3 The known world supplies of the following metel ores w111 be consumed

-\-..,-

1n the time 1ndicated at current extrection rates (Meedows et el 1972
NA.S-NRC 1969 s’ Buree.u of Mines 1970). “

e
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‘Copper = 32 years: ." : - Lead = 22 years ., .2inc.-I19 years. ! =
Gold:: - 7,yeersjau-:Sdlver -.12 years. - Tin = 13 years .. ..
T I S b*MercurY'- Q' years i, v1 0 o~ oL T ?Q

Thesé‘nEtels which are sssential catalysts for ‘tHe ex1st1ng 1ndustr1a1

System and 211 of its concelvable developnents for ‘sore generatlons to
cone, %ill no’ longer be avallable For growth prlmang uses or the B
replacement of dissipated metals in a time- perlod which' i's 1655 than
that from the beginning of the Second World War, Thoxe is soms scope
£o¥ substitution, ° Alumlnlum (11fet1me at current rates, 100 years)
“can’ probably replace oopper in“an 1ncrea81ng " numbér of applicatlonL
"In’ the long tern’ however 1t may be- antlclpated that alumlnlun ore,‘
being a ‘thin- surface cover1ng of the crust mlght be used up before

c0pper reserves in depth have gone" (Thomas s, Lowermng, NAS-NRC 1969)

Bl .oz IME -

S« The tran51tion to "the' new 3001a1/1ndustr1al order coud” undoubtedly

o worklngs.'“"‘ i

R YT I -
*4read and’ one wonders how the exp101tat10n of these dep031ts, uslng

see pressure to’ exploit vhat’ remaansof‘Brltaln's non-ferrous ore’ reserves.

vy

The pos51b111ty of contrlbutlng more’ than a vsry small quantlty to ;
existlng annual consumptlon of Sho 600 tons of Copper is doubtful.

—l-..' “

The total output of the Mona Parys Mlne in Anglesey, from start to -

f1nlsh was 150 000 tons. This is’ not necessarlly ‘a good 1nd1cator

r

of k1nd of y1e1ds oomlng from mas51ve Open~p1t uunlng prOposals suoh
as the surveyed in Snowdonia (Lov1ns, 19?3) I There still remain
dep051ts of ¢ opper, lead and assoc1ated metals 1n m&ny of the upland

modern methods "and maohlnery, would” compare w1th llmestOne énd” slate’

PR I B X S VS S S VLR S B M L SR
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5.5 Furthér eXpansion in’the Alnber 6f reservoirs is unlikelj in the 1léng-ternm,

- Yo, - I S H . T St o L, . _ ~
‘however'the combinéd forces -of instititionalinertia and’ prdject momentum

c0uld ‘result ini“the*complétidn of soms Current plants which inténd ¥
doubling'roluﬁé“of?impoﬁﬁdedwwaterjﬁy-2000.‘: Tt is unlikely that

A

conceivablé “16vels of ecénomic -activity 'will démend more 'water than is

currently avallable.'

R R P N [ T UG o PRI A G U R
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5.6 Water is also a'poteéntial-source 5 Cnergy. It 1s gensrally assumed

that & very high proportion of potential water powor ‘has 'bech develoPed

however, this is based on an economlc crateraon where plant Opportunltles
)"'.' .‘t"

-2 - .
under 250 KW served bv dralnage zones under 500 Km 1n area, are

disregarded. - ) By tapplng tho potentlal of smalier streams w1th simple

I e Nl . P L _-_, . .._, R N . PN .- l.‘

.



and low-cost equipment, it has been estimated that-totalihydro-electric
output could be raised to more thanfho'x'JO?Ekwh/year compared.with{‘
16 x 109 kwh/year at present. There-iszargrowing interest in the
_.luse. of small hydro-electrlc plants, partly preclpltated byiescalatlng

. electrzclty bllls._1 When the reg1onal water boards ta1lor down their
charges, to, levels that the market .can bear, it is likely ve, shell see

¢ e

thelr ﬁdtrly;repid‘grollferetloh. - . c e Beeeg Ve

N - v
L T T I P
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L0 LY R e PR A L L O Y At PRI S vl AN 0

-

5.7 Farmdng is inherently a conservative profession,. pertlcularly in, the
uplonds, Fhere the size of 1nd1v1dual holdlngs and. env1ronmshtal constraints
impose &, severe llmdtatlon on, output and in, bad .years, can penallse
heev1ly'those who over-stretch thelr resources. Pressure,on world,‘
food eupplles 1n the immedlate future wlll encourage, through the
combined 1nducement of more expensive food and government 1ncent1veg:

the productlon for more. food from all ag"1cu1turel areas.. Soil -

YIS

. condltlons Jin many upland areas, do not pormit ploughlng, although

there are a number of elevated areas where arable farmdng is p0331b1e

..IJ-

whlch are su1ted to grow1ng root €rops for w1nter fDdder.. There are

"o ,.\ . Sl d

bound to be at 1east short term trends for grassland 1mprovement

N N ( P
Although these improvements tend to be somewhat energy 1nten51ve, 1t is

unlikely that energy w1ll be 80 expenslve 1n the next 10 years 50, as
to exclude thlS possmb111ty._‘. .o, .

. a
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5.8 There will be attempts to 1norease the yleld from grasslands by manipul-

at1ng stocking den81ties, 1ntroduolng hardler breeds of cattle or ...

revertlng to' former practices of leaving wethers on the hllls tq(ﬂatten.
Only time will tell how successful and sustainsble any developments
e 11 be, Sf"gll-the,cdrouustahgee,under.wh;ch_a,man.liyeﬁban@ acts, .. 1 .
.and all the ,1aws of ;nature. can;never be known_to him....He cannot hope
to know them all umrely in terms ,of 301ent1fic ,and .text-book. categori-
sations, and still less in terms of .their manfold Jinteractions, - -
Symathy, :sense,. and fesling mist necessarily be. brought,into play . ,
to assist to fill the geps. Thus the man who feelsdhisuwayEluto, ,
understanding as well as learns his‘ﬁay is the only man competent to
deal with tho . problems.of llfe and therefore -the problems of . -

. agriculture (Wade 1975).,

L
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v Tty PO .

e s i P T T U B S R S IR fat S TP AP

5.9 There have been & number of exper1ments reoently, vhich are a 11ttle.
e
out-of—step w1th normal practlce, and #hich seem to offer real -

opportunlties of increasing upland yleld. ThlS is the practice of
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1ntegrat1ng forestry a.nd agrq.culimre e.nd should appeal to ecologlsts_

< 4

as it runs counter to the trends of‘ 1ncre_a51ng monoculture ,T,h‘el “wa

edvocates suggest it is pr0per to plant betseenJQE% 3nd 59% of. felllland
with between 3 and %0 acre blocks of trees, It can entail con31derable
caplts.l .expendltuxwe fencmg, roads to sernce the wooded .areas,. The i
rosds heve anqadded bonus in that they 1mproee ease -of, .aecess, for. .
agrlcultural msnagement Coupled w1th grassland reclamatlon it hes
been possible to keep moTe sheep on, 500 acres than were formerly kept

on 1000 acres (Perry 197&) ; It is a_ eery long term enterprlse', flrs
can be felled.r 50—60 years and the nardwoods requlre evon 1onge1 1f
the.crOpvls sold"for.lts constructlonal,propertles. . It.is.possible,,
that d:.i‘f‘erent cropplng frequencms no_uld be appropma.te -for crops -
Wthh are 1ntended -as sourges of fuel and fibre.,_ For . these uses. one
would be seeklng managenent practlce specles'select;op,end spec%es,mlx
whlcn‘manlgumzthe:egeregeAennuel:acounolation\cf.dry matter. . .The ..
evaluetion of;optdgun‘stpetegies,ooql%“gehe\long—ternzendeeqougt g e
perhaps as much as 50 years., Recent work in this area however suggests

that much shorter timescales may hepprestissh%e.(Ee%1,1925)-u ST

oL, Seior "
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It is rather dlfflcult antlclpatlng the tlne when t1mber might be -

N

essent1a1 as an energy oource. ThlS very mich depends .on how the,
ol PRV SO ..
economucs of coal extrectlon work out as 1t becomes 1ncreaS1nglx
!"lc\f ST frel "'_'.__: Va5 ' . Vural
necossary to mine more dlfficult seams and of course, on extractlon.

3 - sl : . "
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l
rates.

. 4ot
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Tlmben has 1ong been a feedstock for the synthetlc fibre 1ndustry.'_ The
necent escalstlon in the prlce of petroleum and pct;oleum products nas
;renewed dnterest in the use of wood as a feedstock for plastlcs:J_IThe

—

J,,lndicatlons are that the ex1st1ng waste from the harvest of Britlsh

woodlands and forests codld satlsfy the feedstock requlrements of 2.
RS RSN LA N aL dea,. i L L .
plastlo_lndustry compareble 1n 31ze to that nOw BXIStlng (Goldsteln >

ELTT et

1975) ‘ Chemdcals from wood are still derlved in large quantity.

..... 5 S | RN P \:'... B AR ] LT NI

Br1taln currently 1mports v1rtua11y all, the softwood ;and herdwood I

consumed. ~ The amounts are approxlmately 1 7 mnllion tons of seasoned
softwoods and 140,000 tons of seasoned hardsood 1t should be p0351ble,
ultimately, to supply all of this demand"fromAlndgginoushfonests,Awhlch,
assuming suitable land can be found, would occu;;‘about 700,000 acres

assuming an average annual yield of 2.5¢tons/acre/xee;fi‘ITheuexdsting
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forest area is some ‘5 mlllion acres' and ohe could ant101pate an ,;;

efforested area of up to 20 mulllOn "or more atres if trees also bacam
A i e LT T L N T L Rty L

'managed as an energy crop, : R
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5.1 The residents of the uplands may soon in large numbers, re-exergise

’

their turbery rlghts. Peat is’ used e1deiy ih Shetland for daméhéle‘

.

heatlng and "some’ farmers in' thé Pénhines have’ reoently returned 4o o
this practlce. " The' lebour entaalad in prov1d1ng ‘Por one household

for a year does" not seem’ onerous, prov1ding the turbary rlghts ere '

Creh

close“to-a road and one has access to modern’ transport. " ‘Paat was’

used 1ndustr1a1ly in the early deys 8f the industridl revolutitn’ 1n

Britain but-it id doubtful ‘i thers now exist eny aocumulatlons
compatible’ ‘with’ modern 1ndustr1al requ1rements. In other oountries,
“Eire, USSR, USA.peat*ls,or ‘soon will’ b& a source’ of- fuel for power c

statlons, ‘héwever the extractlon rate’ of" some“of these schemes puts
.!».—‘,-: A
peat in 'the “6lass ‘of "a iinor non ‘renewable energy source.

B T T S O SR U maT et

Fan n e Y et e el L R . T S T L T UL SO
512 It is relatively easy estimating the lifetime of non-rénewable:resources

at current or antlclpated extrectlon retes and it does not dcmand

ol e

-interise observatlonal powers to 1nfer that very dlfficult resource

. G n

‘1ntensive'pregects w111 assumlng they are successful take longer to

perfect ahd” deploy and plaoe a blgger burden on a nstion's eoonomy

than smmpler more parsﬂ ‘oMious proaects.‘ It ET) another matter‘; ..

altogether detailing,in chronological orden the major events and
turnlng points whlch w111 teke us from the here and now through the -
"1nev1tab1y turbulent yeers ahead. Peter Chapman 1n hls book 'Fuel'

Al s

Paredise"pOSes three 1nterest1ng scenerlos,' the buslness-as-usual

. ke e

the teohnlcal-flx and the low-growth Wthh m&ke entertalnlng reeding.
Al1° three scenarlos support the generel oonclu31ons emerglng from thls
-,peper, Slmply beoeuse both bus:ness-as-uSual and technlcal-flx scenarlos
_are résourde 1nten31ve and resourees are very flnlta (Chapman 19?5)
P G ORI ST SE R . Lo . s "

But 8upp081ng a reasonably rel1ab1e and detallod economnc scenario

could ba- forthcomlng, translatlng thls 1nto the detalred 1mp11cat10ns
for agriculture is extremely dlfflCulto T e e

R Nt i . R St e LTI 2 [

We ‘do-not know the following:- )
SR A O BRI VA . L T S L S LN

1V The"potential of ‘the 1and for different kinds and dégreés of =
agricultural production,
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2. The resilience of practices which.eeh%eveJmaximum output.

3 Tue dlrectlon and rate in which dletary hablts ,¥ill change under _
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A oy The' 1nfluence of an evolv1ng EEC egr1culturel pollcy. e iieeny
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5, ;he manner 1n whlch the growmng World food pppblep will move and

g ek
whether our tradltlonal _overseas. suppl;ers.can continue .to support
BT T ; s
USe ‘ Dot ‘. L M < f‘_':a‘j -
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6. The effect of ellmnnat1ng waste in food distribution, marketing. and

N

T D :

preparatlon (some observers estlmate that 30 to 3% of:all-food

13 wasted, 1mp1y1ng that the exlstlng national agricultural.-output
” could supply 80” of the nat10na1 dlet,,as opposed: to; 53% NOW)er 5%

R S R S A o
7. The effect on the return to allotmont_pwnerenép.ﬁill have, on- demand
in the shops.
P .l e ~a
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8. is the yield ‘from allotnents on average,better .or worse.than that

T

“in commer01a1 hortlculture,and is, 1t more or.less; energy/labour "

[ P

intensive?

.
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9. Will recent trends where agriqultureliunite:hefe'tended-fd-éfbw’f
considerably in acreage but reversed in response to an awareness

_’ﬁbat‘smellep f&;pe,have & blgger outpat per ‘unit “area’ (Waller 1972)

' ;.‘,< P ": 5 r“, .-

10, W111 Brltaln's pOpuletlon contlnuc the decllne of recent yeers, r

o 1111 the rete of decline change end what w1l be the level et R
wwhich the popu__’latj_on Stablhges‘? - O I T
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i R T T R LR T D | BV CER L LR o o
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The above 1list is.but .a.selection of a-1ong list/'6f. unknowns. “‘The '™
future will always be -unknown -and unknovsable. '::i1i the.51gns 1ndicate

thet we are about to experience, the -most- rapid .transition.any. eulture

Foae oo,

‘ has been 6b11ged to endure.
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6. CH.NSES I UPLAND LLLD USE TP I T T

LRI T

L
the management practlceb 1nvolved 1n each use have been rev1eng@ AN an

LT RS e T a ol

attempt to deternnne the chanée in vegetatlon and 1andscepe that would

occur given a change in a practice.,
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6.2 Inithe" uplands the main agriculturalanractlces whxch shape the‘
landscape are grazing by sheep and cattle. | The 1nf1uence of these

animals and the assoclated practlces vary w1th the type cf vegetatlon.

Vegetation is taken to mean an assemblage of plants present at a

particular place and tlme and is the result of 1nteract10n between a

.(

series of biotic" and’ ablctic factors (Flg, u) Tt 13 1mpcrtant to
-~ recognise ‘that the vegetatlon is°{n a Qynamic state and 15 llable to
change as a consequence of ecolcgicaL as. well as man-lnduced changes.
Vegetatlcn changes nay be in ‘) performance in 1ndiv1dua1 SpeC1es
i w1thout change ‘in flOrlSth ccmp031t10n but with alteratlon of appeatance,
e. g..thrcugh'fertlllsers or grazxng 2) élight'or marked changes
+in"the. specibs” Composition 3) seral of developmental change gelated:
for example,to burning " or to 3011 develcpment " Theso changes may or
may not be reversible ghd’ 1t can be argued thnt 1t 1s 1mposs;b1e to -
l;areturn to the original’ statel < T W TE s ;1: q.

6.3 The descrlptlon and classification of vegetatlon is a subject that has

T, L

for the present .purpose
RICTRR
a generally applicable’ ‘scheiie 18 requlred ‘that

a.'r,
caused’ 'fuch’ dlscussion between ecologlsts.

1+ comprises readily recognisable types

2,  rilated.to published information, : . & «h Fie=Tr DIl e S e

. s, P TR LI P POSC s E AR O
. . - + . . * .. - . - - A
TR I S A ALY IS T O SR BT PR . et S

;Ninp.nain«categcriee3arehrecogniscd'fo}'uplandiﬁritain%’nith:euhdivieion
shown in brackets

".,I:'r.,

Pl Pon

1. :Woodland (Plantation Semd-natural ccnlfercus and Mixed decmduous)

1
‘- : ' ,.' .~_-.| T ELAERAASS 5 LK T W L

2. Scrub (Evergreen scrub - Ulex; Junigerus, .Sarothamnus; Mixed
-deciduous scrub - Quercus; Betula Alnus/Se1ix; other),

ra:

3. ,Dnarf‘shrug;(Calluna;; Calluna with'cthef'dcminanta-i Eridacedus’

-..heath; Vaccinium heath;:: Montane jdwarf: shrub heath) Fiin e
R S ———— - ‘.,!_+ .

h.~,Mire-fSEhagndn’ricﬁ 'Trlchophcrum r10h°~- onhorum r1ch . Molinda; -
rich; Juncus effusus/conglomeratus; Dwarf shrub) o )

5. Pteridium lgui]_'inum R S AT o= L SR

g N
et ory Taviaafor ooy I

6.:vGrassland. (Ag nEtie;FeEtuoa- Nardus Mclinla-‘ Juncue effuaus

- -

/conu:meratus Juncus squarrosus- llmestone grasslant_i) e mmem
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TERRELATION OF FACTORS PRODUCING PRESENT DAY VE

IN

Fig. 4.




6.4

6.5

6.6

6.7
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7. Rock and scree
8, Montans
9. Aquatic

The ecological distribution of some of the main categories of vegetation
are shown in Figs, 5 and 6.

Grazing is probably the most important single agricultural activity
influencing vegetation but evidence of vegetation changes resulting

from variation in grazing pressure is very limited, Detailed information
on the effects of other management practices - pasture improvement, '

drainage, herbicides is inadequate but burning has been intensively
studied,

The marginal agricultural areas of the uplands, allotment and rough
grazing, are most subject to change in management. The natural
woodlands have been subject to decrease and grazing pressures for
many activities and, although data are inadequate, there appears to be
a continuing decline in numbers and area of smell deciduous woodlands,
Many of the existing scrub areas appear to beinbalance with grazing
and other site factors. Reduction in grazing will tend to result in
mixed deciduous woodland but in most places an increase in grazing,
éspecially by cattle, deeror ponies will produce dwarf shrub or
grassland vegetation.

Calluna dominated vegetation is associated with low levels of plant
nutrients, soil pH of 3.5-6.7, an oceanic climate, protection by shnow
in northern and mountain areas (Beijerinck 1940). Development %o
scxub or woodland is prevented by grazing, fire or exposure. An
increase in grazing pressure results in the development of Festuca-
Agrostis, Fostuca-Nardus, Juncus squarrosus or Eriophorum dominated
vegetation dopending on soil moisture and nutrient conditions., The
cwarf shrub vegetation is relatively stable whilst management continues
but a change in management can have a2 marked effect on the landscapse,

Mire vegetation, which overlays with dwarf shrub types, is of low
agricultural potential and although it provides "early bite" for stock

is rarely subject to improvement, The most likely change on such

sites is through afforestation, or peat erosion, Erosion may be related

to intensity of land use but is also part of an ecological succession,
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The inter-relationships of certain forest
zone: grassland types of southern Scotland

in terms of soil pH, drainage class, and profile
type. The grassland types range from Festuca
ovina/Deschampsia flexuosa dominant grass
heaths (F/D) to various Festuca-ARarostis (r/2,
A/F} types and tvpes dominated by Deschampsia
caespitosa (De) or Molinia caerulea. where
versions of these types rich in Nardus stricta
can occur, this species is given last. there
it is always dominant it is given first.

(from Huntey, 1964)



?.Coﬁ '3IITIOYeY woa3) sHog pur syieay ‘spueissexd usamzeqg sdiysuorsRioz aul

, 50n309 SATYSUOTS 1ty cBig
@ *SOAB e ASKEY NGG DWIBITVON A "IPNSSIVI TVI1A0ND DNGITION/ o
wvauw.ﬁﬂfv‘s
SAW YOy Yy “odo SQ OW D
HSOMA IS PR - o .
Ao WM #5033 2I>Y ' (¢91820105) Sag weulwmuyg o -
1839 N4 f ‘1934 AIANYIS - ) s
Fegjbo...vWIJ‘aJﬂorU ry
\ - _ ;
: ﬂo.o. us "
S o0y pETale nqu.vﬁ?h nN,
: ‘ B I CEDL SR EE! Cog | 13
. ADANE am™d| Coq © udeng Sog .
-oSaAogd |—.¢mnv {pnboxco..&w —— —wasondona g SUOD M
\/NJO —/mem& SoBoasonhs ngﬂh , . m. .
N .
J
" Tosdod APID | pusweesb “am . ‘W m_
..n L . 3010 srorhs O.JJCJM..u«l itk ee TWEX YON A.I.,dC..%SUIU 3200 o
@ﬂl* VLS (o by | n?‘ﬁai-.‘v’&&”.& R n
S ’ o »
Jeyaeen| R ROV | | : m
_ 0
\.., u.u nesQod .1¢daf.¢bﬁ TE L LU YWRTDYY T
w a:v&i_ w3y & wawirop atoy, —ouevy gsioly '
-\m X
Cacs - : g W .
wu.wﬂ..,.. saaq “NOS% THALZMDNS - CNOS MG DI | FPUTsIRLD ahidd WAO DY
}Eﬁu\d}nuu S wawroop, s a.A.lqi.C...d.o.U Cag
. . 4 1
Loy Tat] Ad?& o3 POWU«..O . Ad,,..ao.wo..o D *
, snos IPRIOMI SIS QINCONINN TIHIOBLOD VIO

o |

Al I & B BN BE & & R O Al D DS e e
. L P
h e .= - -



RN

6.9

3

of fast growing species. 8.g» Desch39251s and development of dwarf .

- 33 -
Dwarf shrub prov1des an exemple of a vegetatlon produced by mans
actlvity and folIOWed by a change 1n 5011 condltlons. Thus a removal
of management w111 probably not result 1n a return to the prev1ous
vegetation, ' C ' : : : -
o {'_"

! ::

Bracken (Pter&dlum agulllnum) is a53001ated w1th relatlvely base-r1ch‘
well dralned soils and. its spread 1n the iast.150~200 years probably :
results from a reduction in numbers of cattle, ponies, and wether {‘
flocks and recently, reduced cutting for bedding (Nicholson 1960), FT
Jones and Manton 19?2 Pearsall and Pennlngton 1973). (Asulam now g'
prov1des a means of control or er&dlcatlon, partlcularly when a55001eted

with stock control and bracken areas w111 tend to be replaced by f“

Festucagggrostls grassland with -a narked v1sua1 chango. ‘ o

o : . ‘ -
Upland grasslands are largely malntalned in the -current state through
management balanced against 5011 and climate. Increaséd grazing a

[}

pressure in many areas is considered to be responsible for an inérease
19

1n Nardus .and Molinia but improved stock control and pasture 1mprovement

is assoclatcd with increasing fnle,swards of Festuca and Ag_ostis.

Decllne in grazing 1nten31ty tends to result in an 1ncreased domlnance

M

" shrub, scrub, and eventually woodland conditions at lower altitudes.l

On wetter pastures, reduced management generally results in a short term
iricrease in tall Juncus and long term development of mlre vegetatlcn.-
The pasture improvements recommended by HFRO and other organlsatlonsﬂ
produces obvious changes in sward appearance but it is very dlfflcdl%‘
to predict the consegquences of small changes in stock nurbers on rehgh
grazings, despite the large volume of 11terature on grazing of upland
grasslands (Newbould 1974, 1975, Munro 1975) Scree, rockgand montane
vegetation are of very limited agr1cu1tural importance and- although i
their developrent may be 1nfluonced by grazing, recreatlonal pressures

Ve

are much more important. E T :
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From éJreﬂTEﬁr-f available data ol the forest area of England and © .
w&lestit 1s‘not possible to’ extract anvthing but the crudest’ estimates
of forest area in the uplands, about 450,000 ha " (Table 3. - The

statement is frequently made that mcst new planting is taking place
on the uplands and on this basis af 'orestation in England and Wales

is apparently continuing but at a r>2ducing rate..
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The Forestry Commission, as the source of the data, can provide

more detailed information zbout the upland forests e.g. total area

of forest in the uplands (or areas afforested since about 1947) and its
distribution regionally; species composition by area with regional

differences; age classes; future timber production from the upl)and.

The most serious obJection to afforestation in the uplands is that
conifers might cause soil degredation, The evidence 1s conflicting
but an increase in accunmulation of acid litter appears to be the most
important change. Some avallable information of species differences
is presented and future choice of species is discussed; but in the
uplands it seems inevitable that Sitka spruce and Lodgepole pine will
only losc their places as the primary speciles through widespread
disease or other natural catastrophe which 1s not amenable to control,
The methods of managing a crop may also affect site factors. The
effect of rotatign is 1llustrated and recent trends towards shorter

rotatjons noted:

In the establishment stage, a very high degree of soil nreparation

1s nearly al ays involved. This can be expected to become even

higher with npfévements in machinery, with consequently increased
disturbance and alteration of site hydrological and ecological factors.
Fertilization is increasing aﬁd forestry appears to be changing from

a low input/low yield to a high input/high yield industry. Differences
between extensive and intensive forestry and their effects would
probably be worth further study.

There are indications, abroad as well as in Britain, of attempts to
shorter rotations by intervention in the early part of the thicket
stage which, traditionally, has received little active management.
Normally, thicket has the strongest influence on site factors which
have the quickest response to change, e.g. climate, and intervention
at this stage must lessen the impact of the thicket stage on the
site (Fig. 7).

With this type of forestry, no further management is performed un.il
felling of the crop; under extensivé forestry, little or no management
takes Place after establishment; with intensive forestry, management
of the woodland stage may include brashing, pruning and thinning. The
most important one is thinning; apart from providing a substantial
proportion of the crop, thinning determines the density and structure
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ﬁt&by.thinning1appears 1n the’ litereture-? the Fbrestry Commission is a
BNS S GIER L
probable: source of. such data from their thinning experiments. .
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6. l} The 'end .of the rotation-is: egﬂn marked by disturbance

Under the _
-.normal practice o£3eldgm fellthg, the dgree of histurbarcs” is“high
but other methods of felling the crop‘involvé'moreigsn'one felling_,
and removal of the canopy ‘ is. in stages. The chonge from woodland
to. opén conditions : ‘1s less' rapid.*

3 A eyt
’.l-.aL-l r" '}.js‘ et

There will be more scope ior
‘using:thege methods in- relation “to' landscaping but

a -place.for planting
uplands.

there msy also be
'new crops “in’t the shelter of old

- In 8Ny event, it is highly probeble that as the new forests
'maturq differences An"rates 'of “ghowth due ‘to site oirr

a wider range of: size classes and improve the'forest structure. '
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- Possible sfuture demand’ forfbrest products will influence forest~

~ management and: this aspect 1s being investigated e ERe e
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6 14 ‘A'lreview of- iliterature,” ang forecasts of national economy, indicate~
', that, recent' increases -in'-

A T T
‘popularity of relatively inexpensive ]eisure
. 20 e et sy
"pursuits suchlas walking, camping, climbing p ’

ony trekking, nature
' studies'and -water: sportq,will continue
‘extensive:

6;15 The disturbance to agriculture by visitors can be reduced by access

e - T
agreements land maintenance schemes such ‘as the

Uplsnd Management "
- I
‘Experiment;. s esing outlet for recreation

“but the" extent to which timber production
In at lesst SOme areas there will be a need

Forestry can provide an incre
especlally<as forestg mature

is lost is deleteabl
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Such:modification'will be of fundamental rsther than superficiel .
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6. 16 There are apnfoximately 300 lekes .and; reservoirs with. assurface 'area
: et
exceeding 25 ha in uplend England and Weles and an estimated. :four,

NREN

times ea many smaller water bodies marked on.the one inch to one mile
maps. The maJority of the larger waters are:reserVOi”ﬂ ang: their e

- ..,_\v

greatest concentration is in uplands adjecent_to the, industriel areae
“of iorkshire and'Lancashire (Fi ,). e R EY PRI S
e *“f f ~ o D R P AL I ni e ae LG ltv.ii; T
6.17 - The pattern of lgng term developnents in, the water- supply industry
1s hot ci%&%f'ﬁErfly because of difficulties; .in predicting future .
aemahd‘;ﬁa vaciy’and partly because «of_technicel uncertainties. in
TR AR RO

the' operation of schemes involving abstraotion .from the. lower:. reachee

Py

ey toay o8y BRI

- of rivers. There is a general tendency for: new , schemes to require

LTI At W) L

larger reservoirs than in the past, and. thevlmay_well be 1ocated-in
National ?arks and other amenity areas rather than involve the flooding
of valuable .agricultural land (Tables.ft;andi5).. . \The-value: of resérvoirs
man-made lakes rather than storage tanks, for water: sand: theird-‘~
potential in landscape design and recreational use is stressed._i

’ .l-\-r'"‘.' N R S e YT
s et

6,18 Uplands can contribute a high proportion (c 60%) of the total flow
in an entire river Jbasin so that changes.in the, Quantity’'of runoff: '
from uplands is imnortant This is less true ;of, the,chemical status
?rof the weter'; chenges in the lower reaches -may, I be. much greater.: .. .

N J Yis

Large scale efforeetation appears to be the .most.dramatic, land: use

i w tame =t

.....

s
.
[

change affecting freshweters. Existing knowledge of, the effects:.of
AT n'_, v = -

. other 1and use changes is not always adequate fory, effective;decision
myt v g

meking An outline of the interactions between uplend land use and"

weter ‘18 given R Fig 5 '
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6.19 Many “of the topics related to viewing reservoirs as .man-made-lakes :

i ',

and the implicetions of water development schemes; .for . freshwaters are

the subJect of existing and proposed reseerch and, ..therefore,. need o

1ess attention ‘than the consequences of land use, changes.. z. .-

: ORI PSS
[T SRS I . . L .
. o e e T LRI e
t - Iales § J.-J Paiyie Lt - -

o N

Traditional scientific investigation of the, effects of lend: use.changes

require experiments on, a consﬂdorable -gcale with adequate: controls:
.:_u.‘ 1.

so that lend use effects can be separeted from. climatic .and -other: i

L, PRI o

trends, they are expensive and they take a long time to produc any

il

-
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Table 5, _ADDITIONAL UFLAND RESERVOIR SITES CONSIDERED IN WATER
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answers, While they are valuable, there is a possible alternative

and that is to.use the current activities themselves as the experiments.
This is~essentially a system of monitoring changes and the key
scientific problems relate to knowing what to look for and how 4o

8 - . .
M : - NN . 4 L T4

’

‘measure.it,
' V . .‘ '.-., (O . o -- P r.,
,‘,-‘: . - ‘_5.'_. 3

This 1nevitably raises the question of the exclusion “of land" ‘Use - -
changes from planning pr0cedures.r Not only is it necessary to know
what changes are taBing place but the essence 'of & permissive monitoring
~ gystem is that an activity is allowed until it is shown to be harmful.

. This . implies some control of timing, e. g. that vast areas 'should not Be -
drained all at once,before possible consequences for the: area in’ question

have been demonstrated. ' There is also scope for improved landscape

oo

design in relation to land usc changes, plantlng policy,for example.
SRR ™ i S B R
N m;smt EXTRACTION

6.20 A review of- the main minerals extracted from hills and uplands {china
clay, igneous rock limestone, slate, sandstone and vein minerals
including tin, copper, lead, silver Einc, barytes and fluorspar)
indicates that in- England about 8 500 ha are affected by active workings,

-, an extra 1 400 ha are damaged from past use and 10, 000 ha are covered
by planning permission fOr mineral extraction. Comparable ‘data are
not available for wales but approximately & 000 ha are concerned with

current mineral extraction out of 8 total of up to 2C5000 ‘ha involvedﬂ--

C AU R

. ~in,past and present use.‘

L -t - ..‘ - - . e . ~ o B . [}
- : \ e s R LR T A Lttt

6 21 The existing distribution of ‘mineral extraction 15 'sujmarised and’
exploration for the higher priced minerals or minergls which are
used in very large quantities,is increasing. This trend 1s well
swnmarized by Blunden (1975) who indicates clearly that future- " . -
extraction is likely to be envisaged “in Cumbria (Lake ‘pistrict),

e

m oL A

south-west Northumberland, west Durham, “Cleveland (North Yorks:Moors),
Deroyshire (Peak District), alop, south Devon' (Dartmoor), Cornwall,

Gwynedd (Snowdonia) and north Dyfed- T

.

o g K o .i;'-'_,! ‘re,

6. 22 Extraction of certain minerals is decreasing or’ ceasing ‘becouse’
(i) relatively cheap supplies are available from abroad or
{11) because cheeper substitute materials ‘have become avatlable s

within Britein or (iii) casily workable reserves have become
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exhausted, Examples include- for ci) and (11" t‘he decling in ==
haematite extraction in CumbriaLNEé%'éboltonnes extracted in 1964"‘
145,300 tonnes in 1969 (Blunder, 19?5), * for (11) the reduction “in*
slate output from 515,000 tonnes in aales in 1898 to 20,000 tonnes in -

1973.. (Healing and Harrison, 1975,_ for iii) the decline in U, K lead“

ore prcduction from ?5, 929 tonnes in 1877 to 5,456 tonnes m 10714

,(Healing and Harrison,_lg”s)
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6. 23 Extraction of certain minerals is increa31ng appreciablw either because

-

i) _new. large econOmically workable'deposits‘are being exploited, for

lexample,potash in Cleveland (Blunden, 1975), or (ii) an increase in

. lr‘

demand has occurred as a_ result‘of new types of industrial processes

G0y R o[ ""’lJ

or products. sxamples are the increasing use of fluorspar as’a
result of a change in steel"making techniques»and of increased production
of fluoroccarbons, aluminiwun, and urethane foams ‘ory the huge increase

An use of aggregates because of increased use of concrete and very

Jos

active rocd construction lncreased production may also océur because"

Lt T addad PRI I R

of changes in the world and the British economic climate.' The‘revival

,{.‘;,of the fin industry in Cornwall 1s one ekample.'; Discovery Vof mew

%
H

$ . e,
LA [ IR S R e TR Vot [, _l~|--(.<.--\p

..deposits, of a mineral combined with high world prices may lead to*
exploitation as it nearly did for copper at Coed-y-Brenin in Snowdonia.

Tand SULT Ut

Nae
g

6. 24,\There are- strong tendencies for (i) the c1051ng down of some ‘smailer

R ACTPE: B Caes
mining and quarrying companies, (ii) amalgamation of other smaller

companies to give large concerns and (iii) concentration of extraction

at the large ,quarries .and mines nearest to the points of maximum
Tt g et R
demand ,or nearest to main roads or railways._ Wxamples include

A vty

(1) the reduction, in numbers of_slate quarries in wales from 18 in

1945 to 6 in 1971 and, in china'claytektraction a reduotion from® about

-.,-—-‘

25 firms in 1948 to Ry in 1969, ' (ii) the domination ‘of the “aggregates

Jeabo oy ey

-market by three firms,Tarmac Ltd., Ready Mixed Concrete Ltd., and

',;Amey Roadstone.Corporation Ltd (Blunden, 19?5) and of the china clay

industry by English Clays Hovering Pochin and Co., (iii) the creation

Ty n'; Jande

of large limestone quarriles supplying'many different‘types 8t consumer

from one, sourcese, g, I.C I Tunstead quarry in Derbyshire,which supplies

chemical-grade limestone to ammonia-soda works and aggregates for T

$ J MRS Sig -

Goanv e Saewl s L e st g0 S
building, purposes, (Blunden,, 1975). e .
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-45.7

The highest possible use is being made of the material extracted

" “from each mine‘or quarry - Examples include use of waste slaté as

'road infill or as slate powder and granules, production of barytes
" and lead aS'by-products of the fluorspar industry and the use or the

strong likelihood of use of quarry or mine waste produced by previous

“inefficient extraction'e.g. by the tin industry in Devon and Cornwall

" and by the haematite industry in Cumbria (Rlunden, 1975; Zuckerman,

' 1975)

6.26

C6.2T

Firms are considering seriously the extrdction of low-grade ore using
open~cast workings which are considered to be more econcmlcal than
'miniﬁg“ﬁut are more destructive environmentally (Blunden, 1975)."  The

recent ‘interest of Rio-Tinto zinc in copper ores hear Coed-y-Brenin

" 1n Snowdonla (Bl:nden, 1975) is one example. Reworking of mine waste

‘such as oacurs near tin mines in Cornwall (Zuckerman, 1972) is a

‘similar phenomenon.

" Inéreased importance, is being attached to environmental considerations

by mine and quarry owners and managers either because of pressure in
‘amenity organizations or the public in general or because of legislation
requirements, This 1s reflected in and a reflection of the numerous

relevant articles-which have appeared recently in newspapeérs (Hilldrew,

1974 and 1976) and trade journals (Anon., 1973; Harris, 1975), public-

~ ations by amenity and conservation bodies (R.G.W., 1974; Toghill, 1975),
' special reports prepared by or for lccal e&ihorities‘(Some}set County

' Council, 1971; West Riding of Yorkshire County Council 1gr3) and
:concern for the effects of mineral extraction at a national level

"(D O.E., 19?6) ‘One controversial aspect here is the feasibility*of
.extracting more minerals, particularly those such as limestone which
“are in heeviest demand, by mining rather than by quarrying. " Roberts
et al- (1972) write: “It can'be said with some Justificatbon that

“sufficient extraction sites are currently being granted reasonable
planning permission to ensure meeting the demand for industrial and

construction minerals.

One‘may,'fherefofe: conclude from these consideraticns that, although

“1in the very long-term underground extraction of comon minerals can

become both Teasible and desirable, the period up to ‘the year 2000
is not likely to see circumstances forcing such'deQeIopmentAto any
great extent. And without Such stimulus there ‘is little prospect
of diverting either capital investméﬁt'Or'reseéreh and devélopment

effort on a large enough- scale to alter the situation!.
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6. 28 Mining is said to be two - five times nore expensive than open

quar rying (Sources quoted by R. 0 w.,' 1974) but the C,P.R.E. argues

* from American evidence that the difference in cost s very much
smaller and mining would ofier the advantages of less habitat
destruction, less local noise and dust, the possibility of locating

7 mines near ‘to heavy demand or to main railways and the creation of
underground caverns which could be used not only for waste from mining
operations but for other industrial and dOmestic waste, and a variety

" of storage and industrial pur"poses (R.G.w.,_ 1974).

6. 29 The effects of mincral extraction fall into three categories a)
R destruction of a resource b) production of new habitats c) effects
" on surrounding areas including visual effects. Mineral extraction
“in general unlike most other types of upland land use, consumes land
. and sterilises it for many years unless rehabilitation is incorporated
“in the planning stage. Rapid rehebilitation with imported soil and
planting,but less expensive methods using native vegetation'bave been
rarely used. The waste from mineral extraction represents the creation
of new habitats but these are usually colonised very slowly because of
various biological, chemical and physical features of the soil,
(Gobdman 1974), Flora and fauna development in old quarries and
abandoned mines and tunnels can provide a range of species absent from
‘the original site (Ratcliffe 1974). Dispersal by air and water of
-particu1ate'and dissolved material can cause pollution problems in
' areas adjacent to;the workings but these effects-are usuallv recognised
only when changes are dramatic, more -subtle changes being unnoticed.
Visual® effects of extraction have received considerable attention and
there seems to be advantages in the current trend towards large
o extraction ‘sites owned by large firms In this way the effects are
_1 concentrated into one area and larger firms tend to employ specialists
' to ameliorate ecological and visual impacts of the extraction.

PEAT

E ) - )

6. 30 Upland peat, deeper than 50 cw,~covers at least 294,000 ha of England
.and Wales, Peatlands are used currently primarily for agriculture .
and. forestry, and only about O 01% of the total peat of England and
‘Wales is harvested annually Commercial extraction, mainly ‘for
horticultural purposes, as a domestic fuel and for various industrial
uses, may increase as 1ow1and peat supplies become exhausted.

o
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OTHER USES

6 31 ApprOximﬂtely 286 000 ha of land in England and Walea appeared for

T.2

, defence purposes of which about a quarter io in the uplands, The

total area is tending to decline, high conservation value of MOD levels

::is now recognised and may irfluence futqre management

Underground_gas, 0il and electrieity systems, althougn laid mainly in
the lowlands, often pass through uplands, but the importance and

peraistence of disturbance effects have not been examined,
7  UPLAND LAND USE AT A REGIONAL AND LOCAL LEVEL

The previous chapters have described uplands and their use in general
terms and‘at a National level, but land use planning oceurs mainly at
Regional ‘and Local levels, and iandacape is perceived in the range of
1-10 km, occasionally 50 km. Therefore we require techniques to survey,
characterise and plan on a unit of about 1 km2. Mony reglons studies

desaribe plans for development ‘ard there are a multitude of local

~studics of farms, vallcys or pa.ri..,hc.,. We have not attempted to

digest and compare those but have concentrated on an examination of
the potentisl of a multivariate method of land classification‘(Bunce,
Morrell and Stel, 1975) baeed on readily available information from
maps. The land classes derived from map attributes show major
environmental lelSiOno within an area: which can then be used to
stratify subsampling for particular features which are required, €. 8,
vegetation or current 1and use. '

W
The map attributes used do not include information on soils, and it
was therefore questioned whether or not the resultiné classee could
be used as a basis for agricultural or forestiry land capability

assesament There are few soll maps for the uplands and it wae

-7declded to exanine the applioation of the approach 1n two’ areas.
= Cumbria where ‘'soil data were’ “few; 2. Snowdonia where, ‘for a

,Eparticular area, s0il, "as ‘well as vegetation and other map, details

were available, thU¢ allowing a comparison of the olasses derived
from map attributes with detalled ground survey obtained by more
traditional methods.
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Certain specific areds of environmental surveys have proved intractable
by traditional methods ~ in particulan that problem of a land classi-
fication. Here there are no readily observed associations between a
dependant and independant group of variables, as between plants and
soil; and moreover,there are no readily discernible units on the

ground, Rathen there is a complex underlying series of factors

. resulting in an overall expression of their interaction uithout

a simple mode of definition. As a result, whilst B&ross features,

lsuch as glacial valleys, may be interpreted it has rarely been possible

to classify vhole landscapes by'a generallylaccepted systen.

It was during the application of multivariate methods to such data,
that the present study evdlved. ‘The 'ba.sic principle is that the

- underlying features of land are reflected in observable characteristics

recordable from maps. Analyses of these data can then provide a

structure on whicn to base ground surveys of particular biological

aspects, ‘such as vegetation or land use. Because the overall relationships
" within the study area are known, a limited representative sample may be
’taken,wnich can thcn be referred to the whole population. In'this way

- a small sample can be used for intensive surveys which may then be used

tto predict what will be present elsewhere.

" CUMBRIA

The classification in Cumbria is used as ‘a basia for examining a
number of land use and landscape features, to compare areas, and to
indicate areas where change in land use might be expected The study
is exploratory and not definitive, many further questions may be asked

of the information. '

LT -

The multivariate classification is being used by Cumbria County Council

-as a basis for part of their Structure Plan. The results of the study,

“carried out in conjunction with ITE, must be treated IN STFICl CONF IDENCE
'until the publication of the Structure Plan. C o

In'the'Cunbria'survey 5'1 km grid square was adopted as this provided

a convenient and useful scale atuhich to examine units of land The

advantages and disadvantages of this system ere summarised belOW"

—_—

M = -

.- ) -
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Adventages Disadvantages
Good scale for ground-sampling Square bounderies may give
and far mapping on & county artificial combinations of
basis, attributes. -
Previous experience suggested Complete cover not possible at
that the scale was suitable. primary analysis stege.

Detailed surveys of units,such
as valleys, possible.

A reference system is provided

“that fits into a national grid,

The 1 km squares should be considered as abstracts in the same way
that quadrats are used in vegetation surveys,and are not necessarily

recognisable finite units in themselves.

Since all squares could not be recorded, the analysis was based on the
centre square of groups of nine squares, giving an approximately 11

per cent sample., The data recorded from these squares were 152 attributes,
described by Bunce‘(1975),and also 30 geological serles records taken

from the %" geological map. These data were analysed,by indicator

species analysis,to give 16 types.

Indicotor specles analysis {Hill et al 1975) is a divisive, polythetic
numerical procedure that incorporates s key that enables new data to be
assigned to the classifactory framework. First, a one dimensional
reciprocal averaging ordination is computed. The samples are then
divided into two groups according to whether they fall on one side

or other of the centre of gravity of the ordination, Five indicator
ettributes are then identified which discriminate as well as possible
between the two groups of samples. The balance between the indlecator
attributes provides a key for the identification of further samples.

In the present case the residual 89% of squares were assigned to their
appropriate positions in the classification by the use of the key given
in the hierarchy of Fig. 190,

The classification of the map data may be interpreted in two main ways:
e} Direct interpretation of the indicator attributes in ecologlical terms.

b) An examination of features, both environmental and othér habitat

attributes, ocommon to the classes of squares.

:
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l Fig10 A key to the classification of land in Cumbria.
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The first division in the hierarchy is related directly to features
relating primarily to lowland as opposed to upland, with attributes
relating to habitation and human development on the one hand, as opposed
to altitudinal features on the other, Within the lowland division,

the next separation is between higher land on the margins of the fells
as opposed to features relating to the coastal plain. The upland division
is sgparated into the intermediate fells ag opposed. to the high fells

of the central Lakes and Pernnines. At the third level final divisions
are made.between these major groups with, for example, the coastal
squares (types7 and 8) being separated and the central Lakes fells
(types 15 and 16) from the Pennines (types 13 and 1%),

7.8 The distribution of the types of intermediate and upland square in

7.9

7.10

Cumbria is shown in Figs. 11 and 12 and the frequency of the types
in Cumbria is given in Table 6

The classification 1s a basic framework on which a range of environ-
mental ecological parameters can be sampled. Evidence from experience
with the classification,suggests that it is strongly related to under-
lying patterns in land forms and shows quite subtle differentiation
between different types of lard, Some types areg.r. 1eterogeneous than
others,in terms of the degree of contrast presend but this feature is
not a drawback in that some landscape types are inherently more variable
than others. Because of the incorporation of basic information, the
classification types have many common features relating to agriculture,

land use and visual appearance, which provide the basis for sub-sampling.,

The system is capable of further development for monitoring, and studies
are at present taking place in this direction, To summarise, the main
objective of the analysis of the map data is to provide a sound framework
on a general scale for sempling on an intensive scale, that could not
otherwise be carried out on a County scale without years of work,

A number of squares randomly sélected from each of the 16 map classes
have been sampled for plant species composition and covery and habitat
types. From this the expected frequency of occurrence of individual
species, e.g. bracken or heather can be plotted and the vegetation data
are being anslysed to determine the main species associations. Addit-
ional information from sub-sampling of soils helps to build up &
picture 6f the ecology of each map class. For example of the
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Fig. 12. Distribution of classes 9-16
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Pable 6, ° Area of each-class’ type in Cumbria = - -
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intermediate map classes (9, 10, 11 end 12) which represent much of

the marginal agricultural land, class 9 has a very low frequency of

. ‘fine-leaved grasses and a high proportion of Celluna, Nerdus, Juncus.

and Pteridium compared with the other classes of marginal land. The
specles occurrence in 9 is linked with the predbminance (78%) of soil
pH below 4,0 and the low occurrence (5:) of brown earth soils in
contrast with classes 10-12 with less than 33¢ below pH 4.0 and
20=30% occurrence of brown earths. Preliminary analysis of the soils
has betn obtalned through interpretation of zerial photegraphs from
_a.number of valleys. .
7.11 Classification and characterisation of landscapes 1s being explored
by an analysis of the presence or absence of about 200 recognisable
features sampled for each of 8 km2 from cach of the 16 mop clazses.
The data cre being analysed to determine the moirn patviezrns of variation
in landscape and the common and characteristic featurcs of rach type
of landscape. The landscape classes will show 2 definable relationship
.to the map classes and the comprehensive cover of the latter.will allow
~an estimate to be made of the occurrence of landscape typas throughout
,Cumbria based on the detailed analysis of & subsample, Thz degree of:
.sensitivity of landscape classes t5 variation in attributes will indicate
the extent to which the clesses can be used to monitor lradscerne changes.
No attempt is being made to assess the =quality' or 'velua! of different
landscapes or landscape features; we are concerned with the definition
of types of landscape and their components as a meany of representing

and monitoring the effects of land uce and ecnloglcal chanzie,

7.12 The km2 units have been classified individuaily hbut land use and
landscape are associlated with irregular units associated with groups
of kmg. To explore the potential of combining clascified km2 units,
the upland valleys of Cunmbria were demarcated representing catchments
and, to the same extent, landscape units. The km2 cless combination of
each of the 50 valleys was determined,and thz valleys ranked according
to the proportions of map classes, 1-8, 9-12 and 13-16 renresenting
lowlard, intermediate and uplend classes, Although there arce problems
in defining the valley boundari~ especially at the lower end, major
differences between valleys were apparent,with Coniston and Elterrater
representing one extreme with 100 of the area in classes 1-8, and
Hartsop at the'upland extreme with 59 of the area in classes 13-16,
and 41 in 9-12, The ranking provides a means of selecting a subsample
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of valleys for further study and showed that Hartsop, the subject of
an intensive study by Wibberlay et al (10?5), is most similar. in
structure to Haweswater, Coniston Fellu, Langstrath, Swinedale/Mosedale
and Grizedale Beck.

The agricultural characterisiics of an area can be asﬂessed froml
analysis of the parish agriculturel returns. To deuermine the dcgree
of variation in agricultural use between the valley systemc in Cumbria,
and to examine the relationship betwcen map clasges and abriculture,
ten'valleys-repfesenting the range valley Hyotoms were nolected'frOm
the ranked list of valleys. The main parieh assoclated wlth each of
the ten valleys wes identified and the main agricultural features
extracted from the parish returns. The farming is mainly livestock
rearing (sheep and catt’e) in the upland valleys {Patt rda1c, ‘1rada‘c,
Shap Rural) with mainly dairy (Barbon, Culgelth) and onc sncc’aliuu“ |
dairy (Hawxshead) The pc-centage of the area \n*ch is rough grazing

(21-893) 1is correlated with ‘the valley ranking and with area of crops

{0 20’),:sheep per 100 acnes (lQ}-}GE)_and labour intensity (71-279

acres.per_worker).j Part-time noldings constitute 21-63¢; ¢f the holdings
in each pariuh. Thus there is a detectable egricultural trend which ™
is relatable to the valley ranking but because tne parisnea tcnd to
compromise ‘soth. upland anc lowland holdings, and the zample cxamined

to dute is small, the differences between ual}e\o are not very StIlklﬂg.
The ngrieultural optidns in these valleys afe_obviously_very'iimited,
and in the Agrioultural Land Clas *fl atien_of thc-Agricultural tend
Service, the majority of tne area.of the valley® belongs to ‘the ;oéest
grade (5), with a small broportien nf graderu end in very restrieted
nreas such as ihe Pennine valleys,vhich are adjacent to the Eden Valley.
some of the land is classed as Grede 3. The importance of small areas
of good lowland,elosrly assoclated with-the unlare vailey is emphasised
oy the parish of Culgaith (one of the 10 sawplc val¢eys), wh;ch has a
low percentage of rougn grazing (Elw), high porcent ge of g“asslend
(58“), and crops (20%) and high labournintonsity (7L acres per uorker).

Agriculture is currently showing ioﬁ returns and Lo profiﬁabi}ity,z
upland farms being dependant for their ex istence cn ,nbsidjeu. There is
a long-term trend of depopulation and abandonmeﬂt cf uplﬂnd areas,
therefore a likely future trend is for agricultura; decline in certain

areas. If these areas can be identified the causes for decline determined,

and thelr potential for alternative uses defined this will provide
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useful information to assist in local and regionzl planning dec¢isions.
Such an’ approach has been adopted by Cumbria County Council-in their

Structure Plan, The agriculturally marginal land has been defined on
four criteria: ‘

parishes showing depopulation of greater than 15¢! for the period
© 196171 | | C

'ﬁféas.classified as Grade 5 agricultural land

parishes. denoted to the least economic type of farming in Cumbria,
i.e. sheep rearing

parishes domifated by medium to small livestock rearing farms with
a small lebour input.’ -

These criteria were Weighied and thefareas with highest scores ére
identified, amounting to about 7¢ of the area of Cumbria, belonging
mainly to mep classes %, 9, 10, 12, 13 and 16, It i$ in these areas
that agriculture is likely to decline, the landécape to change and, if

the land is sulteble, forestry méy develop as an aiternativé-land'uée.

One particular agriculfural practice, bracken eradication, is liable

to increase through the availability of a suitable herbicide and has
considerable landscape consequences, Féom the vegetation ahalysislof
the hap classes ,it is estimated that brackeh covers abou£ &QOO he of
which 405 1s in land of map class 4, 40 in classes 9-12 anﬁ.lsﬁ in
class 1, It is probable that a small proportion of this'area_wi;l be
subjJect to bracken control, mainly assoclated with the more econoﬁically

successful farms, FPFurther definition of the areas has not been attempted,

Common Larx) (proﬁision&l and final registration) r'epreser;is about
120,000 ha of.Cumbria,'i.e. almost 205, " If legislation enéouraged
improvement of commons then about_éS,OOO ha,i.c. in classes 1-12 are
likely to be most suitable for improvement, The marginal upland areas
(classes, 4, 9-12) contain most of this (56,000 ha), whereas the comnon
land in upland areas of classes 13-16 (53,600 ha) are unlikely to be
Improved. In an attempt.to assess the change which might occur'if
cdmmon land was improved; a éompérison was made of samples of land
within £he same map class but which differed in the presence of'absénce

of rights of common.
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In land of map class % the commons were small areas of rough grazing

- with abundant bracken compared with the non-common areas which were

enclosed grassland or a mixture of cultivated:fields and rough grezing.
The non-common lend also had a higher-occurrence of woodland than the
commons., . In class 9 land, both common &nd non-common were predominantly
rough grazing, but with more enclosures, chiefly large intskes, in the
non-common .squares. About 2¢' of the non-common area was predominantly
'coniferous planfation indicating a possible alternative land use. Given
an increase of agricultursl use, the main change. in- the common land would
be control of bracken, increase in grassland and enclosure, the latter

probably fgncing rather than stone walls.

gbout half the Forestry Commission area (21,000 ha) and neérly a quarter
of the total woodland area in Cumbria (37,000+ ha) is concentrated in .-
the two forests of Kershope and Spadeadam. Only four private forest
estates 1n Cumbria exceed 500 ha., . More detailed information on the
distribution, type and age structure of commercial woocdlands is being

. obtained, to assess when and where thinning and felling will occur.

: Development of forestry in Cumbria could occcur in many areas especlally

- where open fell and moorland between 500' and 1500' has low agricultural
- potential and farming is declining. lowever there. are also possibpilities
for integrated forestry and sgriculture and some evidence  from the southern

uplands .of Scotland indicates that despite afforestation of 80,000 ha
of land, sheep numbers have increased. 'The definition of areas which
are likely to show decline in agriculture, indicate that, if only the
areas outside the National Park were afforested, the area under forest
in Cumbria could be increased by about 50¢ without serious detriment
to agriculture. Further analysis of the land capability, the demand

for natural products, and the interaction between land uses 1s essential,

Within Cumbria, the Nature Conservation value of the land is reflected

-in the designation of six National Nature Reserves, one Local Nature

Reserve and 148 Sites of Special Scientific Interest. These constitute
87,000 ha, about 13 of the area of Cumbria. Uplands tend to have a

greater proportion of conservation designated areas than the lowlands

- wnich may reflect availability of land as well as conservation interest.

A review of the effects of land use and management on soils in the

Lake District was initiated early in the Upland Land Use project,
stimulated by interest expressed by a number of organisations. A summary
of the review 1s given as Appendix to this report.
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:f7.20 The Cumbria study 1s continuing to’'develop the backgrourd cata on the

~ 7.2

7.22

.distribution and characteristics of land uses and to exsmine methods

~of assessing land use changes and their ecological and landscape

consequences. The Structure Plan of Curbris County7Council has

- stimulated this study and emphasised the need for explicit, quantitative

estimates of land uée-requirements as a basis for plenning. The emphasis
in the study has been regional but more deteziled local studies,‘é.g.

on individual valleys,zie beng developed, The study on Snowdbhia
provides an example of iend use analysis at the lozal level, -

SNOWDOMIA

2
An area of some 55 km 1in Central Snowdconia hus been used to consider
comparative methods of'classifying land into ca*tegories that essess

their poiential for nlternative land uses, This arees was 'chosen because

‘there already cxisted Getailed maps of scil types;. =5il depth and

drainage classes; so0il parent materials; vcgrtation; -24 landform

‘units obtained in another ctudy.: The objective was to exniore the value

of an objective land unit Elassification, obtainable relatively rapidly
from Ordnance Survey meps data and subseguent cumputer analysis, with
one derived by similar methodology frcm the "zpzcizl" map data, "and
with genersl simple indicez of agricultural or foresctry: potential also
derived from the "specizl" @ata maps.

The area deta were ccnsideied for % x % xm gricd square units, giﬁing

225 socuares from which dota were collected for the study area,

1) A variant of tne tyre of 0,S. map attvibute listing (used by Bunce,
e.g. Cumbria .sur'vey, Bunce et ai, 1975) wan corried out, 'émployin.g
48 attributes covering fectures. (artefacts, altitude, height range,-
slope, landform, water bodies) given cn the 25"/1 ml, 0.S, maps.
These were in.tially listed on their preseinzc in ezch of the squares.

- Computer analyses by "Indicator Species Analysis” gave a grouping
of up to 32 classes at 16 divisions. For nlotting, the initial level
of sub-~division usecd was 8 classes with # divisicns, but the possible
additlonal value of the greater cdatail of sub-divjsicq,given by

the computer prograrme, at the 16 and 32 class level iz being explored.
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2) 50 attributes were listed from the special data naps covering
solid geology,r soil parent material soil sub-group, soil '
- depth and drainage, vegetation- altitude, slope, and landform.
vThe class in each category was deterwined as that at the centre
'point of each grid square,

3) The categories used in each of the special data maps were assigned
specific scores for their contribution to either agricultural
or forestry potential oased on a general put subjective Judgement
| with scores of 10 for good 7 for moderate » 4 for "poor", 0 for
negligible ', The scores in each of the 8 ° special data classes
"were added arithmetically to give separate agricultural" and
forestry indices for each g km square, This is & simplistic
approach since interactions and weightings between the parameters
_used occur, but it gives a reasonable basis for grouping the squares
in terms of their potential value for the two main land ‘uses,

T.23 there intensified agricultural or forestry use is excluded by altitudes

7.4

above 2,000 ft, or slopes above 40 .and where intensified agricultural
use 1s limited at lower altitudef by slopes between 20° and ’LO ». this
is noted in the final 'score” for the two indices for each square, s0
that high squares brought ebout by other factors are overridden in
interpretation by these strict 1imitations.

Two‘bossioilities emerge: -

o - . ’

First - the direct use of the agricultural and forestry indicess to
plotAthe distribution of these sectors of the study area which hAVé'

the greatest likelihood of sultability for agricultural or forestry
intensification. These areas can then be compared with present
agricultural and forestry usa in order to delineate sectors wnere
potential change will affect visual characteristios and other use .
potential (e £. recreation, conservation) in the region. For example,

in the study area, ground of high agricultural potential assessed in

this way is already almost all in current intensive, or recently abandoned,
agriculture, so that intensification of agricultural use would not lead
to major visual chenge, whereas ground of high forestry potential includes
both current agricultural land and cpen grazing, so that forestry
intensification would bring about substantial visual change here.

However, the collection of the raw data for these "specialised maps’ is

a specialist job - that is also very time-consuming (man-months or years
rather than days). |



- 61 -

Therefore, second - can one achieve simildr forecasting ability with

less effort? The question then becomes one ‘of conparing the distribu*ion

- of ‘high index areas with the erea classification by computer statistical

analysis of the special data attribute listing,- and of ootb of these
with the classification obtained by the relatively quite rapid data
listing, handling and interpretation from 0,5, maps. Tabular and

“ graphical presentation of the results in this sample area'isiin progress,

but’ there are encouraging signs that classes of scores for agricultural

' potential on the grid square basis, 11nk well with land classes ‘derived

from the indicator species analysis of 0,S. map data. AS an example,
some 61 (e, 27¢ %) out of the 225 squares have (from their centre-roinc
data) agricultural indices'(without~overriding slopé or altitude
limitations) in the top half of the numerical range of'thd'agficultural

-index, Out of this 61, 39 (c. 65%) fall in’ only 2 out of 8 0, S. map

' data clesses (at the 8 ¢lass level of div1sion). Further comparisons

are 'in progress, but the'prospects seem falr for usé of the 0.S. map

data analysls to give an initial stratification into zones for which

- more limited specialised 1nformation could be sought Clearly an even

7.25

simpler'drawing of altitudinal zones from contours alone provides a
Tirst sifting thet can be achieved within‘nou?s But the more sophisticated
analysis of the much greater amouné-of-data"ihe'o é map contains'u

apparently gives, without too much greater effort, a sounder basis for
prediction or selection of zones for intensive ‘study. The nature of

the relationships obtained should be tested for other types of upland
1f "specialised" maps can be found avallable at the appropriaﬁa'scale.

Conclusion : e i - ' : Can b

The factual outline of the programbe plan carried out foc'ihis'pabt of
the study is correct, The interpretation is still in progress and the
final presentation of ‘this part of the report may give & somewhat
different emphasis to the results than suggested hére,but it is’ ‘
believed to be substantially in accord with the likely Final statemsht,
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- 8.  DEVELOPMENT

This report has outlinedsin some detzilsthe approach adopted in the
analysis of upland land use and future change. It is an interim report
whlch has been extracted from a larger docunent produced in March 1976,
and no attempt has been made to produce a well-balanced, carefully
presenteds report at this stage. It 1s planned that the work will
cdntinue along the lines presentedsconcentrating on the development of
framework which allows National, Regional and Local aspects to be
inter-linked, A final report will be produced in March igT? at which
point we hope that research studies on specific sites and problems can
be developed in Phase II of the project.



- ‘Appendiy: ~Summary of K. L. Bocock and:J,., K, Adamson:
Effects of land use and ﬁanaqement_on,upland,ecosystems,
" with particulaf reference to soils in the Lake District.-
Merlewood [:'saarch and Deovelo-ment Paper No. 66,

Summarv and conclusions

These notes, based on ‘a paper by Bocock and Adamson, sumnmarize
the main effects of land-use and management on upland
ecosystems in the Lake District with particular reference

"to soils., "Most of the relevant data used was collected’
outside the L:zke District. Unless we have indicated
reservations about the applicability of data to Lake District
conditions, the reader my assume that we have considered

and accepted its applicability. .

Particular emphasis is placed on the effects of hill-farming,

foréstry and recreation. Any or all of these may occur on

s~ a water catchment -and ‘the latter use has few special features,

so it will be covered in Adiscussion.of the other usec.

The altitudinzsl zone, which is of particular interest . .here,
lies between the intensively managed coastal pnlains and
valley bottoms with deep,‘predominantly'fertile,soils and

the virtually soil-less and unmanageable high.mountain tons.
Soils range from well;drained, brovn earths carrying Agrostis-
Festuca grassland, frecuently invaded by Pteridium, on-the
lower fells, to nutrient-noor, often peaty, but well-drained,.
s0ils with lelygg and Vaccinium, or noorly zerated gleys

- with Nardus grassland on the higher gentle slopes. Stagnant,

‘or non-étadnant~bogs’dominated respectively by Erijioshorum
~nd Molinia, occur on level arcas at most altitudes in the

zone of interest,

The nain effects of the grazing animal .include treading of
the soil and vegetation, defoliation of the vegetation, and
removal of nutrxients from the ecological system in the

animal crop.
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The effect of trecading varies with age, size,and breed OL
animal involved, more.specifically with hoof area,. thei
pressure -exerted on edch hoof, the number of times, and the
vay in which the hoof is applied to the ground per.unit
area and per unit time, and the pattern of movement of the

animal within an area,. L

The few data aveilable for hill breeds and conditions and
extrapolation from data for lowlands,indicate  that cattle
tread two-four times more he avily than sheep, and their |
stride and-hoof contact area are respectlvelynth;cg.qnd.four
times greater. . Sheep -and ccitle travel about thé same
distance per day, around 2-5.km., Such dota suggest that,
with.the level. of stocking‘commonlylfOund in hill areas,.
0.2-1.0 sheep ha™* or 0.% cattle ha™*, much-of the . pasture

is tramnled several times per year. Because of vegetation

"variation, food selection, ahd the characteristics .of diurnal

and scasonal movement of animals, trampling is concentrated

on areas.of more palatable vegetation, e.g. Agrostis-Festuca,

or on nuch used paths. oo S

Trampling caused soil comnaction and disturbance and- damage
to:the vegetatlon but, may a2lso be Leneficial by creating: new
sites. for establlahment cf seedlings, by firming Peeds in
the soil and by promoting tillering.

LA e e

Soil. compaction:is concentrated.in the top few cms. of sal
and 1ig:greatest on.soils rich.in ¢lay, organic matter and

moisture and. least on the well- LI\incd sandy and stony solils.

- ¥t leads_io .changes in.soil chbracter1stlcs such as aeratlon,

_rqgt-penetrab111+y,‘1n;1lurat10n rate, and thermal character-

istics, all, of -which can affect coil uertﬁllty and; vegetation

comwosition or prerformance.

Small agricultural vehicles exert similar. pressureg .to thosc
calculated for animals and their passace has similar cffccts
to those of. animal trampling,but is concentrated more on.

established tracks. ' e
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Soil compaction does not appear to be a major problen
~in grazed hill and upland AIeaS, because of low stocking
‘ateé infreouent use of'aqricultural vehicles, recovery
of ~compacted soil under the 1nfluonce of the frecuent water
‘frosts and in the case of animals, by the suanblng of
Lrampllnq cffects by the bCDCFlClul effects of dung and

urine deoosztlon.

Soil disturktance occurs on nuch uoed tracks, particularly

on soils r*ch in clav orcanic matter and moisture, on

steep sloves where animals tend to‘slip and slide_apd for.
attle rathexr than for the liqhtér-stcnoinq sheep. Any

dlsturoed soil is susceotlble to erosion as can be seen on
hill paths in wet weather, !-leO("C‘ created on hill-sides

by sheep action are focal 001nts for sheat erosidn; Hovrever,

the extent to which the varjlng rates of erosion in the

Lalke District in the past and present can be attrlbuted to

the effect of animals is unclear.

Trampling and defoliation by grazing méy result in damage
to, and hence in reduced production by, plants. As nlants
differ in their sensitivity to damage and to changed SOll
condltlons resulting from trxnhlzng, .grazing animals can.
encourage changes in the vogetatloﬁ _composition which

may lead ultlmately to soil changes associated with changes
in ihe type and.qmount of plant remains reaching the soil
surface; o

On hill-land unorazod hy domevtLCated animals plant maLerlwl
eventually dies and forms part of the surface mat of- plant
rewalns. The type of dccomnos;tlon which this mat undergoes
'under the 1nf1ucncc of the high ralnfall and low tenpcratures
of upland areas, encourages high acidity and low putrlegt
aVailabiiiiy in the upter soil, Grmzino channels an increased
proportion of the herbage through the animal and so reduces
‘the sucnly to the mat, The effects of a reduced mat and

.of de0051ted dung and urine change the chemical characteristics
of the upper soil, increasing nutrlent;avallablllty and
turnover. .This, toéether with selective feeding by animals

particularly by sheep, encourages changes in the vegetation,
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Assessment of the importance of the various_oractices and
factors amciated with grazing and which influence vegetation
and ultimately the soil has not been carried out jin the

Lake District, hut evidence from other unland areas suggests
that intensity, timingyand location of grazing and_use'of

fertilizers and herbicides are of prime imvortance.

A complete assessment of the 1nportance of removal of nutrients

in the animal croo cannot be nade for the Lake D1str1ct

because of lack of data on 1nDuts of nltrooen from various

tynes of flxatlon 1nouts, of 2all nutrients in aerosols and

from rock weatherlng, and outputs of all nutrients in run-

off, However, available data counled with data from other
areas suggests that removal in anlnals is likely to be very
Small in’ relation to the total nutrient reserve Jn the soil
and to input in nrecjojtation. Phosnhorus inn Jut in prec1b-
itation and output in anlmels are aohrOY1mate1y eﬂual,¢0,

for this element, removal in animals may lead to an-overall
loss from the system when zll inputs and outputs are accounted
for. o

Trampling of soil and Oegetatiod is the main effect on soil
associated with recreation. Detailed chandes are 1ikelyAto
be 'similar-to~those caused by aninal rrampling,althougﬁ
little data has been collected in the Lzke District, and dcta
is not available generally,whiEh allows detailed cohparisons
of the effects of tramnling by Man ~nd by animals, ‘Trampling
damage is not considered to be a major problem except on
well-used footpatns nartlcularly on steep c'looes, on wet

peaty areas, and on the hlgher altltude rldges. Use. of

'vehicles on unsurfaced tracks and paths has 91m11ar effccts

to those produced by HMan's trgmollnq andcurrcntlw rarely

produces °1gn1f1cant danage in the Lako Drstrlct

The main effects of trees and forestry on the soil'includes
those associated with tree roots, plant remalns, 5011
disturbance during forestry operations, 1nf1uences run- off

water ouallty and, wrth removal of ﬁutrJents from the sYSs tem,

1n tlmbcr.
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The soil Stabl1121nﬁ ef fect of tree roots la of particular
1nnortance in steeD slovcs Tho zone ©of soil around tree

" roots is ‘a site of act ve mineral welthcrlng The importance
of the 1atter ef ect for forest in the Lake District is:

PO |

unclear ‘The prefonce of root channels in soil renders the
latter more permeable to water whereas root decom0051t10n
adds humus and nutrlento slovly throughout the 5011 oroflle.
Flant remoins on the soil surface buffcr'the soil against
the effects of climate, Dartlcularly direct insolation and
extremes of air temperaturxe and ralntall The rate and type
of decomposrtlon of plent remains 1nflucnces tne chemical
and physrcal properties of the underlying soil., Conifer.
litter, like Calluna and Eg__g nY moorland, has the reputation
of caucing Dhysical chemical and blologlcal deterxration
of soil, Whilst thase offects remaln somewhat controversial,
and 1ncomn1ete1y understood:t is clear that they vary with
soil type, 31te characterlstlc and tree species. Relevant
lOle datc are few ‘and indicate tnnden01es towards. acidity,
low rnutrient avallablllty and podzoltzatlon in many: upland
sorls but no clearly developed podzol profiles. Evidence from
elsewhere 1nd1cates thet trees, even conifers, will grow well
on similar soils to those found in the Lake District writhout
causing serious 5011 dcqradatlon ,although they may cause the
tendencies indicated above.
The naximum direct effect of forestry operations on the soil
‘occurs durlng 31tc Drenaratlon Jand harvestﬂng, both of which
involve use of heavy mﬂchlnery which compacts the disturbed
soil, Dartly because of its own weight and partly because of
its use Jn oloughlnq, draining or logglng. Excent for small
‘trucks and large unsDec1a117ed vehlcles such as timber
Torries which can exert bressures on the P011 of up to about
8 kn cm 2, vchlcle presuures fall 1n the range 0.2-4.6 kg
em” ©, about the same as the statwc DIeSSung exerted by
animals.. One popllcatlon of ,about 0.2 kg cn -2 can reduce
' soil nore snace by 80% and 10—207 of 2n area can be .affected
"by vehicles durlnq tractor 1ogq1nn._ Da.a from other -areas
sudgests that soil comoact:on by forestry is not a major
problem, but that marked vegetation changes occur after plough-
ing, draining and roacdmakineg. These changes will ultimately
reflect back on the soil,
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Forests have an anpreciable influence on the hydrology of

a site,including soil moisture status and run-off., Trans-
niration rates in forest and grassland are of anproximately
the same order but forests interceot up to half but more
commonly around 20-40% of pracipitatiﬁn often, several times
the intorceptién for grassland; Intercepted woter is
evaporated soc the soil tends to be drier and less leached

under forest than under dense grassland.

Site preparation leads to a loss of ogrtlculate matter and
nutrients in run- off which may continue for °evcral yvears
after planting of the forest. Roodmaking nlso increases

soil and nutrient loss’ from the site temporarily.

Felling, especially clear-felling, leads to increases in

soil leaching, in ruﬁ-off; and in the amounts of particulate
material and nutrients in run-off. Soil and nutrient loss

is only slight if locqing is carried out carefully and 1f
rapid regrowth of herbaceous vegotatlon occurs, Fclllnq

leads to increases of several °C in mean soil and'stream _
temperature and in the diurnal temperature raﬁge.‘ Iempefature
changes will have an appreciable effect on the numbers and

activities of fauna, flora and microflora of.these‘habitats.

Fertilizers and herbicides used in forestry, affect the cuality
of the run-off water only sllqhtly’and temDorarlly,l_ they
are apnlied Carefully. torrever, they w111 have some effect
on the soil by altering biological act1v1ty or the tyme and

anount oI plant remains reaching the soil surface.

Forest systems, in contrast with non-forest systems, accunwulate
& large nutrient. carital in the trees themselves and in the
plant remains 6n;and in, the soil, Factors which favour this
build up include evergreen (condition of many forest trees, .

resistance to decomposition of litter, explecitation of a -
greater soil volume by tree root,,than by roots of orassland
and moorland plant s except Uerhaps 2teridium, nreater trarping
of aerosols and p0331b1y,alsq mineral weatherlnq under forest
than under non-forest.
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Only a few percent of the nutrient uptake of trees, often less
than 10%, is retained in the trunk,and this is approximately
the same as nutrient amounts in precipitation. Brush

timber contains nutrients ccuivalent to 40-90% of those in

trunks of the main trees. Timber extraction therefore removes

only a small fraction of the annual nutrient incone to &

site, but, nevertheless ,removes much more, for some nutrients

more than ten times more, than that removed in the animal

crop.

To summarize the above, the characteristics of soils under
different land uses and managements often differ markedly

as a result of the use or management. When use and management
are altered soil changes occur as natural adjustments of

the ecosystem to the factors applied. These changes rarely
lead to scvere deterioration in soil quality, or to soil
erosion unless changes have been made sudbknly and without

careful planning.





