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The term rural refers to those less densely
populated parts of a country which are recog-
nised by their visual 'countryside' components.
Areas defined by this perception wiil depencl
upon whether attention is dir.ected to economic
criteria (a high dependence upon agr.iculture for
income), social and demographic factors (the
'rural way of life' and low population density) or
spatial cliteria (remoteness from urban centres).
Usually it is impossible to give a single, clear
definition of rural areas as, in reality, they often
merge into urban centres (the rural-urban
fringe) and differ between countries. Although
generalisations may lead to over-simplifications
(Framework 11, page 317), it is useful to identify
three main types of rural area.
1 Where there is relatively little demand for

land, certaín rural activities can be carríed
out on an extensive scale, e.g. arable farming
in the Canadian Prairies and forestry on the
Canadian Shielcl.

2 In many areas, especially in economicallv
cleveloping countries, there is considerable
plessuÍe upon the land which resu]ts ln its

intensive use. Where human competitionfor
land use becomes too great to sustain ever\.

one, the alea is said to be overpopulated
(page 376). This often leads to rural depopuh

tion, e.g. the movement to urban centres in

Latin American countries (page 366).
3 In many economically developed countrjes,

competition for land is greater in urban that

in rural areas. The resultant high land valuu

and declining quality of lífe are leading to

a repopulation of the countryside (urban
depopulation), e.g. migration out of New
York and London (page .365).
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It is now unusual to find a clear distinction
between where urban settlements and land use

end and rural settlements and land use begin,
Instead, thele is usually a gr.adual gradation
showing a decrease in urban characteristics
with increasing distance from the city centre
Figure 17.1). This is known as the urban-rural
continuum rpage 3931.

Model and
distribution of
different types
of rural space
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Rurality in England

andWales

maJor user
of rural land

(ompetition for rural land use

and the need for management

The urban-lural continuum includes the rate at
which rural settlements expand ol decrease as
people move out of or into nearby cities; changes
in the socio-economic base as services and other
functions are transferred to the countryside; and
changes in land use resulting from incleased pres-
sure exerted on rural areas by nearby urban areas.
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RURAL LAND USE

Mining and quanying
Chaoters 8 and '17

extraction of raw materials National Parks, nature
reserves, blrd

sa ncrua nes

many uses ln competrt|on
with other land uses

hamlets and
villages

An index oí rura I ity for Engla nd and Wales (after (|oke, 1 977)

Population per ha

% change in population

% total population: over 65 years

% total population: male 15-45 yean

% total population: female 1 5-45 years

0ccupancy rate: % population at 1.5 per room

Households per dwelling

% households with exclusive use of(a) hotwater
(b) fixed bath k) inside Wt

Low

Decrease

Hiqh

Low

Low

LOW

Low

Hiqh

%insocio-economicgroups:13/l4farmers High

7o in socio-economic group: 15 farmworkers High

% residents in employment working outside the Low

rural district

% population resident < 5 years Low

% population moved out in lastyear Low

% in-/out-migrants Low

Distance from nearest urban centre of50 000 High

Distancefromnearesturbancentreofl00000 High

Distance from nearest urban centre 0f200 000 High

'l'here are a number of measures of the interr-
sity of change over distance, of which the best
known is Cloke's index of rurality (Figure 17.2).
The index is obtained by combining a range
of socio-economic measules or variables, with
absolute ulbanity at one extreme and absolute
rurality at the othcr. Using his index of rurality,
Cloke then ploducecl a rnap with a five-fold
classification to show rurality in England and
Wales (Figure 17..3).

Figure 17.4 shows some of the major compet-
itors for land in a rural area. In many parts of the
world, farming takes up the rnajority of the land
and, especially in developing countries, employs
most of the poptrlation.

Dumping grounds

rubbish

twaterrupptyl
l ChapteÍ 3 

|

reservoi rs
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Neolithic fanncrs began the clearance of Britain's
primeval folests about .1000 years ago. Aided
by the development of axes, some clearances
may have been on a scale not dissimilar to that
in parts of the tropical rainforests of toclay. l1
'l 

91 9, with less than 4 per cent of the UK covered
in trees, the forestry Commission was set up to
begln a controllecl replanting scheme. Since then
the policy has been to look towards an economic
pr ofit over the long term and to try to protcct the
environment. By 2008, 1 1 per cent of the UK was
classified as woodlancl, but this still r:emained
one of the lowest proportions in the F,U.

Dcciduor-rs trees are more suited to England
whclc thc rclicf is lower and the location more
southcrly, whereas conifers are better adaptecl to
Scotland with its higher relief ancl more nrtrther ly
latitude.

England

Scotla nd

UK

320/o 6\a/o

7\o/o )20/o

58% 420/o

Much of Blitain's surviving, cstablisheci woodland
is decidr,rous while most of the 20th-ccntury
forest planted by the For:estry Commission was
coniferous. This is mainly because conifels, being
softwoods, have a much greater commercial

valuc than deciduous tlees. 'l'his is partly i1x1 1r

thcir grcatcr range of use, ranging fioni paper

to tulniture, and partly because, regarcllcss of

whether they are gro\'vn naturally or havc been

r eplanted, as there arc fcwel species r,rrithin a uiriLt

alea than in a dcciduous wooclland, selcction al'l

felling of trees is madc casier'.

Softwoods growing in thc pool soils and hanh

climate of nolthern li'itain takc between -{0 and

60 ycals to rnature ancl so aftorestation was alr.l'a\'\

lookcd upon as an investment for future gen-

erations. Most of the pre- i 980 plantations u,erc

ncither attractive fot. hunlan reCÍeatlon nol.as

a habitat for wildlife (tigule 1 7.5). Since then, a

strong conservation lobby has ensurcd that ntoderl

plantations are car.cfu11iz 1anc1scapecl whílc a nlort

sustainable tbre st management aims to provrde

social and envircnrncntai aclvantages, to main-

tain an economically viable forestry sector and to

protect woocllands for future genelatior"rs. In thc lart

two or thlec decacles, the pleviously alfimportant

econornic factor has given way to a bloader Langc ol

objectives that inc|-rde amenity landscaping, u'ild.

life rlanagernent and IccIcati()n, tl.hile foreý opera.

tions lrave movecl towards smal1er-scale practÍces

that are environmentally and aesthetically moLe

sensitive (Figure 17.6). Such has been the move-

ment away from what had been virtually a mono-

culture, with pethaps only one, oI two at the m0ý,

species of conifer being planted over a large arca,

that betwcen 200'{ anc.l 2008, 84 peÍ ccnt of ner'llv

plantcd trees within the UI( were dcciduous.

t!s.*ť$ ;i"5

The case for and

againstforestry in

Britain (afÍerWarren,

Geogrophy Review,

It4arch 1 998)
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5ocio-economic

ffi National timber needs-the UKsupplies only 13%of its
own timbeÍ and has a |aroe annuaI imoort bi||forwood
oroouctS.

ffi Provides employment, especially as located in those rural
areas where jobs are in short supply.

m A positive method of using set-aside land.

Non-market/environmental

ffi Trees are a renewable resource if carefully managed
and, by planting in the UK, reduces pressures on tropical
forests (susta inable development).

ffi Trees replace oxygen in the atmosphere and so help
counteÍbaIance the increase of carbon dioxide and its
effects on global warming.

ffi Forests reduce water runoff (page 63).

ffi Forests contribute to biodiversity, providing habitats for
a range of íauna and f|ora, e.9. red deerand red squirre|s'

ffi Forests offer oppoÍtunities for recÍeation, and trees make
an aesthetic contribution to the countryside.

re Some peop|e a rgue that forests aÍe part of Britain,s
traditional landscaoe.

Iandscape

w Early plantations were visually intrusive with their rigid

geometric patterns, and with no regard for natural
features.

m often a,b|anket afforestation; using just one species oÍ

tree, created a monoculture with a uniformityof height

and colour.

ffi They transformed the landscape and obliterated vielu,
Concern over the speed and scale of replanting.

Environmental

ffi Introduction of non-native species,such asthe North

American Sitka spruce and lodgepole pine, as theywere
faster-growing than indigenous species.

ffi Destruction of valued environments such as the Flow

Country wetlands ofCaithness and Sutherland, and
moorlands elsewhere in uoland Britain.

m Adverse impacts on flora and fauna, e.g. moorland birds

and olants.

ffi conceÍns over Water qua|ity as afforestation led to
increased acidification of lakes and rivers. and disruoted

runoff.
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Cortrtnercial ftllcstr'f is a lelatively new vcntllrc
in the tropics. It is usr.rall-v- contt'tlllecl bV trans-

nationals bascd ctvelseas which look fol an intnle-

cliate c'conomic profit and have little thought fot'

the long-tetnn future or the envitontnt:nt. The

UN suggests that orret' l-ralf of the n'orlc1's folcsts

were clcalecl cluling the last ntillcnnium ancl

that the present late of c-leat'ance is 102 000 knl2

annr-rally. Of this, 9.1 000 krl2 is in clcveloping
countries located in thc- tropical areas of Afi'ica,

l-atin Amcrica and Stluth-east Asia where rates ot

leplanting at'e often urinimal.
Tl-re tu-rder'lyin!l caltses of deforcstation in cievel-

oping countties are variccl. Kcy issucs, accorcling
to the World Wide Ftrnd for Nature, include
unsustainable lcrrels of consunlprtion; the cffects

of national clebt; pressure fol incrcasecl trade and

clcvelopntent; poverty; p.rttenls of Iand ownelshiP;
ancl gror'r'ing populations artcl social relationships.
It is also usrtal to blatne ft.rr":st clcstruction on the
poor farmei's of these cotttltries lather than on the

tcsourcc-c()11sul.ni ng der'e1opecl countÍicS.

ponds created

cleared forest: branches left to rot; it

takes 'l 0 years for the nutrients to be
íeturned to the solI

land next to river left clear for migrating
animals such as deer

During commercial ctperaliot-ts tlie forest is

totallv clearcd ll1, chainsaw, bulldclzer al.ic1 fíle:
therc is rro se lecticttt of trccs tct be fcllecl. 'fhc set-

onclar v succession (pagc .3 1 8) is of prcltlrcr'-clualitv

trces, as little rcstocking is ur-rclcrtaken. Where
afforestation of harclwoods clocs take place, tht're

is oÍterr insufficicnt money ftlr fcrtiliser atlcl pes-

ticide. The hopc for thc future rnal' lic in agro-
forestry, rvhelc trees and fctocl crops arc gro\ rll

alongside each other'. Iorest soils, nortnalll' ratecl

rurrsuitaLrle for crops, can bc itllprovcd by glowing
I egurnin otts tt ee s pcci es. Conl mercia I f orcstt',v

is more clifficult to operatc in clevc1opírrg cotttl-

tries as they are clistant frorn world lnarkcts, the
clernand fclr harclu'ooc1 is less than for stlÍtwoocl,

ancl althotrg1r theťe ale sevcraI l.tunc1recl species in
a small arca onl1, a few arc'of economic value.

The threat of the clestrtlction of thc rair-rfor-

ests has becontc a t-najol global conccrn. Sotne ot
thr: conscquenccs of dcfclrestation are clescribecl

irr Places 76 and Case StuclY 11.

; .,É 
' - |and beside roads/tracks cleared to a

width of 'l 
OO m and left as grass or

planted with attractive deciduous trees
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Ethiopia, Amazonia and Malaysia: forestry
in developing countries

Logging operations

ln Malaysia

Ethiopia
Early in the 20th century, 40 per cent of Ethiopia
was forested.Todaythefigure is 1 1 per cent. In

'I 90'l , a traveller described part of Ethiopia as being
'most fertile and in the heights of commercial
prosperity with the whole of the valleys and lower

slopes of the mountains one vast grain field.The
neighbouring mountains are still well-wooded. The

numerous springs and small rivers give ample water
for domestic and irrigation purposes, and the water
meadows produce an inexhaustible supply of good
grass the whole year.'A century later, the same area

was described as'a vast barren plain with eddies of
spiralling dust that was once topsoil.The mountains
were bare of vegetation and the river courses dry.'

As the trees and bushes were cleared, less rainfall
was intercepted and surface runoff increased,
resulting in less water for the soil, animals and
plants. There has been little attempt to treat the
forest as a sustainable resource.

Amazonia
The clearance of the rainforests means a loss of
habitat to many Indian tribes, birds, insects, reptiles

and animals. Over half of our drugs, including one
from a species of periwinkle which is used to treat
leukaemia in children, come from this region. lt
is possible that we are clearing away a possible
cure for AIDS and other as yet incurable diseases.
(Despite the rainforests being the world's richest
repository of medical plants, only 2 per cent have so
far been studied for potential health properties.)

Without tree cover, the fragile soils are rapidly
leached of their minerals, makinq them useless

for crops and vulnerable to erosion
(Figure 12.8).The Amazon forest
supplies one-third of the world's

oxygen and stores one-quarter
of the world's fresh water - both
would be lost if the region was

totally deforested. The burning
ofthe forest not only reduces the

amount of oxygen given ofí but
increases the release ofcarbon
dioxide (a contributory cause of
globalwarming). lt has also been

suggested that the decrease
in evapotranspiration, and
subsequently rainfall, caused by
deforestation could also have serious

climatic repercussions - could the Amazon Basin

become another Ethiopia? There is a much greater

need for sustolnable logging.

Malaysia: a mode! for the Íuture?

Malaysia has several thousand species oftree,

mainly hardwoods, with timber and logs being

the country's third-largest export. Howevel the

government has imposed strict controls, and the

Forestry Department'manages the nation's forest

areas to ensure sufficient supply of wood and other

forest produce and manages and implements forest

activities that would help to sustain and increase

the productivity of the forest' (Malaysia Official

Year Book, 2007). The Department insists that trees

reach a specific height, age and girth before they

can be felled (Figures 17.7 and 1 7.8). Logging

companies are given contracts only on agreement

that they will replant the same number of trees

as they remove. Many newly planted hardwoods

are ready for harvesting within 20-25 years

due to the favourable local growing conditions.

Further experiments are being made with acacias

and rattan, both of which grow even faster.

Conseq uently, ha lf of Ma laysia is still forested and as

most of the remaining third is under tree crops such

as rubber, oil palm and coca (Places 68, page 483)

stocks are being successfully maintained. Even so,

Malaysia's rapid industrialisation (Places 91, page

578) is causing increased deforestation, especially

around the capital of Kuala Lumpur. Attempts have

been made to make logging sustainable.
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W South-east Asia: forest fires

From September 1997 toJune 1998, much ofSouth-
east Asia was blanketed by a thick smoke haze, in

reality smog, caused by thousands of uncontrolled
forest fires, mainly in Sumatra and Borneo (Figure

17.9). At its oeak the smoke haze covered an area

the size of western Europe and caused visibility to
be reduced to 50 m. lts effects were various:

r Human The Air Pollution Index on Sarawak
reached 851 (300 is considered'hazardous'
for human life), children and high-risk groups
already suffering from respiratory or cardio-
vascular diseases (Places 99, page 621)were
prone to major health problems, and schools on

Sumatra were closed.

o Economic Airports throughout the region

were closed (an airline crash in Sumatra and a

shio collision in the Strait of Malacca were both
attributed to the haze), logging operations were

suspended and farm crops destroyed.

o Environmental An estimated 90 per cent of
canopy trees were lost in Sumatra and Borneo,

and the rate of secondary succession would
be slow; soils were seriously degraded; and
wildlife habitats were lost (including those for

such endangered species as the orang-utan,

Sumatran rhinoceros and Sumatran tiger, and
an irreparable loss in biodiversity).

Many Indonesians, accustomed to the humid climate

and with little experience of dry weather, still adhere

to fii'e-using traditions. Fire has long been used as a

quick and cheap method of land clearance by farmers,

and by plantation and forestry-concession owners.

ln I997 the monsoon rains failed and the resultant
prolonged drought, believed to have been triggered

by the El Niňo event (Case Study 9A), together With the
prevailing land use and land management conditions,

proved ideal conditions for the spread of forest fires

on an unprecedented scale.The remoteness ofthe
fires and the lack of resources, organisation and

expertise combined to make fire-control impossible.

Satellite imagery suggested that, although the blame

for most of the fires was apportioned to the many

small farmers, B0 per cent of the fires were due to
large companies. By the time the rains did come, in

May 1998, 10 million ha of forest had been burnt.

Lessons were not learned, however, and fires and the
resultant smoke haze kept returning each year until,

in 2006, the consequences were almost as bad as

in 1997-98. As in 1997, the fires followed a summer
drought associated With an E| Niňo event (Case

Study 94). Most of the out-of-control fires were, as in

previous years, on the lndonesian islands of Sumatra

and Kalimantan (lndonesian Borneo). Government

officials accused the many smallfarmers who clear

their land annually by fire, whereas environmentalists

claimed 80 per cent of the fires were begun by large

companies clearing land on big plantations, timber

estates and protected areas. By July over 1 00 fires

were spotted by satellite, by which time many people

were already experiencing breathing difficu lties.

During the first week of October, visibility in Pontianak
(Kalimantan) was reduced to less than 50 m for several

days, and many flights from the town's airport were
either delayed or cancelled. Air pollution was said to
be at a'dangerous'level and people were advised to
wear protective face masks if they went out of doors.

Schools remained closed. A thick haze, blown by a

strong wind from Sumatra, prompted Singapore to
warn peop|e against Vigorous outsíde activities, whiIe

in adjacent Malaysia,

Kuala Lumpur
recorded'unhealthy
air qualityiThe event
lasted several months.

In 2007, the Indonesian

government pledged

to reduce forest fires

while admitting to
its neighbours that it

might be incapable

of totally eradicating
them.With Malaysian

co-operation,
personner were
being trained in fire

prevention, Íire control
and public education.
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0pencaí mining for

coal, WestVirginia,

USA
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Even since the Neolithic (when flint was exca-
vated from chalk pits), Bronze and Iron Ages,
quarrying and mining have been an integral
part of civilisation. It was through the extraction
and processing of minelals that many of today's
'developed' countries first became industlialised,
whíle to some ,developing' countries the expolt
of their mineral wealth provides the only hope
of r aising their standar d of living. The modern
world depends upon 80 rnajor minerals, of which
18 are in relatively short supply, including lead,
sulphur, tin, tungsten and zinc.

Minerals are a finite, non-renewable resource
which tneans that, although no essential
mineral is expected to run out in the immediate
future, their reserveS aÍe continually in decline.
Resources are the total amount of a mineral in
the Earth's crust. 'l'he quantity and quality are

determined by geology. Reserves are the amount
of a mineral that can be economically recovered.

Although many items in our daily lives
originated as minerals extracted from the
ground, no mineral can be quarried or mined
without some cost to local communities and the
environment. llxtractive industries provide local
jobs and create nationai wealth, but they also
cause inconvenience, landscape scars, waste tips,
Ioss of natural habitats, and various forms and
levels of pollution.

The most convenient methods of mining are

open-cast and quarrying. In open-cast mining,
all the vegetation and topsoil are removed, thus
destloying wildlife habitats and preventing
other types of economic activity such as farming
(Places 79). Sancl and gravel are extlacted from
depressions which, although shallow, often

r each down to the water table, as in the Lea

valley in north-east London. Coal and iton ore

are often obtained from deeper depressions

using drag-line excavatoťs which are capable oi

removing 1500 tonnes pel houl(Figute 17.10),

Often, the worst scars (eyesores) result fiom

quarlying into hillsides to extract'hard tocks'

such as limestone and slate (Figure 17.11 and

Places 78). 
.[.here is usua1ly gleateÍ economlc anLl

political pIesSuÍe for open-cast coalmining tharl

to qually any other resoulce: it is the Cheapeý

method of obtaining a strategic energy lesoulcrl

but none generates greater social and environ-

mental opposition. The increased demand foL

aggregates for road building and cement manu-

facture has led to the go-ahead being given for

superquarries to be opened up in many different

parts of the world, including that at Dehra Dun

in northern India (Case Study 8).

Mining involves the construction of either

horizontal adit mines, where the minetal is

exposed on valley sides, or vertical shaft mines,

whele seams or veins ale deepet.
Deep mlning still affects local communities

and the environment either by the piling up ol

rock waste to form tips - of coal in South Wales

valleys (Aberfan, Case Study 2B) and china clal

in Cornwall, for example - or by causing surface

subsidence - as in some Cheshire saltworkings,

Waste can also be carlied into rivers where it can

cause flooding by blocking channels and, r'vhen

it contains poisonous substances, can kill fish

and plants and contaminatse drinking watet

supplies. This was highlighted in early 1992 when

floodwatels from Cornwall's last working tin

mine, Wheal Jane, flowed lnto rivers and to the

coast, calrying with them arsenic and cadmium,

The Dinorwic slate quarries,

Gwynedd, NorthWals
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Even since the Neolithic (when flint was exca-
vated from chalk pits), Bronze and Iron Ages,
quarlying and mining have been an integral
part of civilisation. It was through the extraction
and processing of minerals that many of today's
'developed' countries first became industrialised,
whi]e to some ,developing, countries the expoÍt
of their mineral wealth provides the only hope
of ralsing their standard of living. The modern
world depends upon 80 rna jor minerals, of which
18 are in relatively short supply, inciuding lead,
sulphur, tin, tungsten and zinc.

Minerais ale a finite, non-renewable resource
which means that, although no essential
mineral is expected to run out in the immediate
future, their reserves are continually in decline.
Resources are the total amount of a mineral in
the Earth's clust. The quantity and quality are

determined by geology. Reserves are the amount
of a minelai that can be economically recovered.

Although many items in our daily lives
originated as minerals extracted from the
ground, no mineral can be quarried or mined
without some cost to loca1 communities and the
environment. Extractive industries provide local
jobs and create national wealth, but they also
cause inconvenience, landscape scars, ÝVaste tipS,
loss of natural habitats, and various forms and
levels of pollution.

'lhe most convenient methods of mining are

open-cast and quarrying. In open-cast mining,
all the vegetation and topsoil are removed, thus
destroying wildlife habitats and preventing
otheÍ types of economic activity such as fatming
(Places 79). Sand and gravel are extracted from
depressions which, although shallow, often

reach down to the water table, as in the Lea

valley in north-east London. Coal and iron oLe

are often obtained from deeper deptessions
using drag-line excavators which are capable of

removing 1500 tonnes per hour (Figure 17.10).

Often, the worst scars (eyesores) result from

quarrying into hillsides to extÍact ,hard rocks,

such as limestone and slate (Figure 17.11 and

Places 78) ' There is usually gÍeateI economic and

politicai pressure for open-cast coalmining than

to quarry any other resource: it is the cheapest

method of obtaining a strategic energy resoulce,

but none generates greater social and environ-

mental opposition. 'lhe increased demand fot

aggregates fol road building and cement manu-

facture has led to the go-ahead being given fot

superquarrles to be opened up in many diffetent

parts of the world, including that at Dehra Dun

in northern India (Case Study 8).

Mining involves the construction of eithet

horizontal adit mines, where the mineral is

exposed on valley sides, or vertical shaft mines,

where seams or veins are deeper.
Deep mining still affects local communities

and the environment eithel by the piling up of

rock waste to form tips - of coal in South Wales

valleys (Aberfan, Case Study 28) and china cla,v

in Cornwall, for example - or by causing surface

subsidence - as in some Cheshire saltworkings,

Waste can also be carried into rivers where it can

cause flooding by blocking channels and, when

it contains poisonous substances, can klll fish

and plants and contaminatse drinking watel

supplies. This was highlighted in early 1992 when

floodwaters from Cornwail's last working tin
mine, Wheal Jane, flowed into rivers and to the

coast, carrying with them arsenic and cadmium,



5poil heaps above

BJaenau Fíestiniog,

Gwynedd

W NorthWales: slate quarrying

The Oakley slate quarries were first worked in 1 B 1 B.

By the 1840s, the most easily obtained slate had
been won and mining began.The introduction of
steam power and the building of the Ffestiniog
railway led to the export of 52 million slates
from Porthmadog in 1873. At the quarryt peak
productivity, 2000 men and boys were employed
on seven different levels. Each level was steeply
inclined into the hillsides and was worked to a

depth of 500 m. Apart from farming, the slate
mines were the sole providers of employment,

and Blaenau Ffestiniog's population peaked at
12 000. Working in candlelight in damp and dusty
conditions for up to 12 hours a day, and with rock
falls common (pressure release, page 41) the life
expectancy of miners was short. By the turn ofthe
century, the manufacture of clay roof tiles heralded
the beginning of the industry's decline and in
197i the mine at Blaenau closed. A decade later,

renamed Gloddfa Ganol, the underground galleries
were re-opened to tourists, some of whom arrive
via the narrow-gauge Ffestiniog railway.

As the mines closed, people became either
unemployed or were forced to move to seek work

- the present population of Blaenau is under 500.
Today the slate mines are a tourist attraction and
have again become the town's largest employer.
Above the rows of the former miners'cottages tower
the large and unsightly spoil heaps (Figure 17.12) as

for every tonne of usable slate, ten tonnes ofwaste
was created - though these spoil heaps seem more
stable than the coal tips which affected Aberfan
(Case Study 2B). Some of the old buildings have
been restored as tourist attractions and there is little
evidence of subsidence as in other mininq areas.

total output and the number of workers have fallen
rapidly due to the depletion of reserves (especially

those of the highest-quality), the low market prices
and the rising costs of extraction. Many of the
former mines have been left as land either covered
in mining spoil (Figure 17.13) and polluted lakes or
with abandoned overhead'railwaysi machinery and
buildings. There is talk of re-opening some of the
mines in Perak in the north-west of the country due
to a resurgence in world prices.

One of the largest abandoned mines lies 15 km

south of Kuala Lumpur in an area of rapidly
growing housing and high-tech industry. lt has

been converted into a theme park with the world's
longest aerial ropeway, together with water slides
and various water sports (Figure 17.14) .

Disused tin mine,

/\4a laysia

WMalaysia:tin mining

Malaysia (2008) is the world's seventh major
producer of tin ore but whereas it was the world
leader until 1993 and in 1970 was producing 40 per
cent of the worldt output, now its contribution is

only 1 per cent. Early tin mining was typical of the
colonial trade period (page 624). British settlers
brought in the capital, machinery and technology;
supervised the mining; and organised the export
of tin for refining. Malaya, as it was then known,
received few advantages. Most tin was obtained by
opencast methods and the use ofhydraulicjets.

After independence, when the mines were
nationalised and operated underthe Malaysian
government, tin played a major role in the countryt
economic development and its emergence as one of
theAsian tigers'(page 578). However, since then the

5unway Lagoon Theme Park,

near Kuala Lumpur, Malaysia



Having completed any sampling exercise
(Framework 6, page 159), it is important to

remember that patterns exhibited may not
necessarily reflect the parent population. In other
words, the results may have been obtained purely

by chance. Having determined the mean of the

sample size, it is possible to calculate the difference

between it and the mean of the parent population by

assuming that the parent population will conform to

the normal distribution curve (Figure 6.37). However,

while the sample mean must be liable to some error

as it was based on a sample, it is possible to estimate

this error by using a formula which calculates the

standard eror of the mean (SE).

= mean of the parent population

= standard deviation of parent population

= square root of number of samples

We can then state the reliability of the relationship
between the sample mean and the parent mean

within the three confidence levels of 68,95
and 99 per cent (Framework 6). Unfortunately,

when sampling, the standard deviation of the
parent population is not available and so to get

the standard error we have to use the standard

deviation of the sample, i.e. using s ratherthan o.

Although this introduces a margin of error, it will
be small if n is large (n should be at least 30).

For example: a sample of 50 pebbles was taken

from a spit offthe coast ofeastern England.The
mean oebble diameter was found to be 2.7 cm

and the standard deviation 0.4 cm. What would be

the mean diameter of the total population (all the
pebbles) at that point on the spit?

CE_ 0.4 0.4

\Eo 7.07
0.06 (to two decimal places)

This means we can say:

1 with 68 per cent confidence, that the mean

diameter will lie between 2.7 cm + 0.06 cm,

i.e.2.64to 2.76 cm

with 95 per cent confidence, that the mean

diameterwill lie between 2.7 cm+2xSE
(2 x 0.06 = 0.12 cm), i.e. 2.58 to 2.82 cm

with 99 per cent confidence, that the mean

diameterwillf ie between 2.7 cm+3xSE
(3 x 0.06 = 0.18 cm), i.e.2.52 to 2.88 cm.

lf we wanted to be more accurate, or to reduce the

range of error, then we would need to take a larger

sample. Had we taken 100 values in the above

example, we would have had:

í1oo

which means we can now say with 68 per cent

confidence that the mean diameter size will lie

between 2.7 cm + 0.04 cm (i.e.2.66 to 2.74 cm).

Of course, this also means there is a 32 per cent

chance that the mean of the parent population is

notwithin these values.This is why most statistical

techniques in geography require answers at the

95 per cent confidence level.

This standard error formula is a pplicable only when

sampling actualvalues (interval or measured data).

lf we wish to make a count to discover the freouencv

of occurrence where the data are binomial (i.e.they

could be placed into one of two categories), we have

to use the binomialstandard error. For example,

we may wish to determine how much of an area of

sand dune is covered in vegetation and how much

is noť covered in vegetation. When using binary

data, the sample population estimates are given as

percentages, not actual quantities - i.e. x per cent of

points on the sand dune were covered byvegetation;

x per cent of points on the sand dune were not

covered by vegetation.

The formula for calculatino standard error usino

binomial data is:

where: p = thepercentageof occurrenceof points

in one category

4 = the percentage of points not in

that category
n = the number of points in the sample.

A random sample of 50 points was taken over an

area of sand dunes similar to those found at Morfa

Harlech (Figure 6.33). Of the 50 points, 32 lay on

vegetation and 1B on non-vegetation (sand) which,

expressed as a percentage, was 64 per cent and

36 per cent respectively. How confident can we be

about the accuracy ofthe sample?

0.4 A A (to two

10.00 places)

o

1n

where: Í

\rn

s24 Rural land use

= 
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= 6.79



As the sample found 64 per cent ofthe sand dunes
to be covered in vegetation and knowing the

standard error to be + 6.79, we can say:

1 with 68 per cent confidence, that the vegetated
area will lie between 64 per cent + 6.79,i.e.

between 57 .21 and 70.79 per cent

2 with 95 per cent confidence, that it will lie
between 64 per cent + 2xSE (2x6.79 = 13.58),

i.e. between 50.42 and 77.5B peÍ cent wi||

be vegetated

3 with 99 per cent confidence, that it will lie
between 64 percent I 3 x SE(3 x6.79 =20.37),
i.e. between 43.63 and 84.37 per cent.

Minimum samplesize
It seems obvious that the larger the size of the

sample, the greater is the probability that it accurately

reflects the distribution of the parent population.

It is equally obvious that the larger the sample, the

more costly and time-consuming it is likely to be to

obtain.There is. however, a method to determine the

minimum sample size needed to get a satisfactory

degree ofaccuracy for a specific task, e.g. to find the

mean diameter of pebbles on a spit, orthe amount of
vegetation cover on sand dunes.This is achieved by

reversing the two standard error calculations.

For measured data: lmagine you wish to know the

mean diameter of pebbles at a given point on a spit

to within + 0..l cm at the 99 per cent confidence level.

The 99 oer cent confidence level is 3 x 5E

?(

-\rn

i.e. 3s = 0.1 lh
3s

Y&g* m*** ť*r r'mrm* ťweffičx#*$tŤffiffi€

As was shown on Figure 17.4, there is often consid-
elable competition for land in most rural areas and,
therefore, there is a need, in most people's opinion,
for careful management. In Britain, this manage-
ment may be the task of national, local or volun-
tary organisations such as the Department of the
Environment, the various National Parks Planning
Boards (Places 92, page 592) and the Council for
the Protection ofRural England (CPRE). Pressures

on rural areas inclease towards large urban areas

where there is a greater demand for housing, shop-
ping, business parks and recreational facilities
(Figure 14.2O and pages 433 and 567). Pressure on

i.e. - = rh
0.1

We determined earlier that s (standard deviation of

the sample) for the pebble size was 0.4, and so by

substitution we get:

1'2 r
0.1

Tl.e. l2 = \/n

n=122

n = 144

We would need, therefore, to measure the diameter

of 144 pebbles to get an estimate of the parent

population at the 99 per cent confidence level.

For binomial data: How many sample values are

needed to estimate the area of sand dunes which is

vegetated, with an accuracy which would be within
5 per cent ofthe actual area (i.e. at the 95 per cent

confidence level)?

pxq
tt - -----.-

(sE)'

Again by substitution we get:

64x36
(s)'

n = 92.16

We would therefore have to take a sample of 93

values to achieve results within 5 per cent of the
parent population.

the land may be even gÍeatel in economically less

developed countries where the need to improve
people's basic standard of living is likely to take
preference over management schemes.

One attempted management scheme in a

developing country is described in Places 80. It

draws together several topics discussed in this
book, i.e. an island (Chapter 6) with interre-
lated ecosystems (Chapter 11) offering alterna-
tive, rural land use possibilities (Chapter 17),

where the population is increasing (Chapter 13)

and wishing to improve its standard of living
(Chapter 2l t, thus putting pressure on natural
resources (Chapter 17).

Rural land use 525



W Mafia Isrand,Tanzaniar rurar management

Over two-thirds of Tanzaniat 900 km long coastline
consists of three fragile ecosystems - a fringing
coraI reeí separated from mangrove swamps on the

mainland by a lagoon. Mafia lsland, where the coral
reaches above sea-level, is a national marine park.

An island management plan was put forward in the
1990s to try to maintain economic development,
to conserve resou rces for future generations and to
avoid conflict between different land uses and users.

Some of the various economic activities threatening
the fragile island ecosystems include the following:

. Coral mining The removal of live coral for the

tourist and curio trade, and of fossilised coral
rockfor building purposes (Places 37, page 302).

For lime, the rock is burnt over fires made from
locally collected wood.

o Fisheries At all scales from subsistence to
commercial, taking fin-fish, octopus, crayfish
and edible shellfish.

Dynamite fishing The illegal use of dynamite
to stun and kill fish.This destroys the physical

structure of the reef and kills virtually every
organism within 15 m of the blast.

Seaweed farming lmportant as a means

of diversifying income but suffers from the
problems associated with cash crops and could
lead to biodiversity loss through the creation
of monoculture (page 501).

Salt production By evaporation: hypersaline
seawater is boiled using local mangrove wood
for fuel, a crude process that can cause the
denudation of |arge areas of mature tÍees.

Tourism A rapidly growing industry and
one that the government is keen to promote.
Coastal tourism includes game-fishing,'sea-
safarisi diving, snorkelling and beach activities.
Tourists, per capíta, are major consumers of
resources (drinking watel fuel and foods), can
damage the natural environment (new hotels,

destruction ofthe reef) and can cause cultural
conflicts (dress code in a Muslim country).

Off-shore gas extraction From the small

Songo-Songo gasfield.

Farming Pesticides entering the lagoon behind
the roof are killino coral.

A new management approach
This aims to satisfy economic, social and
environmental obiectives in order to ensure:

o the maximum sustainable economic benefit
from the long-term use of natural resources
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o the maintenance of the conditions and

productivity of the natural environment

o the allocation of resources between comoetlno

uses ano users.

These aims are often seen as contradictory,
and the main problem is how to cope with the

diverse requirements of the different usergroups,

especially those who utilise finite resources.

Developing a management model
To achieve an understanding ofthe nature

and conditions ofthe resources in a proposed

management area, the following considerations
should be explored:

Politicalfactors What is the scale and

structure of the area? ls it stable? Who will pay?

Can it provide finance or secure funding? Who

will advise? Are there powerful interest groups

either for or against?

PhysicalfactoÍs What are the main physlcaI

features? Are these stable? Are there anv natural

haza rds?

Biological factors What biological
communities exist? In what condition are they?

Are there records of change or overuse over a

period of time? Are there species of endangered,

cultural or commercial imoortance?

o Socio-economic What are the current uses of

the area? Who uses it? Are they traditional or

Iocal uses? Have they a commercial interest?

How are the resources exoloited? Are these
practices sustainable or destructive?

Once an area has been chosen, four stages can lead

to a practical plan for its creation as a multi-user

management scheme:

1 The definition of management goals - normally

including conservation, sustainable resource

use and economic development (Framework 16,

page499).

The establishment of an administrative authority-

the process of human representation.

The formulation of a management strategy and

objectives - an assessment ofthe physical and

human characteristics of the whole area and,

within it, sub-zones.

The development of legislation - to achieve the

objectives.

But remember - no olan should be considered as

final - it is simply an improvement on what was

done before.
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The scenery ofthe mountain states of
western USA is spectacular and varted. lt

lncludes some of the country's highest

peaks, as well as extensive desert and

wild river scenery. Yel owstone was set up

^ B -. d1o q o gLoo \ l1tr v ol d. be(l

known National Park with its variety of
mountain and vo canic scenery, geysers,

hot springs, canyons, lava f ows and wild

lfe rncluding bear, elk and buffa o (bison).

Tourists from all over the wor d now flock

to the region to visit the large number of
d."signated National Parks, Monuments and

Recreation Areas. Figure 'l 7.15 indicates the

accessibility of the most popular attractions

forvisitors from major clties and lnterna

tional a jrports. Over 3O million peop e ive

wrthin 5OO km of the major National Parks

and Recreairon Areas.

The National Parks were set up to pre-

serve and protect the environment for
|-.e qer p'd ioÍ. .V s Lo.\ dlÓ FTLoL/aoed

to stay, but apart from workers assoctated

ARIZON
Phnpniv'.'"...','.

with the Nationa Parkthere are no perrna-

nent residents within the parks. (This is a

major difference frorn National Parks ln the

UK where farmers and other residents ive

on the land throughout the year.) Lodges,

hote s, tourst vi ages and regulated

camping grounds are provided, together

with we|] made roadS and tracks to the d jÍ

ferent scenic attractions. This contributes to

visitor pressure on'honeypot'sltes such as

Oid Faithfu in Yellowstone where people

wait for the geyser to bLow once every 85

minutes (Figure 1 7.,l6).There are traffic jams

as cars stop to watch antma s such as bison

g razi ng or herd s of el k c ose to the road

(Figure 17.17). Roads are c osed by rangers

if pressure is considered too great.

Visitor numbers to the Parks and

Recreation Areas in the mountain states

have continued to increase. Many come in

private cars, camper vans and buses. Park

authoritres are working to prov de better

traffrc management, which tnc udes vehicle

No
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Rural conflicts in south-western USA

resiriction. The most popular'rou nd tou r'

of parks includes those located in Utah

and neighbouring Arizona. Of these, by tar

the most popular are the Grand Canyon

Natronal Park with 4.4 million visitors rn

2007 (Fiqure 7.19) and the Glen Canyon

National Recreation Area with 1.9 milllon

visitors (Frgures 11 .22 and 17.23). Both of
these areas stretch along the sides ofthe
Colorado River but therr access and uses are

very different, as most visitors to the Grand

Canyon travel to the North or South Rim to

look down at the river flowing 1.6 km below
them, whereas at Glen Canyon people have

access to Lake Powell which was created by

damming the river.

At present most vlsitors to the Grand

Canyon go to the South Rlm, marnly

because rt has easier access, more facilr-

ties and better panoramic vrstas altnough

the North Rim, which is closed by snow in

winter, is becoming increasingly popular.

The Canyon itse fcontinues to attract

rafting and canoeing enthusrasts but their

number is strictly lmited to protect the

natural habitat along the river banks. At the

western (downriver) end of the National

Park is the Lake Mead National Recreation
A coyyl i nl-aslo.pr advarloge o'lhpl"kp
created by the constructron ofthe Hoover

Dam (Figure 17.18).This dam, known as the

Boulder Dam when it was built ln the 1930s,

has created a lake which has a shoreline of
over l lO0 km and whose water is used for

irrigation, to provide hydro-electricity for

the ocal area and recreation opportunities

for lake cruising, boating and swimmrng.

The dam is on y half an hour away from the
'bright- ights'of Las Vegas.

The numbers visiting Utah's five National

Parks ofArches (Figure I 7 1 9), Bryce Canyon,

Canyonlands, Caprtol Reef and Zion

doubled between 1 982 and 200/.These
pd'i \, logeller w;11 qro Fr p'olecled drpos

such as Goosenecks State Park (Figure I /.20)

and, stradd ing the border with Arizona,

Monument Valley Navajo Tribal Park

(Frgure 7.25), offer some of the world's

Tro\. . pectac- dr do'el t and r e'e'odod
(car'yon) scenery. Visiiors using motor cara

vans,4x4s or tourist buses can rnanage to

visrt all of these attractions in a week, but for

those who are more energetic, twice that

time is preferable. At places like St George,

near to Zion National Park, and Moab, close

to Arches National Park, many holiday
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Yellowstone National Park: bison

grazing on the verge; the vegetation is

recovering from a brush fire

lodges and sma I hote s have been bur t,

together with housing for'retirees'wish ng

to move away from large urban areas.

Rainfa I ls low in the Basrn and Range

province lying between the Slerra Nevada,

which forms the border with California to

the west, and the Rocky Mountains in the

east. Although the states in this region now

re ) L,por 'o..rri.r as rf e r ndio \o- re
of employment, the rural economy also

depends on ranching, irrigatron and mrning

ln an area that is natura 1y short of water,

and where the problem has been accentu

ated by recent droughts, it is not surplsing
Lh"L |e e s' ou|o oe orl cLs o/é. '-, U e'

n the last three or four decades there has

been rapid in-m gration to tne region,

particuiar y to the larger urban areas of Salt

a-e ( Ty'. Dhoer' o"d asVeoa . h' e.o d

other smaller towns, are growing as more

people decide to move here partlyÍorthe

c imate and partly as they choose to work

from home using computers and other

electronic equipment.
ncreasing arnounts of expensive water

are taken by canal and pipeline to frl the

swimming pools of new houses and to

work the fou ntalns of Las Vegas. This extra

water means there is less for agriculture,y.*

farmlng ltself needs more as the extra frult

-^: .,^^^+.Á ^. !^-.^l^lolo ý- Jř|dL] ť' LJ-l] ol LlL lD; 0ol"l..W

residents and tourists can on y be grown
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under irngation. rrigation is a so necessary

close to cities where qood-quality pasture

d |o . l eedeo od ) ofu5 o'e 'o be eo €d

o rre'rll bJ-Ioropo he- oo,\ C d' 1

rnore remote areas where t helps produce

lle, ageforb.e' d rl. lg,'e -ll\
There are also watei'drsputes between

rndrvidualstates.

Tradltionaly, severa of the south-western

states were mportant n'l neral producers,

especially of copper, si verand gold. Much ot

the easily obtained and higherquality ores

have a ready been used, whiLe falltng world
prices and rising extraction costs have forced
|.e c o). .e o.a b-| 'l e rosL pro.;rob|é o'
mines, eaving scaTs on the landscape.

Glen Canyon National
Recreation Area
This Recreation Area is based on Lake

Powe (named after Major Powe lwho
ed the first expedition down -l600 

km of
rapids rn the Co orado River), whlch is the

country's second largest artifrcial reservoir.

Desprte a hard fight by conservationists,

the G en Canyon Dam was begun in I 956,

completed in 1963 and the reservoir had

filled by 1972. When full the lake which

accounts for only 1 3 per cent of the tota

Recreation Area is 300 km long and has

ťj'tl;i: i;

Gooseneck State Park,

Utah

a shore ine of 3000 km due to lts zlgzag
ging through 96 major canyons. Hiqh

water, reached in the mid-l9B0s when the

lake was over 
,125 

m deep, is marked by

a whrte ring etched into the red canyon

wa s. Since then the onset of numerous

drought years has resu ted in a drop rn the

lake level, by 2005 of over 30 m, and its

volume has decreased by one third.The

a|| ' Ie re re ed|Ód peIro9 / ol. ird'ar
carvings, compare Figare 7 .7'1and enabled

visitors to walk (ratherthan visrting by boat)

into some of the tributary canyons. lt also

meant the exposure of huge areas of mud

"L 
Lhe he"d o[ hedra\rn dorr r e>e.ro''

and the closure of marinas, as at Hite. Since

that time the wet winter of 2005 and record

snowfalls in 2008 have seen the levels of

Lake Powe rise by 1 5 m equal to ha f its

prevrous fal .

The lake rs ideal for water sports such as

canoeing, water boarding, water skiing,

wind-surfing, scuba diving and fishing.

Most tourists hire houseboats whose
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engths range from I5 to 25 m and which

can cost up to S l4 000 a week to hire. The

latest houseboats, which can sleep B to

12, come with a hot tub, a wet flar and a

I 2Ocm flat-screen TV Around the shores of

Lake Powe are six marinas (.Fiqures 17.22

and I 7.23) with the names of Bullfrog,

Hite, Wahweap, Ha 's Crossing, Dangling

Rope and (the Iatest) Antelope Point. On

land there are wi derness trails and back-

country roads which can only be used by

four-wheel-drive vehicles, but which give

access to isolated geo ogical, hlstorical and

archaeologica sites, such as the Rainbow

Arch Monument Park.

Environmental damage is evident along

the busiest stretches of shoreline.'Adopt a

ollO1 ' d\ Oe.O'fP o S OOof. e' CO.- oginq

visitors to take out everything they take

in. Water quaLrty is constantly tested and

uVo e' 5i 'ia'' or€ dos gToteo Ío:pecifi. 
"teoq.

Summers can be extremely hot - up to 43'C

whrle wrnters, when fishing is almost the

sole recreational actrvity, are very cold.

A survey of visrtors in 2007 showed that

48 per cent were aged in the 41 -65 age

group; 78 per cent had

vrsited before; people

came Írom 48 States

and 2l countries; and

most carne for erther

the scenery or for

motorised boating.

Over 85 per cent found

the qua rty of services,

facilltles and recrea-

tional opportunities as

'very good'or goodl

Glen (anyon National

Recreation Area: Bullfrog

terry, Lake Powell
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Glen Canyon Nationa!

Recreation AÍea

Back country
camping and

hiking

Ranger station,
marina, stores,

hotel

Q hon"ypot uruut

''-- state boundary

Marina, campsites,

trailer village
(camper and

caravan site)

Crossing

Fishing,
camping

ARIZONA

ForestWorld:
http : i /forestworld.com/

Natural England:
www.naturalengland.org. uk

UN Food and Agriculture Organisation
Forestry:

www.fao. org/forestry/home/en/

Water ski-ing,
sa iling

Las Vegas
42Okm

Main visitor centre,
marina,

|náao <hnnc

trailer villaqe
\-\\

Glen Canyon
Dam
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I

a 'Forestry is not usually economically viable in developed
countrles unless supported by the state with subsidiesl

Explain the advantages offorestry in rural areas ofthe
United Kingdom, giving:

ii 'ln the last decade ... forest operations have been
transformed, with a shift towards smaller-scale
practices which are more environmentally and
aesthetically sensitive.'Explain how the changes
in forest management referred to above have
improved the rural envlronment in parts of the
United Kingdom (5 marks)

With reference to a named tropical country, explain how
commercialforestry in the rainforest can be a form of
sustainable development (B marks)

2 Study Figure 17.24. lt shows how conflicts may arise in a

rural area where recreation and tourism are important.

a Name a rural area in a more economically developed
country where recreation and tourism are important, and
where their development has caused conflicts with local
oeoole and conservationists. Describe conflicts in that
area ltetween:

i tourists and the local community

ii tourists and conservation

iii the local community and conservation. (B marks)

Explain how management of the area is attempting
to reduce the conflicts described in a abrove. (7 marks)

Can tourism ever lead to sustainable development
in rural areas in less economically developed
countrles? lllustrate your answer with reference to
one or more case studies. (10 marks)

4 e & É ě* & & 4 & ža é + é *+ *É !1 &+ ě 4 q + É4 4 e é ě 4 
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How has commercial forestry caused environ
mental damage in tropical regions? (7 marks)

Suggest how commercial forestry in tropical
regions can be managed so that it is a
sustainable form of development.

Discuss this statement with reference to examples from
more economically developed and less economically

(25 marks)

i two socio-economic advantages

ii two environmental advantages.

(4 marks)
(4 marks)

b i Explainwhysomepeoplethinkthatcommercial
forestry plantations have caused environmental
damage in some parts of the United Kingdom. (4 marks)

3 a 'ln the last decade ... forest operations have been
transformed, with a shift towards smaller scale practices
which are more environmentally and aesthetically
sensitivel
With reference to a named area of forestry in the United
Kingdom, explain how the changes referred to above
have altered forest management practices. Explain how
this has benefited the environment (l0 marks)

'The development of the tourist industry can bring both
benefits and oroblems for communlties and the environment
of rural areasl

b

bi

(B marks)

Needs of local community

developed countries.
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