The Changing Landscapes of the UK

LEARNING OBJECTIVE
T study the geoiogical
varigtions within the UK

* To know the characteristics
and distribiution af tha LUK's
mgin rock types: sedimentary,
igrecus and metamorphic

To understard the rola of
geolagy and past tectonic
processes in the development
of upland anag lowland
landscapes,

¥

Geakagy - the soisnce that deals with the
physical siruciume of the Edh, iLs history
ang fow & onanged

Textura - the foal and appearance of §
matarial

Compodilion - what a material 5 made
wp ol

Fossils - the repanants of prakastons
orgarsrs, such 23 8 fish sheieton or a leaf
imgrint, whigh hiva bacome ambedded in
anck

There are geological variations
within the UK

The UK, githough & small country, has a wide variaty of landscapas. Tha
geclogy of the UK has piayed a role in this varisty, The main rock typeas
found In the LK that will ba d: ssed (n this chaplter are sadimentary
(chalk and sandstone), igneous {basalt and granite) and metamarphic
[schists and slatas). These rocke display & number of distinctive
characteristios,

Formation of sedimentary rock

Sedimentary racks are formed in layers. Many are formead from waatherad
or arpded rock gdegrns that has been transported and deposited, the
deposited rock aralns bullg up in lgvers called sediments. The waight of tha
sacdiments cause the lavers at the botbom to become compacted, farming
sedimentary roohs such 25 sandstona, Other sedimentary racks are tormed
In the same way; for example, dead s2a creatures gat cormpacted on the
g3 bed Into challe This process can take millions of years,

fﬂh:!rﬁcterisﬁﬂ% of sedimentary Tocks
Sedimantary rocks
« -gre classified by texture and composition
+  Lmigily have layers
» ‘often contein fossils
« ‘gre compoded of rournided grains pushed togsther

» have a great vanery in colour

= gre made of particies that ey be the s8me slze or wary

# Flgure 11 Sandstene 3t Baggy Poent. Davar,
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# Figure 1.2 Chalk cliffs in Hent

Format on of igneous TOCKS

Ignecus rocks are formed from malen reck called magma that is found
nside the Earth. When magma cogls it torms igneous rocks. I magma
canls undarground, It coals slowly, farming rocks that contain lamge
erystals such as granlte IF magma erupts from a volcano, it cools quickly,
forming racks that contain small crystats, as basslt

( Charar teristics of igneous rocks
lgreoius rocks:
» gre formed from meten rock imagmal
= gre made from randomly arranged crystais
tant racks

= ETE VEFY TES
« doonot contain fosgls

» My be intrusive. farming insige the Earth, sucn as granite

» iy be extrusne, formimg on the Eartns surface, such: a3 Dasall

# Figure 1.3 Granite sceneny at Haytor an DAarmoor,
Scotland.

Crystals - 2 solid meterial that & arranged
i & raguar form with definits lines of
symmetry

Revistant - stmng roccs that can
withstand waatherng and srasion

# Figure 1.4 Drumadoon Dasalt columns an the tsle of Arran,
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Formation o J Characteristics of matamorphic rocks

s Metarnorphis 1ocks:

These rocks form when igneous ar = are formed froem otner tocks, sithier sedimentary or igneous
sadirnantary rocks ar puc under
great pressurd-Or are close 10 8
spuroe &f heat The rocks g not
meltsd butare heated. Under these
two coaditions the minetals witbhin
the rack change chemucatly to form
2 new type of metamerphie rock,

= greformed under orest Negt or pressure Fingal’s Cave
= mave crystals that can be amanged In !a:_-\"ET& for examnple slate which iz

farmed from sh

= can contain fossis although the fossils are wsually soueczed out of
shape, forexample marble
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Thie different types of rocks have varying resistance i phwsical processas.
lereous ard metarnaronic recks tend 1o be more reistant and thesfon :
farm weland, or highlang, areas. The janeous snd metamorphic rocks in Review
the LI wera formed when it had tectonic activity. Voleanic cones can still Identify the iocation of one area of granite By the end of this section you should be abrie to
be sear i the UK landscape, for example Abbey Craig near Stirling i landscape in the UK
nt ) o "
built on a volcanic plug {see pags 50). The island of Allsa Craig isalsa = ts basalt fourél In the southeast of Bnglang? g des_c ribe the charactaristics of the UK's main
Yoltanic ol , rock types
Name twe areas of chalk hills in the UK ¥ locata the main rock typee an 4 map af the LUK

The lowland iandscapes are formed from sadimentary rocks. Theso Name a yolcanic cone that can still be seen in the UK Jundarstand the role of geclagy and past

landiscapes are not necessarly flat - they can centain rolling hills, such -as Extension tectonic pracesses in the devalopment of
the Morth Downs - but they are much lower landscapes as the rock fypes iy upltand and lowland landscapes.

Wisit the Geclogical Society's website (wwwasalaos

graulk) to lesmn about the distribution of the UKz main

rock types

are less ressstant to physical processes,
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A number of physical and human processes work
together to create distinct UK landscapes

LEARMING OBJECTIVE
To study the physical and
human processes that have
created the distinctive
lzndscapes of the UK

B To undesstand how dstinative
uplang ane lewvland landscapes
resull from the imteractian of
physical processes (glacial
erosion and deposition
weathering and climatological
processes. post-glacial river
andslope processesi.

P T racognise how gistinctive
landscapeas result from human
acrw't}r Iagrlculnue, fc-rest’.}'.
settlernent] cver time.,

The uplang iandscapas of the UK. coukd not be destribed as mountainous
bt they are very different from the lowland areas, The upland areas were
faremed by rasistant rocks rnillions of yesrs ago and their landscane nas
been definad by the physical processes at wark duning the last e age
Thig UK had Lgon cowerad by 108 during ice ages an & number of
oocasions, The extert af the coverage during the last ce aga, sbout
20,000 vears sgo, is shown on Figure 18 on page 7.

Since the last ice age, weathering, clirmate and gther physical agamts have
had an imipact on the andscaps. The landscape has Bbaen shaged by the
work of rivers (see page 25) and slope processes: SuSh 3s mass
mavarmant (see page 273 Thea climate of the LUK has also had an impact
on the lendscape For example, heavy rainfall will cause rivers to have
greater arosve power. Machanical. biological and chemica! westhering
(see page B) also have a cantinua! impact on the landscase

The lowland areas of the UK ware shaped by glacie! outwash, As the
glaciers melted (he water fomed distinctive lowland landscapes, Thase
landscapes have continuslly been shaped by rivers, weathering and slope
processes, outlined in Chapters 2 Zand 4

These landscapas have also chanaed gver time dus ta human sctivity,
The building of settfements & perbaps the maost distinctive change
houses, induetres 2nd roads connacting settlements have changed the
landscape forever, with natural landscspes becoming human ones,

The agricultural lzndscape 2lso continues to change. Criginally the lend
wis farmed with hedges and walls as fickd boundaries: 85 farming
practices have chamged ocver tmé, however, tThe hedges In Sorme pans of
the cauniry have been removed and extensive areas of fand have een
cregted to aliow for the large machinery that is now used. The landscape
of the countryside. particularly in lowland areas, is continually evolving

Tha landscape of the UK Ras 2lso been infiuenced by forastrye Qriginally
much of the LK was covered by deciduous woodiand Owar hundrads of
yanrs the woodiand has been felled, which has ch anged the landscape in
a number of ways Land that was once coverad In trees = now open
magriand, settlement and farmland. Thare has =lso besn a changes in the
tee af woodiand in the UK, because much of the waodland which Ras
been grown to replace the felled woodiand is coniferous, not deciduous.
In Scatland, the amount of woodland had decreased to four per cent of the
landzcape by 1200 The total i= now back up to almost twenby par cent

Key
Iee stwet o [T
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* Figure 1.8 The extent of the ica sheet dunng e most
recent glacistion - Devensian

_J Review

Idenify three agent= of encsion that change the lendscaps By the end of this section you
Describe how rivers can change the landscapes. sholid be able be

State thres humar activities that change the landscape o Uniderstand Fow ot s
Describe how farming Ras changed the lendscape of the UK gver the Jowland landscapes rasult
past 200 years from the interaction of
afysical processes

bl . : it "
Extersion # recognise that distinctive
Use the intemist to research information abeul the last ice age. Try to landscapes can result over
grawer the follovwning quastions time from human activity

What is meant by an ice age?

When was the last ce age?

Which-areas of the UK were covered with ice?

Winat was the imgact of the ice on the UK landscape of today?

Examination-style questions

1 Study Figure 1.70 on page 5. Identify the location of one area of schist landscape 1 rrark}
2 State cre example of ignecus rock. Clmarky
3 Ltate one characteristic of igneoys rocks {1 mark>
4 Forestry 15 8 human activity that affects the landscape. Mame ane other human activity

that affects the landscape, {1 mark
5 Explain how that activity affects tha landscape, {2 marks)

Total: 6 marks |




To study the physical
processes that interact to
shape river landscanes

To wnderstand the jripact of
wasthenng. mass movement
and.arosian on fiver landscapes.
Te understand the ways that
rivers transport and deposit
material

To reCognisa that rivers are
differant between their upper
rmid and |[ower courses

To be able to siplain witty river
charactenstics change #ong
e course of a river, sush as
the River Creedy

Ta know How the LIK's weather
and climate affect river
processes and impact on
landferms and landscapes

River Landscapes and Processes
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Thers are three main forms of weethering: mechanical. chemical
and biologizal

Freeze-thaw westhering, or frost schon, 15 when water gets into cracks in rocks.

Wher the temperstura falls beiow freszing, the water will exgand &5 i tumes into
e This expansian pubs pretsors on the mock around It and fragments of reck
may Draak off. This type of weathering is cormmon in highiand zraas whore the
mmparature is shove freesng during the day and below freesing durlng the
night. This can causa the break-up of rocks on rverbanks

Ralmwater contains weak acids that can reast with certain rocle types. Tha
caroonates in limestone, for example, ara dissolved By these weak acids
and this causes the rock to brask up or disintegrate This can be =eef on
lrestane pavernents or on limastone <liffs in a gorge. Figure 3.1 shaws
chamical westhenng on the Devil's Pulpit rock in the Lower Wye Valiey,

This i3 the action of plants and arimals on the land. Sseds that Faill inte

» crackiE in rocks will start to grow
whern maosturs is present. The roots
the yaung plant puts aut force their
way into cracks and, in time, can
break ug rocks. The rocks can ther
be washed away by rainwater
lzaving the roots exposed (sec
Figure 3.2 on p page 27).
Burrawing animals. such as rabhits,
can alsg be raspansible for the
further break-up of rocks,

L]
5 Figure 3.1 Chemical weathering on the
Diewil's Pulplt, Lower Wye Valley

Mass movement iz when material moves diown 8 slope
due ta the gull of gravity, There are many tppes of
mass movement but, for the purposss of thischapten
onby slumping and sliding will be discussed, Slumping,
alsa known as rotational slioping, 1S common an
riverbanks and invalves an area of riverbank shpoing
into tha river, Due to the nature of the slip. it leaves
behing a curved surface, This Is very common on clay
riverbanis. During dry westher the tlay contracts and
cracke; whan it rains, the water runs into the cracks
and Is absorbed until the rock becomes saturated. This
weakans the rock and, gue to the pull of gravity, it
Lhips down the slope on it slip plane.
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The water in a rlver i5 continually attacking its bed and
banks in @ procass known as arasion, Many of the
same processes are used by both the ses and rivarsto
grode land, The theory box should be referrad to
throughout this chapter to understand the procasses

of river erassn

Material that the river is carrylng is thrown against the
Flver pad and banks These particles break off more
rocks which, in burm are thrown againet 1he tiverbed
and benks 2= the water continles 1o make 115 way

dowmstrearmn.

THis i5 the pragsure of the water baing pushed against

the riverbanks [talso includesthe commpression of Girm |
eracks 35 the waler splashss aoains: the riverbanks, it
Corpresses i i CTRCKS this pris eviEn MOre préssure

on the cracks Bnd peces of mck may break oif

Thie i& a chemical reactsan betwesn cartain rocK [ypes
ard (e mtnerals mThe iver warar, This & particulany
eviden! in imestone areas wheme rivers can eat awey
at the rock, disacoearing undemground for part of ther
Course

This 1 a skghity differerit proeess 1an nvelves the
weanng away of rocks thal are In the river, Rocks in
the river rolt around: &5 they doss, they grind away at
ek other until smocth pebbles o sand ave formad

Chapler & Rvar Landscopes and Frocests Froceitd | '




Rivers can transpart materials in a
number af ways: traction, saltation,
sLgperision and sgiution

Traction = fzroe sedimant such
as pablrles roll slong the

fiver bad

Saltation - small piecas of
shingle or large grains of sand
are bounced alang the river bad
Suspension - small particles
such a4 sand and clays-are
carried in the watar, This can
ucly,
especially after heavy rainfallior

Fake the water ook

whan the rivar has lots of energy.
Solution - sarme mingrals are
dissolved in river water, This can
change the eolour of the watar
dus to the minerals that

are present,

Gradient - the dops gver which the river
I9sas height,

-

. o Hi, e solution | am 2o amal that |
H, f suspangin L ou can't 4 e becaune | have
& vary light pertinds that Ewn aibgolved in the water

b, feearriad in tha wafar :
near the surfane

Hi, ' ealiabion, The water bounmes

me dong the river Bed | am foq big

H be held in suenension and foo
senall o be rolled,

H I'm ‘r;a-cdl'rm lam mﬁzm!;};lﬁ:m |
can any rofl e along # v ine river, |

Figura T3 How & river trarsaccts matenials

Caposition i3 the laving down of materizls, such as fand and pebblas, that
are being trensported by the river, Rivers deposit matarizls w hen they
siow down and |oss energy, such 23 on the shaliow bank of & rivar.

AE ariver flaws dewnstream, the contrasts In the rlver g nascapes that
oocur mostly relate (o differences in the rivers energy, When It is inan
upland 2rea, & niver has the powser to erode downwards. 2= it 1% weay above
sed level and it forms a3 W shaped valley, As the (slope) of a
valley decreases, the river uses its @nergy Lo transpart the matertal 1t has
ercced. Due to the lack of gradient, it begins 1o erade lat2mally (sideways)
As the river moves closer to sea leve I the gradient decreases further
Although the river |s etill eroding sideways:at this pofnt. deposition is tha
mesTimportant process, and the valley bacames wider and flattsr in tha
lower eaursa, This change from erosion to deposition helgs to exalsin the
chanoe in landforms and the shape of the river vali £y 23 the river micves
towards the sea (see Figure 3.4 on page 29)
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Flgure 3.4 The features of & rivers tourse

The of & river sNows The steed gragient ar the

Meuth - where e rver ends, either whar

aradyally becoming more gentle until the river reaches sea lavel These
it [0ing Enather river ar mests the se

changes usually show a river to be =plit into three sections, known &s the

uppar, mid and lower courses, Loneg prefile - 3 slico through the nver
From saurce Lo maum that shaws e

Ehenges in haight af tha rvers Course,

A5 @ river moves downstraam, its also changes, Discharge &

2 h § " =t art of 138
the amount of weter passing a spacific point at & given tme and is Saurce - the sart of & v

Channel shage - ihe width and deptn of

measured in cubkc metres per second. The discharga depends an the

. The valume is the amount &f water in the
river and the is the spead of the river A river's discharge IS equsl
o its valooity maltiplied by its volurme,

river's velocity and

the rivar

Decharge - fhe amaunt of water passng a
specific point at 2 given tme. measuned in
eubsc metres-per second

: . ; Volumg = the armourt of watir in Th 1ived
A5 a river moves towards the sea, s discharge will Incresse becausa of

the increased volume as mora tributaries join the river. The vedocity of the
] rrrinied by & mount of water that 15 touching the river's
Fover, i catarrraied Bor IR BEMOUINEOT W i e charges i1 neigh acess the valzy
bed and banks. I the fver 15 deeper, there will be l2ss cantact baltwaan
o i Confluence —the place wheee twe svars
the rivar and (18 banks and bed, therefgre less friction will occur and the frak
river velodity will be areater,

WBDCity - the speediof the river
Waollgy profile - & 9hCe a0ross & Fer showing

e Tt

The River Cresdy flows through 16 km of mig Deven, s gains more waker from other rivars, To the sputheast of

soues i in the hills ta the narth of Craditon, It ends at Craditon it.is-met by tha River Yeg, &dcing more water
its rez with the River Exe, which iejust south of  to the rivar, This gives the river mome oower to erode
The river is also rmaving &way friem the hills into flather
arags, so the aradiant of the river is becoming less and
the river is less likely to erode vertically and mone [faly
1o erode laterally, forming meander bends

Cowlgy Bridge. In tha upper course the rhver s shallow
and narrow with & steen gradient. Ad it mioves
downstrearn it reets othier rvers such 23 the
Binneford, The nver becomes swider and degperas i

Chapter 2° fivyer Lanoecahss md ﬁm:e.ses.




A
Upper course of the River Creedy
Charactenstes of tha UPPEr Coursa
I r
Jgaraue!-mﬂc Detail
| Channel shage | Wicth 1 m, depth 10 em
efley prafile WV zhaped
Gradent W%
Discharge 088 m?

| Surface velocity | 038 m per sec

Sediment soe

10 £

[ Sediment shape | Ware angular

c

Ilingr road
A rpad
Built up ansa
Rivars
Spat height

| River Creedy 1 km
from its source

o

Confiuenca of the
River Croedy and
| the River Exe

Charagimistics of the mid course

| Charactoriztic | Detail
Chanrel shape | Wigm 10 m, depth S0 cm
alley prafile Wide, flat-battomed W shapa
Gradient 0.5%
Dizcharge L.Bm!
| Surface velocity | 0.58 m per soc
15 ome

Stdiment size
Sedimen: shupg

Barwesn anpuiar and raungas

¥ Figire 3.5 The course of the River Croagy

Characiesistis of the lowsr courme

[ Characteristic | patall ]
Chanrel shape | Width 15 m, deatn 1.2 m |
Valley profile V' shaped with @ very wide, fiat bomom
Gradignt 0 1%

| Rischerge 15.5 m'

| Surface velggity | 08B m par sec

| Sedimentsize | 3em

| Sediment shape

Mare rourded

The seasonality of the Uk's weather and climate affect
vha rate ab- which @ fiver can arode, In timeas of storme
or heawy rainfall, rivers will cantain & lot of water. This
givES thzm grester erasve power and landforms such
&5 Fivar clitfe will be attackad by the watar. During
tirnas of heavy rainfall rees on riverbanks can have
their roots undermined By eroslon and mass
mnovemant eventually causing the bank 1o coliaose
Levees are depositional lardfarme that form when the
rver s in food or dunng times of heavy rainfall. When

Review
By the end of this section you should be able to:

Jaxplain the imoact of westhering, mass
movement and erosicn on Fiver landscapes

/ describe the ways that rivers transport and
cepasit material

J describe the wavs that rivers differ betwesan
their ugper, rud and lower courses

< explain why river characheristics change along
the course af & rivar, for exampie the River
Cready

« knowk how the UK's weather and climate affect
river processes and impact on landforms and
lardscapes

Which of the following 1snot a way that a rver
erodes materials?

abragion atrrition  sotution  waction
Degerine bwo of the ways that a river fransports
rraterials,

‘What |s the difference between a long profile and a
valley profile of a river?

Hew de rivers differ between their source and
their mouth? Refer 1o width, depth, gradient and
discharge in your answer,

Explain how the UK's weather and climate affect
river landscapes.

Extension
With referance ta & river vou Rave studied, explain the
chanaes between it source and ks mouth,

gdrowants cocur rivers have less watar and therafoos
lees power to ercde, In the winter the différences
between day and night-time temperatures can cause
Freere~thaw wasthenna on riverbanks; possibly
causing the banks 1o collamses

The human river landscapse, such as river defences, are
m nead of repair more regularly due to the increasing
reqularity of storms in the UK Manmy urisan aréas have
had 1o install river defences; causing a chondge to the
river landscape on the Aocdplain

A class of students recorded the size of sediment
ot bwo sites on a river - the sourcs and close 1o the
miouth. Their results arg in the table

B4, T 5 S AT |
_ %25 |

Calculate the maan, mode and range for the
pebble sizes in the table.

Draw out and complete a dispersion diagram
gimilar to Figure 2.23 on page 23 by plotting
the information on sediment sizes for sites 1 and
2, Mark on the dispersion diagram the median,
the upper gquartile. the lowsar guartile and the
interguartile range for both of the sites.
Compare the results for site 1 and site 2,
Suggest reasans for your results: Use your
knowledge and understanding of river processes
1o halp vou,

Fieldwork ideas _/t

How do the characteristics of a river

change as it lows downstream?

Primary figldwori:

- messure width, depth, velocity, gradient.
pebole size and shape at six locations, with two
measurements o be taken in the uopes courss,
twio in thie mid course and twe in the iower course

= the measuremente could De shared bebween
aroups but all studsnts should use each of the
technigues

« yse the messurerments forwidth, depth and
velocity to calculate the discharge of the river.

Chapter & Fiver Larizanss qnd Bloeetiss




To study the distinctive
landforms created whern river

Erosion and deposition interact

with the gealogyof an area.

Ta be able to describe and
explzin the formation of
andferms that are creatsd
by river erosion interacting
with the geclogy af an area:
interlacking spurs, waterfalis
8nd gorges

To be able to dascribe and
gxplain the formation of
landiorms that are created by
rver ernsion and depasition
rrieanders and oxbow lgkes
To be able o describe angd
explain the forrmation of
landforms that are created by
depasition: Mocdplaing

and [evees.

Figure 3.6 Interlocking spurs.

Most river valleys can Be spiit into three courses: the Upser course, tha
'_'l"-ic! course and The lower course. & nurmber of differant landforms can be
faund in fver valigys which are the result of the intaraction of erosion and
deposition with the geology of the area.

The river in the upgarcourss is snallow and a ot of the water s in cansact
with its: bedl and banks. There ie 2 lot of friction. The main Orocecy
Ccurning in this ares s erosion The gradiant is usually steas; the rivar
erodes dewhwards farming a v shapad valley. In Figure 3.6 the River Teas
1510 L5 voper coursg, I s winding its way betweean (nlarlocking spurs of
carboniferous limestone. The river has to o around the rocky outcroos
SEChuss it does not have the power to oo th rough them

Awaterfall foems due te river arosian and the infiuence of the goology of
the arga. If 2 band of meore resistant reck crosses = Fivers COUrsg, 3
waterfall wifl form at this point fses Figure 3.8)

The less-resigtant, softer mck iz sroded maore Quickly, leaving an owverhang
of more-resistant, harder rock In time the harder reck becomes too Py
and falls into the rivar below, Hydraulic action OCCUrE 85 thi watar falls
averthe lip and splashes on s the back wall Over time tha waterfall
mewes back (retreats) up the vailey forming & gorge, Al the battom of
t.ﬂe watarfall a deep pool of watar knawn a3 Ne piunge fool forrms due 1o
the power of the water falling into it and the sro cess of abresan - the
focxs.carried By the river erode the bottom end sides of the oiunge pool
Figure 3.3 shows High Force waterfall an the River Tees in County

Burharm, Thers are a number of features which caused this waterfall and
[orge 10 form, The ares has a rainfall of Foproximately 800 mm epread
2uEnly throughout the vear. The position of the watarfall is whese tha
Fiver Tees crosses the Whin Sill This hard ignecus rock known as
wiinstons s resistant o the arasions cesses Of the river water The
lower =ection of the waterfall & made upr of carboniferaus |imestone This

Intorincking spur  Imieriocing sour

V¥ shapad

Figure 3.7 A field sketeh showing interlocking spurs,

& a lass resistant rock than whinstane and therafore
nas eroded awsy at & faster mta. Betwaen Mese two
rocke is 8 layerof sandstong which is also less

tant ther whinstong, This has csused the waterfall
b showly Move uostream lsaving & deep narmow
gorge, The gorge ks approximately 700 metres long
and the drop af tha fall is aporaximately 21 metres.

These can be fourdd on the river's Course whera the
river s eroding and depositing material farming a

band in tha rivarn The cutside of a meander bas the
deppest water Decause this is where the greatest
prosion takes place The water is moving fastest at this
point due to the lsok of friction, erading the bank
using abrasien and forming a river Ciff. Less water is 0
contact with the bed and Denks bacadse the river s
desper on this sida.

& slip-off siope (ooint Dary forms on the inside af the
rmeander bang because of deposition. Depostion
occurs on the inside becausa the wabter 15 moving
mare siowly and is shallowear. AS a3 resull, thare 5 mors
friction Rere and the river is less powerful, The river is
therafare urable (o camy ts load and deposition takes

place. An underwater current takes some of tha
eroded material from the river cliff across the river and
deposits it on the sfip-off tlape (sea Figure 3110

Figura 510 Meandar bend, Ardachs river France

Ir thine. the Hard restant rock Thie water falls cver the
overhang llapies which is undereut by mard rock [ip and splashes
due= to lack of evasion of the saft rock  ogaina o the =aft rock an
supaort and the — A the Back wall

putl of grauity

——————————— -
I | |

:-i—l Gradually the waterfal!
by retreats gpstream leaving
azeep sdeg genge

Soft |ass resptant rock
[1his i patily nroded)

Deiginal pasitian

& prunge paol Is formed by the fore
af wiaterfall

af water and i seapaned by abrasion

Figiire 5.8 The [armation of a waterfall,

Figure 3.9 High Foece watesfall, County Durham
Which of the following lendiorms sre created by
the process of deposition!
waterfall floodplam  river gliff  padnt bar
raander
State three landfonms that are created by river
erogton interzcting with the geclogy of an arsa.
Describe and explain the formation of a gomge.
Exéiming haw physical processes weork together 1o
form the oxbow lake 1 Rgure 3,12

Extensio
Explain how meander bends form fioodplains.

Slow-fiowing Fast-flowing

WaTEr water ?:Er
Inside Dutside
of bend of hend

Daposition

Undercutting
Figure 311 A cross-section of 3 meander bend
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Meandar ned:

B Fastest flow

[T DBepasiton
- Erogan

AN Ol

Meancler bends can become wvary larae With cantinual erasion on the
outside of the'banks and deposition on the inside. the ands of the
meanger bend become closer (saa Figura 512} Whan floading nocurs.
the river is able to cut throwgh the gap and, in time, farms a new straight
channel. Continued depo!

on of alluylum at timas of low fow results in

the old bend of the river becoming cut off, This s called an axbow lake

Oxbowe laks

TN

i -

ek fartems Rivar cuts theough namow

meandar-neck usuaiy at
time of flood

Figure 512 The formation of an axbaw |ake

fiooenlsin  Aiver Fiessdplain
Dankd |

River chareed

L. -
; o

Foood plain  Lesse  Alvar Lsvig Flood atan
thanmsl | i
I

E)

&: - L ..m

€ Thet rramr ateer & aumbar of ooy

o —e

Koy
BN coorsoasdimans
T Fingr sediments

Figure 513 The for

n of leyees.

A Hoodplgin is the low Hat area of land on either side of & river. [t can be
found in the middie courss of a river, but |5 mare usgathy found i the ower
course. |t is formed By the migratian of meanders downstraam. Meanders
ara formed by lateral erosion which causes the bend to move acrose and
down the valley in the direction of the river's fiow The butside of the bend
whare arosion 5 grestest. moves the bend in that girection and the inside
Bend fiils in the fiobdolain with the daposition that accurs thera

wWhen the river contains too much water 1o stay within |15 channal jt
floods the surrounding Tand. As it moves away from its channeal, it
becomes shallower and friction Incragases. The river has lass energy and
re, most deokd some of the [aad it s carrying. |t drops the laroest
amount of material close to the rver channel. After a numbsr of fioods.

this builds up to form levess (s8e Figure 313). The nver water drops the
met miaterizl first

Review
By the end of this sechion you should be able ta-

¢ describe and exolain the formation of interlocking spurs, waterfalls
and gorges

« describe and explain the formation of meanders and exbow lakes

+ describe and axplain the fermation of flioedplaing and levess,

study how human actyities
can lead to changes in river
jandscapes that affect both
people and the environment

To Know Bow urcanisation has

affected nver (Andscapes.

To recognise how agricultiure
as affected river landscapes.

To identify how industry has

affected river landscap=s.

To recognise the physical and

humarn causes of river

flaoing

To recognise the effects of

river floading on pecple and

the enwvirgnment

To know the advantages and

disecvantages of different

flocd defences used an rivers

Im the LR

To understand how river

defences can lead to change
n river landscapes

Interception - when tress S2an
pecipidation hittng the greund surface
Throughfiow = when wates Iravels through
=nil towards a river

Physical causes - any occurmice that i
natiral

Muman auses = any cccunente thasis
reatad Oy NUmans

Urbanisation = the Increass in
of people iving in towns and
companed to the number of people iving
in the countryside

The bullding of settlements in river valleys and on river estuaries Mas had
& malor mpact on tha landscape. The settiements Rave 2 visual imgact
an Impect on wildlife, But alse a major Irmpact @0 the natural processes
that are Securring in the arsa. Settiements developed on riverbanks
3r|g|na||}- for water 5||||:|D|3.- and fransoort but, as tha ursan area spread, 115
imoact hae increased, The bullding of rosds and draing mMmagns that water
can reach the river more quickly aftar rainfall, This maana that the river is
rch more likely to food because of the disruption in the balance of

water flow ta the nver, THES. In turn, maane that river defences are built o
protect people’s homeas, which further disrupts the naturs] processas at
work, For geamiple the river is channelised. which means that the anaingl
bank [z reinforced: This stops the naturs! formation of meandars and
speeds up the flow of the water, The building of lame ports for mdustry
on many nver estuaries has also distupted the natursl processes st wark
in the river For examgle, Peals Harbour in Dorset s regulardy dredoed of
river 2adimants to stop it silting g so that large container boats can
continue 10 access the harbour,

Agriculiure has 2lso had & number of impacts an Fiver vallays, Mary Trees
have been feiled to make way for farming B0, whch i
process of angd has an impacl on

means that ramwater will reach the rivar faste
in the river because It will De miore powearfi
cher

g with the
Fewar trees
W, impa

g On Srtgion retes
rrners are al5d using more
cal fertilisers, which nave an imooact on the acology of the rvear
causing algae bloom and water channals 10 become clogged witn
vegetation. This. in time, will im@act on the river landscapes, a= (s
particularly evident in Morfoll {(soe Figurs 314), Farmers 2lso drain land
elose to rivers with artificial drainage ditches that

wowater to fiow to

the rivers of the area more guickly. This can cause flonging as the natural
river lzndscape has been changed

Chaptar 3 Fiver Landscapes and Rrogesies




arge drnounts of rain day valley slopes:; If ther is less
after day, the water wil intercoption that wates will
saturate the ground and flow | mave to the river mare

miare gulckly inte the river, quickly, |

| Settlements bullt on the
fioodplain: storm drains

Heayy rainfall: if there are Removal of vegetation an ‘

Rivers overflow their banks or flood when thars i

Mo e w availabla than their channel can hald

T P I i .
ihers are both and afl flooding

! Cloudburst In a |

o | trunderstorm: the rain

et = | dropits are 50 large and fell | allow water 1o meve inta
y g on Fhe 50 quickly that there isno | rivers at a greater speed ard
Srvironmerts | kimne far the water to sink 50 make fleading more (ikely
TiL? into the ground; water rups 1

Arcund 21 million propertias in England are 3t risk

very auickly inte the river | |
from flaccling, with just ever 50 per cent of therm at

and causes flaoding,

Sudden rise in temperature: | Global warming: mefting of
a ragid thaw can happen: polar ice caps and a rice in

risic from flaoding froem rivers. Some of the effects of

river floodin oileE ar
cding on peaole are rivers are unable to cope s¢a levels, fiaoding low-lying
with the amount of water | coastal areas.

tamace Lo pecple’s homes andg Belongings and flood.
from s = .

Silted ug river chenrlejs"in-s
- 3 e e i :

Ioss of 1fe frorm drow ning of peaple and livestorck mikes the channel smalier CaLSes exccs water 0 e

contaminatian of fresh water supplies by and marz ikely to floed. channels and floeding of '

= ¥ :

sEwage water —_ 31g¢ areas.

Diarms may burst: which

COMMUMICENO links can be destroved if
aridges and roads are washed away
disrugtion to gas and

Flgure 375 Tha physics and Human causas of fivar fleading

slactricity suppljes
figlds of food crops can be
fiaoced, so there could be & lack

During the winter of 2013-14 the Somarse : avere Mooding
The Levels are an areg of &g land the nighest pain N DI'IlT:,I
3.—4 T abave sea level, much of the Jand is below sea level, Thay d;‘x’.;-
di sse*:l‘-"?' '-_'-Ef' many rivers, the largest baing the Parett and the Tone The
neswy liil!'lrﬁil started In Decemper and didn't stop untl Februany, leading
_:I-.E Nooding of over 600 houses and 11500 hecares of '
including North Cumy and Hay Moors and the Graylake sres 1t could rake
;;:fa:::em '-M ‘.Ine lartd to reccver Villages such as Thorrey were

andoned, and Mulcheiney amd 4 o
recover from being coverad &y East Lyng =r:'.|ﬁ.-.ul fjv._.':;nf; :':: -Tf_zld-_:ﬁ "ﬁfé el T'"E' :
water It can also cauce differant : . Vet o
Plant species ta develeg on the
fooded lang, making it EXpansive
for farmers te get the land ready 1o
be cultivated again, The SCoSystem
of the arsa = also affected with
animais such as rabbits ba rg
growned and natural G 1
that these animals feed on being
fost it car take many vears for the
raturs! environmant to recever
from the affects of a river flope

of food in the araa,

The destruction of crops ica
short-term alfect of river flcoding
on the environment, but it can talae

the land 2 number of yvears 't

Fesidents with the only cotions of evaruas "l fheir hormes o7 1:5ing boats to
el their shopping

i

Figure 3.16 The finoded wilage of Macrland Sormgrsat

Hard engiraefing - this mathod of rive
||_;|_'!ﬂl‘:“rr“ el vias major sonstrucion
wark, for ¢xampla dams

%alt engineering - this mathod of rver
rETApemEnt works orBrrenpis 10 work B
with the natural precesses accurring. Thay enginearing techniquet
tand to e wsually unobtrusive and do rot
tend 4g invalve major constiuciion wark!
far eAamele weshiands

Hydrograeh - 2 oranh srewing minfaland
river ciazharge over 3 spetific neviod of time.

A'number of different tyoes of defences are used to manage rivers. out
what ang their ang d and how da they 5!
7 Biver defonces can be clagsiflied as eithar hard or soft

er langds

For the purpose of this chapter the follewing defences will be discustact

soft engineering: fioodolain

hard enginsering: dams
reserveoirs. channelisation

zoring. washlgnds:

Dams - a large, wsually concrete. strudture

Lse the internet to lind aut
the daily rainfall totals for
January 2074 for Somerset
gnd the river discharae for
the River Parratt, Samarset,
LIze the figures to dréw a
hydrograph for this period.
Use the Enviranment Ageney
website to analyse the flood
hazard im the area I Wwhich
you lHve. i ! f

= e AT ; miay put BaLrists eff,

Wery visible - makes
residants feel sate,

Stores water behind the dam;
hpdroglactric power can be produced
as water |s releasad through the dam

tryfing to make their way upstream,

e A4 W

Dams are very
expensive to budd

They visuslly impact on nver landscapes as the
concrete thay ars made from is very unnatural.

Sediments can be trapped behind the dam
causing a lack of deposition further downstraam

Figure 337 Tne Derwent Dam and Rgsenvair in Yorkshira

Chapter 3 Rivar Landecapes anag Progssses
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Resarugirs - large areas of wator that are created after the
How-of & river has been cantrofied, oftan by bullding a dam

Very expengive to control
the fiow of the.rives,

Reservoirs can provids drimking

Sertlements and farming land can watar for urks
ar for urbian angas,

De jost when a valley is flooded,

S T
| Crestes 3 large area of water that can |
- be used for recreational activiy |

—— —

River landscapes are fiooded with |
1085 of land and settiaments,

.DIEFLIIPIS the natwal orocesses at werk in thie river Ha Bz . rives -
valley 4z ssdiment is trappad in the MEseroE, ot By e T

25 alarge body of water |s creatad.

Figure L8 The Darwant Reservair, Yok

‘arkshire
The water can travel fastar e 2
to places dowristraar and L'.'a-"-nﬁl.satl-:n = the river channet is
passibly. cause fipeding there, made deaper, wider and straighter. ‘(‘f h
The river chanfe! can hald mere
i ‘water, 5o less Nhealy to flood,

¥ - -
N

Long lasting,

7 |

2 Viswal 5o makes

| resigents feal safe
River landscape s changeg .
and can loak unnatural

Dizrupts the natural processas
a3t work in the river channel,

Figure 319 Chanpasi

allon in Reading

Floodplaim zoning - land that |s close to the river |s seen az
- low value because of food risk; It i used for recreation, for
example spors fields, Heusing areas would be further away
on more valuable [amd that is less fikely ba fleod.

hese areas Itaouid

washlands - the river is allowed to food ¢

Large areas of land cannct
ba built on; residents may

Brovides potential habitat
ot undarstand why.

for hirds and animals
. e

Flacdirg @kes tha fand out
ol action regularhy; this could

arger pespie who are using it
far recreation,

Vigry cheap as no defences
® need o be built.

[ »
The ecciogy of the
|anscape is changed
gach Eme the river floods. S

B rovides racreatianal
acilities such as sports
fields for local residants

River landscapes are left
relgtively unchanged for
thie majority of the time.

Figune 520 Feading town centra the Rivs Thamss Nas undeveloned and along
most of its course through the bown, this aliows the river to flood without causing
damace to people's homeas and butinessos

Review ' ' _)

By the end of this section you should be able tor Describe one-effect of urbanisation on fwer
landscapes

Laaking at Figure 216 on page 346, describe
tne effests of river fiooding on people ard tha
BTWIrDrrment

Name ore soit and one herd engineering

#ungerstand how urbanisation, agriculture snd
sredustry have affected river langscapas

# recognise the physical and hurnan causes of
river fiooding

+ recognise the effects that river floeding have

on people and the anvironment techrique
« know the advantages and disadvantages of 1 Whatis the difference between hard and soft
rivar management schemes engineanng?

How does the building of reservoirs 1ead to
changas in river landsca pes?

+ understand how river managemant schamas
can legd to changed river landscapes.
Extension
Evaluate the costs anc Deénefits of hard and st
engineeting technigues on Tiver andscapes.

Chapter 3 Riker Landscapes and Procesees
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1o s1udy how the interaction
petween physical and human

rocesses produces distingtive
river landscapes

To know the significance of
the locabon of the Lowert Wye
Yalley between Chepstow

and Tintern

| To know how physical

\ processes formed the
distinctive rivet landscapes in
this section of the Wye Valley,
To recognise now plysical and
numan processes have changed
the river landscape of the area

Figure .21 05 map of the Lower Wye Vallay, 125000

o

The significance of the location of the Lower \Wye Vallay babwaen
Tintern and Chepstow 4 that it forms part of the border betwesn
England ard Wales, It is also significant because ol L5 spectacular
sranary, whioh could have only formed in this particular loCation dues to
the geolegy of the ares. The logation is also significant bacausa 1t was
where tourism was supposed to have started dua to the beauty the

area, Many of the viewpaints that exist today were built for tourists in

the mid-sightesnth century

The farrmation of the Lower Wya Valley has caused disagraament
between gealogists hecausa the course af tha river today doas not relete
to tha present ralief The landscaope sither formed. ot racks that were
more recent than the ones shown today, but these rocks ha = been
rermoved by erasion; oF the drainage oattern we sae today has besn
superimposad on the prasent ral Alternatively, the landscape was
formed by glacal melt water which wasvery powarful and able to cut ts
way through the lime e, forming the gorge that s there today:. The
River Wye fows over Dld Red Sandstons as far as Tintern where the

physical processss af the rver have cut deep maanders. Aftar this point
the river Hows thro

uglh 8 oorge cut through carbonlferous Imestons,

Figure 5.22 Phyvsical processes ab work [n the Lowar Wye Vatiey

Chapter 3 River Lindscaped ang Mocesses



Quirrying = th_e 5I|:H_a-s of the gorge have been sxtensively quarrled for limestone for Buiiding
materizls and limekilns, This has increased the slopes of the aomge, -

Iran are smefting - the valley had a plantiful supply of water, iron ore and wood for chsreoal:
It was the perfect setting for early iron smelting in Britain,

River erosion

The fiwr ercdes and deposits material farming meanders and fioodplains. S=e pagas 33-35 far 1
digtail on these processes,

Waarhering

The processes af mechanical, chemical and biglogical weathering are all present in the arsa,
proviging malterial for the fiver to use in arasion and depositien PrOCESSES,

Forgstry

Many trees were felled in the eighteenth and ninetesnth centuries for shipbuild th
industrial uses, such as making charcoal ekl

U to'the Secand World War the woodiands were mainly decicuous. After this fime extansive
planting lad to the area having 40 per cent of its woads either dominated by coriifers or 3
substantial amount of conifers and a few broadieal trees. Since the 1980s this planting has
stopped and broad-feaved trees are now the main fype being plantad, Some woodlands were
ausr_f-uyed tompietely; others have appeaned, such as on Ceppet S where & wood has raglaced
Previnus Open comman pastura,

Human devaloprment

:A road was bul_IL alnrug the walley in the ety nineteenth century and the rallway followed in
1876, Before this the river was the econamic backbans of the area allowing acesee for industry

and teutists, Settlemant in the valley goes back 12,000 years, Offa's Dyke, on the ssst Bank of
the river. was buitt in the eighth century,

Taurism

T_he Wia ‘-"al-'_w was one of the sarliest tourist honeypots with visitors flocking to the area in the
17005, The ciiff ascant and walks 2t Piercafield Park wers landscaped at this time, Tourists seil
fleck 1o the area. There are many lackout paints, walks, 3 nurmber of castles and Tintern Abhay,
which dates beck to the eleventh century. '

Fiaure 2.2 Physical and human crocasses that have shaped the landscape of the Lewar Wye Valley

Frgure 3.24 Tha River Wya Mo

Practise your skills ]

Use the geclogy maps of the British Geological
Survey (www basacyl/data/manViewers/
hameitml) te complete your own geclogical
map of the Lower Wye Valiey

< On the Digimap website Chttouddigimapaeding,
ac.uk) fnd past and prasent maps of the Lower
Wiye Valley to investigate the changas 1o the
human landscapa, for example the remeval
of weodlands énd the presence of quarrias in
the araa,

tudy Figure 3.27, the Q% map of the Lower Wye

Valley on paga 40, Draw a sketch map aof the
ares.

cdplzin at Tintern

What is the sigridficance of the logation of the River
Wye landscapa’?

pagoribe how physloel processes formed thie Lower
whye Valley.

Use the infemmation in Figune 323 1o kst the
mhysical and humaen processes that have changed
the Rner Wye landscapa

Expiain how physical processes have changed the
rhver landscape of the Lower Wye Valley.

Extension

Comy and complete the table below for the river
landfarms that can be seen on the OF map of the
Lower Wye Vallzy in Figure 3,21 on page 40

River landfo

Review
By the end of this section you should be able to:

« recoanrise the significance of the lpcation of
the Lower Wyea valley between Chepstow and
Tirbarm

¢ know how physical processes formed the
distinctive rivar landscape in this sacton of the
Wiya NVallay.

¢ describe and expiain how physical and human
processes have changed the river |andscape of
the area.

IES ( J Practise your skills

wou will need to be able to identify certain
settiement characteristics on 9% maps. The site of
a settlement |5 the land on which the settiemaent is
built. The situation of a settlernent is where the
settlement is located in relation to othar human
and physical features in the area. The shape Is the
farm that the settiement takes, Dispersed
settlements are where individua! buildings are
spread out aver an area, where there s no obvious
centre to the village. Linear seéttlements have
buildings either side of a main road, Nuclested
settiements have buildings grouped closaly
together. They often form at crossroads or around
village greens.

Use the OS map of the Lower Wye Valley on
page 40 to halp with the following guestions

Flgure 3.24 was taken at grid referenca 543335,
Im which direction was the camera pointing?
Give orid references for two tourist features
found on the 0% map.

I Describe the shape of the settlement of
Boughspring in grid square 5597,
Deseriba the site of the settement of Tintern
Parva In arid squares 5200 and 5300,
Describe the physical features of the lend in grid

squara 3300
&y

Examination-style questions

on this river landacapea
3 Dame are an example of hard enginesring

Figure 310 on page 33.

| Study Figure 522 on page 41, identify one river andform shown in the ghatograph.
Z Study Flgure 36 on page 32, Stats one type of weathenng which might have nad:-an impact

Explain ene way that dams help to protect river landscapes,
4 Examine how physical processes work together to form the meandar bend shown in

(1 mark)
1 mark}
(2 marks)

(B marus)
Total: 12 m.‘:ﬂuj
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Coastal Landscapes and Processes

o study the physical
orocesses that interact o
shaps the coast,

To understand the impact of
weathering, mass movement
and Brosion on the coast

To understand the ways that
the ses transparts and deposits
material along the coast

To be ablz to explain the
processof langshane drift.

To recogriss the influence of
gexipgical structure, oints and
faults, and rock type on
langforms

To be able to dentify
cancordant and discondant
coastlines and recagnise their
influence on landfarms

To know the charactaristics of
destructive and constructive
waves and their Influence gn
landforms.

To know how the UK's wasther
and climata affect rates r,:r—‘
coastal erpsion and Imgact on
coastal landscapes

Fave tha .

Thare are three main forms of weathering: rmechanical, chemical and

Bictogical. Mot all of them occur on every coastiine but ©

therm arg usually evident

ombinations of

Freeze-thaw weathering, or frost action, occurs when water gets inta

cracks in rocks When the temperature

lis helow freazing. the water wiil

expand as it turms Into ice. This expansion pute pressure on the rock
around it and fragmenits of rock may Break off. This type of weathening 15
commaon in highland aregs where the temgoeraturs is above froas ng
aunng the day and below freezing during the night

Carbonates in lime
causes tha rock to b

contzins wealk acids that can react with certain rock types.
ne are dissolwed by these waak acids ang this
83k up or disintagrate, This can be ssen on

limestone statues ang imestone pavermants

s the action of piants and

animals on the land: Seads that fal

into crecks. in r will-start to

5

grow when molsturs 18 préasent The

roots the young plant pults out

force thelr way in and, intime, can

break up rocks (see Figure 27,
Burroiwir

can 2iso be responzitle for the
further break-up of rocks
due to the way that they tunne

UE IS

through the upper tavars af the soll

O animals, such as rabbits

re . Biclogical weathoring

Mazs mevement is when material moves down a slope
due to the pull of gravity. There are many tyges of
mass meyemeant but, [or the purposes of this chapter,
anly slumging and sliding will be disgussed. Slumping
also known a5 rotational sioping. invalves a large ares
cfland mowving down & slape. It is ve&ry commaon an
clay cliffs; during dry weather the clay contracts and
cracks; when it rains, the watar runs intg the cracks
and is absorbed until the rock becomaes saturated (cee
Figure 223, This weakens the rock and, due to the pull
of gravity, It sligs down the slope an its slip plane. Dus
1o the nature of the o, [t l2aves behing a

curved surface.

The coast is a narrow sirip betwesn land and sea. |t is
under continual attazk frarm waves at the base of the
cliff and other processes an the cliff face, such as
waathering and mass movemant, (You should always
refer to these processes when answering a guestian
an landform formation) The theory box should be

reférred to throughout this chapter to understand the
processes of erosion

Waves can transport materials ina number of ways,
Inciuding, traction, saltatian, suspension, solution and
lemgshore drife.

Traction - farge sediment such &5 pebtles rall along
the saa bed

Saltation - small places of shingle or laras araine of
zand are bounced 2long the sea bed,

Suspension = small particies such a5 gand and elays
are carried in the water, this can make the water

ok cloud v. especiEily durnno storms or when the
sa2 has loke of ensngy

Solution - some minerals dissolve In sea water and
&re carried in sofution. This |s particularly avident
nger ta limestone or chalk cliffs where the sea can
appear ko be a milky colour due to the amount of
sediment being carried in sclution

Figure 2 2 Slumpling east of Bowleazs Cove, Dorset

Zand and pebbles camed within waves are thrown
SgamEr the cdif fara w ralle foroe: thigee
partictes bresk off more rocks

kg m agairet the o

n oo

. IFLTLIT, -
l:_ll".;:] WA

This ts the pressure of the water being thrown agaimst
the = by the wiave, [} blso meludas the cormpression
olairincrcks as the water gets into cracks in the
rock face, it compresses he air in the cracks: this puts
avETl MONg prassure on the cracks and pieces of rock
may bragk off

15 8 Chem
andthe
parteularly evident on imasione and ch
WHETE e wiater 1
cliffts due to.(}

ical reaction batwean e
alt and other ackds ir sea walsr Th

M rack 1y

This process imvalves the wesring away of the rocks
that are in the-sea. As the boulders 1n the sea

ol arcumd, they chip away &t each othar
until sregth pebbies oF sand are forrhed
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Ewash - the forward moverpent o & waum

Batkwash - the moeament al & wave back
down the Death

Fieldwork ideas )

Suggested hypothesis:

the beach merphalogy

an Swanage beach shows

evidence of longshore drift

occurring from south to north,

Primary fleldwark:

. rmessure the height of the
stnd on each sids of the
arovnes

* do beach profiles on
diffgrent parts of the beach
to ascertain different slopes

Bedding plane |

Figure 2.4 Chalk

Swanaoe Dorset

Langshore drift s the mevement of sand and pebbles down a coastling
The girection of the waves hitting the coastling is detarmined by the
prevailing wind: If the wind ts blowing at an angle to the beach, the waves

2wiil =pproach the beach at this angie trarsporting the sand and
pebbles with them, As the refuming wave [ 115 being pulled by
Qrawity, it will take the shortest routa back down the beach; it always goes
back down the besch in a straight line 3t 90° ta the cogst |n this way,
matenal is moved along the beach unrtll & meete an oEgtruction, see
Figurs 2.3,

Swesh, pushed up the
beach at the samg
angle as the wind

NN

Ea:kmsh miaves stralght
down the beach due 1o the il
Dlm.‘ﬁm of longshaee drift  puil af'nmvlhl ' . direction

Figure 2.3 The process of longshore drift,

Dapesition i5 the laying down of msterials, such a5 sand snd pebhbies
which are being transported By the sea. Tha sea will depesit matenals
when it slows down and 0588 gnargy, sueh as waves &0 a beach,

A rock's structure can affect the rate of erosion and the landferms that
are-produced. Rocks that are well ipinted or have many fauits such a=
limesione, will erode maore quickly 2s the waves exoloit these lines af
wazkness. Rocks that have few [ointe will be harder for the ses 1o 2rode,

Rocks such a5 chalk mave lines of weaknass known as bad ding planes that
allow the sea to erode them mare easily (ses Figure 2.4)

Linas of weaknass
in the rock

cliffs with bedding planes, Oid Hary Rocks at Handfast Paint, nasr

The type of reck on @ coasting also affects the rate of erasion, | Cliffs

made fram resistant rock, such as granite, will erodie more siowly than

cliffs made from less resistant rock. such as lay,

Concordant coastiines have rocks thal e pamllel o
the cosstine. Discordant coastiinas have bands of
rocks that lieat right angles 1o the cosst These
geclogical structures influence the formation of
diffarart coastal landforms

Concordant coastiines have alternate [ayers of hard
(more resistant) and soft (less resistant) rock, The
hard rock will 2ot 28 8 Barrier to the erosive powsr of
the sea If the se2 erodes through the hard rock Tt will
then guickiy erode the softar rock behind, as in the
ease of Luiworth Cove in Dorsel

Discordant cogstlines have rocks that ane at fioht angles
to tha sea, If there are atarnate layars of hard and soft
rock, the $8ft rack will erode meore quickly forming bayvs
with the hard rock forming headliands (see Figure 2.3
on page 13)

Destructive waves are the most important agent n
coastal ergsion and in t3king sedimant away from
ooastiinés, Landforms produced oy destructive waves
imclude heaglands; bays, caves, arches. ¢liffs, stacks
and wave-cut platforme

Destructive waves have a number of characteristics:

The backwash is much stronger than the swash and
i& therafore able to carry sand and pebbdles ansy
fram the shore

They break frequently; there are betwaen ten and
fiftean every minute.

They are high in proportion to thesr lepgth

They are generally found on stesp Deaches

\Wave breaks down on to the beach from a helght
and pull cediment away with it

Wask |. - _large wave
swath Sm:h ——

Steep beach N‘L‘tﬁ

Figurs 2.6 A gestructive wava,

Figwrs 2.5 Lusworth Cove, Dorsst,

Constructive waves aré respansible for depesitien in
coastal areas and |andforms such as baaches, bars and
spits. Thay have a number of characteristics:

The swash is more powerful than the backwash and
therefore deposits sediment on beaches.

They break infrequently, a1 8 rate of ten ar fewesr
par minLte

Thiay are lgng in relation to thelr helght

They are ucually found on gentiy sioping beaches

YWizve broaks forwards on to the
beach and 3o builds up sediment.

sl e — Smeliwave
| - We_\ﬂ_k nil-‘klma;]; " _1 i
| Gentle beach - ‘——--..,,,;

Figure 2.7 & constructive wave
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The

coasial ercsion. |

Seazonality = 3 pat
1LHE'S e ar a1 BErTIEL MUHTET

TN ahnd Wb
Fatch = tha distancs ower which thewing
biows over Doen water

of storme

The prevailing wind in ¢

charge in The termperaturas can cause Mreera=thaw wa,
also hawe &n Impact an t
powearfdl agents of aresion. The ku

defances, |s in need of conatant reg

ffaces, Storms

man coastal landscape, such 25 saa

ir due to the incraasing regularity

ha UK Is frorm the southvest, The coastlines of

Cormwall and Devon experience winds that may hawva blown for sevaral
thousand kilometres aoross the Atlantic Ocean (see Figure 2.8). Thesa

WInCs |

= lang

the longer the fatch. the stronger the wind and

tha more powerful the wave, and the faster the rate of erosion.

]

3,200km i C

Arlantic

Review
By the end of this section you shoulkd be sble to

+ dascribe the impact of wastharing, mass
movemeant ang grofion an the coast
“deacribe the ways that the ses transgarts and
depesits material along the coast
v explair the process of ongshore drift
« knpgw the influsnce of geclogical structure, [oints
and faults ard rock type on landforms

S00km

v identify concordant and discordant coestiines and
recognise thelr influence on iandforms

+Know the charactaristics of destructive and
coristructive waves and their infiuence an
landfarrms

+know how the LIK's weatner and climate affect
rates of coastal erosion and impact on coastal
landscapas

e winter the differences betwaen dey and night-time

landforms of the coastiine as storm waves are

To study the distinctive
langtorms created by coastal
ercsion and deposition

To be able o describe and
gxplain the formation of
headlands and bays cliffs and
wave-rut platfomms, caves,
arches,; stacks and Sturmps,
Tiz be able to describe and
explain the formation of
beaches, sgis and bars.

Tertiary sands and clays
(Studiand Say)

Chalk {Baliard Davwn)

Wealden day
{Sweanage Bay)

Fortland and purbeck limestone
{Durlsten Head})

Studland Bay

Cistinctive and ame formed by destructive waves.
These include headlands and bays; cliffs and wave-cut platforms caves

arches, stacks and stumiss

Tin coastline
sed. bays - indentations in tha land - show whe
Headlands sra the mare resstant rock and protrude inio the sea, Asthe
bays are mads from g fess-resistant rock type. the ergsion rates from

eatesl af first. In time, 25 the sea cuts

processes such a5 abrasion 8
ess poweriul because thay

bays back, the wawes reaching the coast a
haye to travel over a lorger axpanse of beach, At this point the headlands,
O EXOErience Ne more poweriu | waves

Wwhich are furthar out 1o 5838, st
and are ercded at-a faster rate than befers, see Figure 2.8.

Dynami< landfarm - a fandfarm that 18 changing

Thasafore, the features of the ares, such as:
the differing resistance Of the rocks
SoOrmiIng a SIEcordant COssTIneE

the physical procesees In the area such a5

[ Siriginal
constling

erosion By the &

forming bayvs

and aventiaily the use of hydraulic action

an the headlands such a5 Ballard Down
have formed the characteristics of the

landscape seen today. Other processes 5
as physical weatharing sttack the cliff
taustng them ko recede further AL the same
ition 15 cocurring in the Days

time depos
form eaches,

Ballard Dowen (Readland)

Durlstan Head I'

Swanage Bay

Figure 2.9 Tha formation of
nsadiands and bays
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and | uhe sCiion (NG salutitn IF the rock typs (s
lumies(d
and forms @ wiave-cut notek. Anoey
above this notch which, I tiere, wi

= rasult of the oressure of its own weiaht and the oul
of gravity,

or chalk - 'see page &), it undarcut

The-sea will then continue to.attack the Cliff and form
nather match, Ir this ey the oIiff will retreat,
becoming nighar And st2eper. The remains af the o

rechk, now below: the saa at high tide, form a racky,
t platform, A & result of erosion and
weathering, som2 boul
o o tha piathomm As the width of tha plakfoem
ncraases, o the power of the waves decreases, as thay
hiave furthier to travel to reach the cliff see Figure 2710

wave

cers will have fallen fraf the cliff

These are forrmed in rocks that have a fault or lne of
weakness, The action of the sea will exploit the faulr
through erpsienal processes, such as hydraulic action
In tirme the fault will widen ta form 8 cave. If the fault
5.in 2 hsadlang. caves are likety to form on both sides,
When the backs of tha caves meet, an arch is fermed
The sea will continues to erode the bottom of the arch
using abrasion. As the ssa undercuts the bottom of

the arch, a wase-cut-notch will farm, which will
callapse in time as it Is pulled down &y Ehe pressure of
Ibs own waight and gravity, This isgves baking
column of rock not attached to the cliff, known a5 5

stack Contmued erosion will lead to the formation of
3 stump that is visibie anly at jow tide. see Figure 211

Queriiang

CIiff

/ ___ Low tide

High tids

Wilnter bevel
A

f Sga
{

/
‘Waue-cut norch

———— Original cliff ling
Ouerrang

' __ High tide

Lowtde

Wave-cut notch Blincky wave-cut platioers

fis and wave-cut platforms.

Figure 2,10 The lormation of .

Fazilts
dol

Arch Collapsed arch

“_I__" Stk
. —
.I {
! L3 b ———
Faull  Cawe Sturno

Frgure 270 The formation of caves, arches, stacks and stumps

thi coasial emviranment,

Constructive waves Bulls rather than das
They deposit sand and pebbles that form beaches. spiis end bars

Beaches are perhaps the mast easily recognised and named coastal
featurs around the British cpast. A beach |s an area 0f land betwe=en the
law tide ard stoern tide marks and is made up of gand, pebhlas and. i
come placas, rmud and silt. They are formed Dy constructive wawves, often
in bays where the waves have less energy due to the gently sloging =aa
bed. and as & result depasit material. They can also ba found glang
straight stretches af coastiing where ipngshare drift occurs, Seaside

resarls often build groynes 1o kegp beaches in place and 1o reduce the
effects of longshare drift

& 5pit is a tong, narmow stretch of petbles and sand that is attachad 1o the
land at ore and, with the other end tapering into the sea. It forms when
longshore drift (see explanation on page 10) ocours on & coasting: When
the coastiine ends the sea deposits the materal iCis Tansporting becauwss
the change in derth affects s ability to transport the material further

If there Is 2 rhver astupary, the meeting of the waves snd the Tiver CAUSS% A
ABuvium — & river depasit of oy, silt

change in spead, which rasulis in both the waves and the river droping
ard send,

thalr sediment. In time, the matedial builds up to-form a fdge of shinole
and sand known as @ spit. On the land side, it end are deposited
and salt marshes farm, The wind and $2a curranis may curva the and of
the spit around. Spits are very gvnamic, which means-that thefr shape and
farm continually change. If spits 8re present on & coastlne, it shoukd be
mossinle 1o determine the direction of longshore drift (see Figure 2

The spit In Figure 212 has formed because the charactenstics of the araa
were ideal for this landfarmn to develop: Longshare drift is oocurring along
the beach from weast to east with the predominant wind direction being
fram the south-west. Longshore drift is the moveriant of the swash going
up the beach at an shgle pushad by the wind and the backwash dnnging
Ing

the sediment straight back down the beach due to the pull of grav
coast changes 1o a8 north easterly direction. The =23 cantinues 1o mave in
a south-westerly direction driven by the wing. it will continue (0 move the
sand, Sépositing it te build 2 spit
aff tha end of the coastlina.
Matar|al will be deoosited because

Pzterial moved alang Coastline changes
baach in Hg-zag way directan

tha water will become deeper 85

the waves are further fram tha i

coastlinge There will De a changen {",
speed of the water (T will move ;.?/:L__

schange of wind
f’/dn:tinn

aterial deposited in shiatiow,
calm water, 1o farm a spit B Sai1

mare slowly) causing It to drop
wi ic carrying, The spit has a

rmumber of recurved ends which
" - il f_ x Prowaiimg wends bring
hawve formed when the wind or tide wiaved in at en angle
hrave changed direction
Figura .12 The formation of a spit
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| & spit develoss in & Day. [t may buligl across it, linking twe headiands to

farrm a Bar This is only possible if there s 2 qantly sloping beash end na

powearful Fivar entering this sea, n th

Way, bars can straighten coastinegs

An exsmpie ts at Slapten in Devon, see Figure 213, which has the

charactaristic legoon formad bebind the Bar whare any waier from

strearmns i= trapped and skowly seeps through the pebbles and stones of

the bar Info the sea. The bar was formed by the process of lenashore drift

which occurs on this coastiine:

A lagoon formed
by the bar and
the small straams
flowing into this
araa

Flgurs 2.15
4 bar |n Devan

Review
Ey the end of this section you should be able to:

¢ describe and explain the formation of
headiands and bays: ¢liffs and wave-cut
platforms: caves, arches, stacks and stumps

"descrioe and axglzin the formation of beaches,
spits and bars

i Practise your skills )

Draw annotated diagrams of coastal erosion and
deposition features,

Choose a cozstal area ¢lose to where you live (or

s the Isie of Purbeck, which is the distinctive

coastal landscape featured in this book). Leok at

weathar statistics for different years compared to
I erosion rates on the coastline,

A bar joined to

both ends

the coastline at

Match the terrm with its cormect definition.

Abrasion | The wearing away of rocks that are in
the sea,

Soluticn | The wearing away of cliffs by the rocks i
the sea.

Attritson | A chemical reaction between cartain rock
tyoes and sea water,

List thee differances between constructive and
destructive waves

ViHat s meant by the term fetch?

Explain the process of longshare drifl

Examing how physical processes work 1ogether 1o
form the cliff and wave-cut platiorm in Figure 2.10

Extension

Ressaren the formation of the bar &t Slapton in Deven

To study how human activities
canlead to changes in coastal
landscapes that affect people
and the enviranment.

To know how urbanisation has
affecied coastal landscapes
To recognise how agrculture
nas affected coastal
landscapes

To identify howe industry nas
affected coastal landscapes.
To recoagnize the effects that
coastal recession has on
people and the amaranment.
Ta recognise the efects that
coastal flosding nas on people
and the anvirgnment.

To know the advantages and
disacvantages of different
coastal defences used on the
coastine of the UK,

Ta urderstand naw coastal
defercas can lead 1w change
in coastal landscapes,

Shingte ridge no longer
defanded from the sea

Figure 2.14 Porlock Bay, Somersst

The puitding af towns and cities on the coastline of the UK affects the
|landscape in many ways, from tha visuslimpact of the settermants o the
Impact on wildiife and on the natural processes at work

Urban areas developed on the cosst for a number of reasons, such as
fishing or trading purpeses, which led 1o the construction of harbours
and larger parts. A3 settiements grew, the coastal lendscape changed
Sriginal watland arsas wera drained 1o ensure that the settiemeants were
nat flooded, meaning that-wading birds and other animals lo
habitat. Harbeoyrs were bulit to ghve shelter to fishing boats. which
Inwolwvad the building of jethies into the cliffs. Large ports developed 1o
Import materials thess were usually on large estuaries, which had s major
visual impact on the sres as well as causing erneronmental changas,
During tha early twenteth cantury, touricl developments along the coast
led to further change in the coastal landscape. All of these deveiopmients
require defending against the sea. This in turn impacts on the natdral
processas that cccur in caastal areas, for axamole: the bulding of
oroynes interfares with the procase of longsnore drift

ther

Parts of tha coastal lzndscape are still mamnly farming areas. Such areas
am less developed, meening that the coastal landscape I3 largely
unchanged and natural processes are not interfered with, bacause the
land is ot seen a5 valuabla enaugh to defend. However many owland
copstal landscapes that were onainally watland argas have been drained
and wsed for farming. Thie has had an environmantal impact on the coastal
langscape, For example, Cuckmere Faven in Sussex was draired for
farming, which changad the anes
froon & wetland-to sheep farming.
Howewver, the coastal defances ar
na longer being repaired and the
arga will retum to salt marsh as the
saa gradually reclaims it Anather
exarnple is Porfock Bay in Somarseat,
whiere 3 shingle ridae was Bl to
defend low-lying farmiand from the
=3, As the shing'e s no langer
baing replenished, the bank kas
been breached by the s2a, forming
& salt rmarsh (32e Figune 2]14)

Farmiland, which is flooded at
hégh tide. becsming & salt marsh
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Enqiand s 2800 milkks of cosut. of which N0C arg
classad as being at rigH from erosicn
affects both pecgle and the enviranment, it

the recessinn 1§ Gooufring whare there is a settlement
then (ts effects on penole will be greatest. [f people
lose their nemes it will have a major impact both on
their gaily lives ang thelr finances because thay will
hiave lost the money they had Invested in their home
Ar grariple of this is Seaton In Devan, which will not
be defended after 2025 because it 5 a small town,
This maans that, over time, the houses. puls and
campsite will be [ost o the sea due to coasta
recassion, Other impacts on peopla could be the

Tha villsge of Happisturgh on the Narth Narfolk coass,
has a population of agproximately 850, i ore of
Stegl eroding aregs m the UK The ares was
defended in 1838 with revetrments - siomng siructuras
desigmed (o absart the enemgy of the waves — which
reduced the amount of ercsion (o about 50 om a vear
Hawevar, in 1995 the coundcl sidpped repairirig [!-.:c-
coasial defercpe which cavsed the rate of erosion 1o

affacts on farmers who losa their land to the sea. This
could impact an the viskility of thelr farm as i iozes
figids where crops were ance grown, Coastal recegson
alsq affects transport netwaorks, enaking it difficult for
pEople to get 1o work and go albout their daily lives

The erndronmental effects of coastal recession also
relate to the loss of land. A axample of thig s the
Matiomal Trust area known as Golden Cap, close to the
village Qf Seaton in Devarn, The cliff thers has receded
40 m in the past twenty years, This means that arimals
and birds are losing their breeding grounds, for
examole the soft cliff faces wihera sand marting breed.

accelerats, Since Thas ime, 25 propemies and the wilage's
Afekoat launchmg station have beer washed away This
has had a major impact on e secple wha live in the
araa fses Figure 215] The main sea of concern 5 Beash
Road, which terminates in the $2a, Houses that wers
weorth EBO00D when the coast wes defended are now
valued at & E1 aven though thelr sea view improves
each year! [See Fgure 2.16)

[ Happisburgh fifeboat statien

Houses on Beach Rsad

Broken revetmernts

Remains of lifebcat
station ramp

Figure .15 The lifaboeal station and
ramp, Hapaisournah

Flgure 216 Beach Hosd terminating
Inthe sea

Clay and zand
cliff easily eroded

The mam milway line mis tha Soulh
Wiast 10 Penzance Tuns along the coast
at Dawlish. When'the sea is rough the
sraire heve to be cancelled o delayed
On one occasion 160 passengers were
strandid far faur hours whan their
trein’s electrins were affected by s=a
water that wasned over the track. The
rEin wasg 2 ully pulled into the
station 2t Dawlish, The railway [ing is
protectad by a sea wall that was built in
the 1800s; this wall has fo wave-
refracting curve and is in need of
constent repalr, The annual rebuilding .
and repair bill s E400,000, The situation Figure 277 The Cawlish rallway lina aftar the storm
WS MBte wirse in Febnary 20714,

whan B0 m of tea will beneath the railway collapsed fram the S5utn West nad 10 L8e 3 repScemsnt bus
Ira storrm and the railway fine was I2ft with no and service, which greatly lengthened their jourmeys The
beneatn it The storm also damaged the station and a houses behird the brgach m the sea wall were alio

lang section of treck |see Faura 1. The ling was damaged Although the residents wese resfued.
closaid umilearly April For two monihs commuiers dig lose same of ther possassions

Coastal recession - the gradual mavement
backwards of tha coastling, which is
dividing e batwean the land ang the sea

Coastal fiooding - the inunsation of 2nd
closa to the S8 DY 383 water.

Around 27 millon properties zre at nek from fiooding in England, with =
rearly S0 par cent of these baing at risk fram foocling from the sea

Some of the effects of o peaple are!

darmage to people’s homes and belongings from water
ogs of life from drowning

the contamination of fresh water supplies by sewags water
bridges and roads can be washed away

disruption to gas and elactricity supplies,

The arvironmental effects of coastal flooding mainly congern the [oss of
|&md to theE 523, In some areas of thie country, land is being allowead to
fiomd 85 part of the coastal defence technigue known ss managed
retraat, where the land |s fiooded in 2 controlled way. This forms new
hahitats for wading Dirds but it doss mean a lass of land for farmars.
Anather rmore gramatic type of coastal flocd ng 15 when the sea floods
land e ta storms, Causing trees and vagetation te be washad away and
eraos oSt dug to inundation by sea water
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I A high spring tide combined wath
of |oww pressure and ttrong nortt
& SIOrm Surge that Noosed
castline of North Morfalk. Following
WAMINGs given by the Emvitonment Agency, Maod
wiardlens (n the aren wera bl 1o evpounle over

200 houses before the flood occurred Although
people were taken o safety, 152 housss and -
Dusinesses were darmaged as a result of the starm
surge Thame was also extensve damege 1o (he sea
cefericesin tha ares and rarty beach huts and chalets

A5t

Hougse frinon the lsle of Portland is
continuglly fighting back (Ne waves when thers is a
storm surge It les Denind the 9 m sea defences bull
ar Chiswetl, Porfland, During ofe atorrm in 2014 18 m
Waves wWere Crashing aver the top of the three-storey
Bullding. smasning windows with pebbles, and sea
WEIET Was pouring ino tha bar and bving
accommodstion The buldng itself is made fram
Fertland stonz which s very strong, although ©© does
Bear the betfle scars of the rmaeny pebbles which have
been thrown against it The road to Portlang from the

on the coast were damaged beyond repair. The public mainiand was ed twice during the wirter of 2014
wenz warned that thelr drinking water might be but, in the-futune, it may not be gefonded and 1t wil
cortamiraied and of othar Realtn isks such as rats n become a true island cutling off the 25,000 people
properties thal mad been Aicoded wihio live there froem the malnland.

Hard enginoering - this mathad af coastal TR . 15k NE Coasiing or yne ¥
mansgement invalves majar canstruction

k, for example sea walls & number of differant types of coastal gefences are used to defend the

u lirvee,: Bt ek thelr scbeanizaes and digadva 85
ENSTGer - T rethad ol borkitl UK coastime, bt what are their s I,_' =0es and disadva a5 and how
MIABOETRN WOTHE.or AtamOe 18w do they changsac il landscapas? Coastal dafences can be classified as
with thé natural grosasses ooourring an the eEither or techniques. For the purpose of this

eoastiire; for exampla beach nownshment
They tend to.be viqually urabtrose and
do nat mohie majar consruction was:,

chapter the following defences will be discussad

hard gngingering: sea walis,
grovnes. rip rap

= E=— = =

soit enginearing: baach
nourishment offshere reefs

. “.]‘f“ -

gy = puts tourisis off.

| Very vigible = makas residents feel safe

Reflects and absarbs
wave enargy.

Can chuse wave scouring if
nok pasitioned cormectly.

’ ' Misual Impact - they can be very large
o structures which hava 2 major impact

Stops the coastiing receding by an the coastal landscape.

interfering with th2 natural processes | ’

occurring on the coastline |

Figrure 2,18 Sea walls are usualy made of concrete: tha rewer ones have a recured
top. lilkeths one 8t Backooal

Cost - E400 per metre for
1 metre high woodan groyne.

Keems beach in place for
the tourist industry.
St

Prevents longshore drift
- sind bullcs up on one
side of the groyne,

Figuse 219 Sroynes e ususlly made of ook ar wond il thase 2t 5L Baas it Curnblas they SLratoh frofm the ceastine into the 583

Effective for
B many years.
Akl

Can make beach
Inaccassibie for taurigts.

Nat affactive in = 3 ) . ——
stanm conditions. - Dissipatas
wave Enérgy,

Introduces forsign
reck types 1o an area.

Car be cheap depending
on rack type used,
on asandy beach. T TE———

Flgure 2.20 Rip rap 2= large rocks placed in front of a cliff; thewe arie below 2 landscaped cliff at Whithy in Yorkshire:

Chaprar 2 Coastal Landscepes and, Frocesaes




TR e ey *]I
Distuats home awners = larga |
noisy forries ragulary visit the
area o replenish the beach

P

I evY
(] AN b

May aifect plant and
animal lifein the area.

sl =
Reouires constant maintenance
as it is washed away guickly, i
R L

S R I

The heach dissipatés wave D=l
energy and is the best form |57«
of natural defance, e

Good use of sand
dredged from
harbours and ports.

- >
& e - = =

= Lottt

Figurg 227 Swanaoe beach before (2005) and after (2007) the placing of sand and pebbles on 3 beach, lknown 35 beach nourishment

Cost - £1,950 per metye,

The waves braak further
offshore, which reduces

Difficult to install the raefs, their erosive power,

Visual impact - they change the way
that the coastal landscape |soks,

| They allow the bulld up of
; | sand due to the reduction
- i N - L in wave energy.

—

They interfene with natural
Processzs such as longshare drift.

Figure 222 Offshone reefs In Norfolk: engrmsous concrete blocks, satural boulders or gven byres ara sunk offchare 1o aiter wave
eliraction and dissipate wave energy,

Cheap - £6,500 par 100 metres,

Provides besth fof tourists:

J
Descrine ane effect of coastal recession on people.
Uying Figure 2.16 {see page 181, describe the effects of coastal Naoding
on peaple and the environment.
Mame one 3oft and one hard engineering techmgue
What is the difference betweeri hard and soft enginesring?
Hevw does the ouliding of offshore resfs lead to changes in the coastal
lerdscape?

Extension
Exgplair the formation of the discordant coasthine to the east of the
Isie of Purbesk,

Review
By the end of this section you should be shle to

< understand how urbanization. agriculture and imdustry have
affected coastal landscanes

+ recognise the effacts that coastsl recession and Aooding have an
meople and the environmant

# lnow the advantages and disadvantages of different coasial
defences used on the coastline of the UK

# understand how coastal defences can laad to change in coastal
landscapss.

Diraw a field sketeh of Figure 2.24 (see page 24), Include the following
on tha skatch:

Four landfarms created by erosion

Two landforms ¢reated by depasition.

Mame processes that ocour on this coast

Mame the rock types {see Figure 2.9, pege 13}

& clages af students recorded the size of pebbles at two sites at
each end of a beach. Their results are in the table,

VB

12,06,10,1.610.8,9,6. 71410152 |4.8.53,715354,5523 725 |

) Cabeulate the mean, madsa and range for the pebbie sizes in
the table
Draw cut and camplete the dispersion diagram, Figure 223,
by plotting the information on pabble sizes for the eastern end
of the baach. Mark on the dispersion diagram the median, the
uppar quartile, the fower quartile, and the interquartile range for
both of the sites

i Compare the results for site 1 and slte 2,
Suggast reasons for your results. Use your knowledge and
understanding of beach processes to help you,

Fieldwork ideas

Suggested hypothesis: the

landfarms that make up the

coastline of Swanags Bay

are landforms resulting from

deposition.

Brimary figidwaorl:

= draw figld sketches of the
landforms in Swanage Bay

+ take photcpraphs of the
randforms in Swanage Bay
and then angtate tham,

Suggested hypathesis:

tha coastal processes at
work in Swanage Bay have
impiications for peopla who
livee i the area.

Brimary fieldwork:

« ake measuraments aithar
side of sslectad groyres
b measure the extant of
longshore drift

= tawn ohotographs of oiiff
feces to show evidenca af
slymping and erosion

Secondary fieldwark:

» use the internat to research
recert ciiff fails in the area

16 5 o
X
14 A
e K
=
107 HANX
-‘g‘ P
=8 !
2 »
& 5 b
2
21
(4]
Site 1

Flogure 233 A dispersion disgranm of
pebbie sige

Chapter & Coasiel Landscapes and Proceases




= aciion beh

Located example EniSistlssitEast=C0E V0

Te study how the interaction
between physical and human
processes produces distinctive
coastal landscapes

T know the significance of
the location of e lsle of
Purbiech

Ta know how physical
processes farmed the
discardant coastling in the
Swanage ares

To recognise how physical sng
hurran processes have changed
the cogstal leandscape of the
ares

Figure 2.24 An aeral photograph of partof the e af Purbeck

Frudlard Bay Is fasmed

aroded this rock using

Chalk, & more resstant rock, had
formed thie hpadland of 2aiar
Down, The haadiand |s now
besing erpded mare than the bays
arthar sido af it as it & further oul
1 1 @] EXpHITIENCEL ITROFE

Bagshot sands |
| poweriLl wievss

from l2ss resistant sancs
ar clays; the sea hay sasily

crocesses sich oy abrason.

Chalk
Greensand 4
|"I Lwanage
Limestone, 4 o fesstant Wealdzn clay By

ok, s farmad Duriston
Head The headfiand |s now
beira eraded more than the
Swuanags Bay as it is furthar
LT i0 582 and expeErances Pirbedk
rriose porveriul wavas iwestane !

! Semrane Bay s formad fram

J | remstant clay. The sea has
gasdy erodad it USING DroCEssES
_ such as abrasion. The saa &
Figure 2.26 Sirmplfiec geological map of the lsle of Purbeck. riger mreding the bay mare
dleraly B the beadh is takng
e BRerdy put of 1he waves

Portiand imestong

The |ele-of Purbeck in Dorsat has a distinctive coastal
landscape that formed due to the interaction of
physical and human processes. The location ie

The coastal landscape formed gue to the tyoe and
farmaton of rock present in the area: this is ghown in
Figure 226, & simplified geclogical map of the area, Tha

significant because it is part of the furessic Coast of coastling e the aast of the |5l of Purback is made up
Dorsat, famous for fossils and coastal features such as of rocks with vary ngy resistance Lo arssion that lie at
headlsnds, bays and stacks, Tha |sle of Purbeck = right angles to the sea. This has allowed the seato
made Up of & concordant coastling to the south &f the arode the rock typas at different speeds, forming
promontory and & discordant coastline to tha sast heaclands and bays (see page B for information on the
whera the mzin setbiement. Swanage, i located gifferent types of erasicn and Fioure 2.8 on pags 133

al or human

Impact on the coastal | T

Coastal erosion | The headland of Ballary Cown < constantly changing due te erosion and weethering, Originally
| there were two stacks off the coast — Old Harry and his wife - but i 1888, Oid Harry's wife
| eellapsed forming & stump,

Landskps The coastline to the south of Ballard Down has fragusnt landsiios. causing the coastal path to
have 1o be redirected on a number of secasions,

| Coastal defences In 2005-6 new coastal defences were built in Swanage g;y consisting of elahteen grovnes and
beach ncnur-;hmen-t. This changed the aroa by creating a new higher basch althoeah it will have
| b2 be repienished every twenty vears due to the erasion 1ates in the ama

Human development The tuilding of Swanags town, espacially the houses asd hotels on the cliff, have made the
probiem of land sfipping in the area worse.
Taurism Studiand Ezy to the narth of the stea is a tourist hat spot, The beach Is ownad and managed by

the National Trust. The area is protected from excessive tourist damaga by limiting the parking
available and, therefore, the number of pecple who can access the beach, The sand dunes gre
als_a orotected by being fenced off In this wey change to the area from human precessas (=
being managed.

Figure 225 Prysical and human pracessss that have an imgact on the cogstal landscane arpund the Isse of Putback

. il Practise vour skills A
—

Jga the geelogy maps of the British Geological

Survey (wwiwbags.acuk/data/menyiewers homs,

« recognise the significance of the location of htmil) o link the shape of the coastline at
the Tl of Prrety | Swanage to the geological formation.

« understand how physical processes formed the .
discordant coastling in the Swanage area

« describe and exglain how shyvsical and hidman
processes have changed the coastal landscape
of the area,

By the andg of this sectign you shouid be able toc

Examination-style questions

1 Study Figure 213 on page 18, Identify one depositional landform shown on Figure 2135 (1 mmiark)
2 Study Figure 2.4 on page 10, State one type of westhering which might have an impact on this
landscaps. (1 mark)
3 Groynes are an axample of hard engingering.
Explain one way that groynes help to protect coastal landscepes. (2 marks)
4 Examing how phys:cal processes work togsther bo form the stack thown in Figure 2.4, {B marks]
Total: 12 marks

Chanter 2 Coaital Landscapes and Hioessyes




\Weather Hazards and Climate Change

LEARNING OBJECTIVE

To study how the atrmosphere
operates 85 2 giooal system
that transfers heat and ensrgy

LRaing |

» To know the features of the
glebal atmosp herc Girculstion

» To understand ROW circukation
cells and ocean currents
tramefer and redistribuie neat
Energy BCIOSE he Eartm.

Glabs atmosgherie gircubation - the
warkgwids mavement ot air winich
tranzpors heat from tepicel 1o pokar
|atirudes

Latibisde - the ciskste A0 o south of
shg Equator |t ts measured i degress with
tha maximum beirg 807N of 30°5.

Harmiphera - & half af tre Farth: The
nnn'mmhtm:suherei! aberee the Equates
e stutherm harmsphers = kv (e
Enpanr.

Troposphere - the ot lawer of the
e v Bt
{ampronmately 20km) thanat the poes
tapprosimately 10kML

Deprassion - 2 lei-pregsyre system hak
produces cloisi, wind and rin

Qewan mzrem—ncum:nwus_dlrsd;eu
sngEmant of ccedn water, The currznl=
=g madle from faees actng on the water
iich as the wind, different ramaErRilrEs
and tha Earth's rotalion

FTCE - Inter Tromical Corgence fane

frage winds - & wind that blows steadily
fram the tropics tovards e Equatar: I
te nortnern hervsphera it is from the
parthaast and in e southem hamsphae
freom the soulhedst.

The atmosphere operates as a
global system transferring heat

and energy

—
Al

The featurzs of global atmespheric sirculation Bre:

The ransier of heat frarm tha Equater 12 the poles
& Thereare threg circulation calls - Hagllay, Farrel and Polar
Jat streams impact on she movernant of neat Enargy.
Thatpin of the Earth creates the Corlolis #ffect.

o

Hadley cells
Hadiey cells stfeich frerm tne
Equater to latinidas 307N =nd
70 %5 The features of Hadlay

calis an

o Warrn trade winds blow
|ewvards the Equatar

. At the Equator the rade wingds

frovm sach hemispghere et
The warre alr nEes rapidly
eausing tHunderstons An
area of low pressurs 1 farmed
i e TICZ winare the: Bt from
the nwo cElls Teets over
the Equatar
The =ir at the 100 of the
roposphere moved tevwards
30N and 305 wher it
pecomes copter anud siarts @
=il ‘pack to ihe Earths surlace.
s it cezoands; it warmE arid
any meisture is evapomaied
~hie creales high pressere
areas, with cloudiess ghies, The:
wonid's ot deserts are tound
in (hase areas. such &s the
Sahara; in Morth Africa.

- O returning 1o e ground
some of the sir reums 10 e
equatcrial areas as prade wirds;

this cornpletes the Cirche

Tropic of Cancer

Egquatar

Tropic of Capricarn

Key

v Cold &ir
—= \arm 3"
—« Polal jet streams

- syhtropical jetstream

The main source of heal ensrgy For the world is tha Sun: The Sun heats
| vhe Earth's surface unavanky: it heats the Earth more at the Equator than
at the paies. This craates 5 heat surnlus Bt the Eguator and a heat ceficit
al tha poles. As the poles are not getting colder and the Equatar Is nat
| getting noticeably warmar, therd must g & redistribution of heat energy
soross the Earth, But how does this work? The Reat energy 15 transferrgd
I twe ways: cifculation ceils ard ccean currents.

| Circulation cells

The three-ceil model ef global atmospheric cirsulatian is shown n
Figure 5. The air in each cell moves in & sart of glrcle. The calls transfer
surplus heat eneray from the Equator to the poles. In sach hemisphersd
thare are three pressure cells in which the air circulates through the
troposphere; Hadley esils, which are closest 1o the Eguatorn Forrel calls,
and Polar cells, which are closest o the poles:

Palar cell
T

B

~—

1
4 ﬂ\
(\ *~._Parrel cell
- \'\
% o

winds im the seutherm hemsphers

surface

)

deEpressions.

ag part of the Polar cels
The cell Ras.a motion to the right in

ralied 1he Coriglis effect

jft in the southem hemisphera dus 10 the spin of the Eavth, This &

.

o Ferrel cells
oy Farrres] calls stretoh freem Istitudes 30°N and 307510 iatiougdas B0 "N and B0°5,
i 8 Tha features of Ferrel cells are:
\Hadiay cell + Al on the surface (s pulled towarnds tha poies This formms the warrn

southwesterly winds i tha norhermn hesmispnere gnd nortwesteny
Thase winds collect maignue ag they blow over poeane on the Earth's
At shiout BO*N and 605 They mest coid ait from the poles

T warmn el rises cuer the cobd alr as i i less dense This produces low
peessure &t the Earns surface arid pressure SySHETms KW as

k I,J « Some of tha sir returns (o the roples and some (s diverted to the Goles

the northem hemrisphers 8ng 1o (e

—

Polar cells

*F poles, The features of Polar calis are:
gure 57 The throe-cell mode! of

-Sleba stmospaec circuiation,

Batar cells stratch om latitudes B0°N and 50°S 1o the north and sputh

- The air sinks cver the polas producing high pressuTe

« The @it 1hen fows iowards the [ow oressure in me midl-latitucies, about
£0=H and G075, Hers it maets the warrm air of the Ferrel cells.

—

_J

C Crupe s WSRO U ¢




Armosphere - the gases hat surrsung
the Earth

Jet streams
In the upper atmosphare, wings Ciow arcund the Earth in B wastarly
direction, Within these winds there are bands af extremaly tast-moving
air knpwr &8 jet streamas. These jet sbreams can bo hundreds of kilometras
N width, but anly 1,000-2000 m high, They are found at altizugas af
about 10,000 m. The jet streams can be found in bwo areas of the waorid

Polar front |8C stream - this is formed when caid Bolar air mEeets warm
tropical sir figh-above the Atlartic Oc=an, usually betwesn [stitudes
40% and 60*N Bnd 40" and BOTS. |k exact [ocation can vary. It marks
the divisian oetwaeen the Polar and Ferrel calls,

Te Subtropica! jet stream - this is alse generally in a wrastarly
direction, It can be found at aparoximately 25°N and 35°5,

Subiropecal jet
Polar jet /— .__“\ /“' —
i

B f

\ Hadisy &=ll
Fesrpllcadl A

|
Warth pole BO"N

R 5

30N Equator

¥ Figure 5.2 A cross-section showing the location by latituse of the jet strasms and

th global circulation calls

Piirt I Th Phjialal g

Ocean currents

The oceans transter aporoximately twanty per cent of the total heat that
it transferred from the tropics to the poles. Each ccean heas & circular
pathern of surface currents, kigwn 33 a ayre. They are produced as
masses of water move from ane climatic zore to another. The Lurrants of
all the tesans are similar becauss they are crasted by the surface winds
gengratec by alobsl atmospheric circulation, In the northers hemisphers
currente move i a clockwise direction and in the southern hamisphere
they move in an enticlockwise dirsction,

The strongest currents sre on the wastarn side of oceans. For sxample,
warm Stean currents such as the Morth Atlantic Deift transfers hest from
low [0 high latituces. This is particularly noticeable betwesn latitudes 40*
and 657 in winter, when warrm winds blow anshorg on the western sides
of continents ralsing the temperature, Cold currents have less @ffoct as
they sre usually offshors winds. Cne exception is the Labrader oy rrent aff
the east coast of Morth America,

Equiatorial
R
TN
South
Equatonial L
Haumboldt
(Parundant |

5t
VI CUTent _ o Lot curment
(rames coastal temperaiLnes)

(lgwermes coastal remparatiest

# Figure 5.3 Major ocaaf Curmenis

What is the main source of heat energy for the werld?
Complete the fallowing senence.

D:eari ErTRnLS TREVE iN 8 ... direction in the southern
nemisphers,

State three features of giobal atmospheric cmeulation

Where are Ferrel cells found on the Earths surface?

i 1L
Diescribs how air maves in a Hadley o= y
Wiy are deserts folind atapproximately 25N and 255 of the Equater?

Extension _
Explain how circulatien cells and Scean curmenis redistribute heat

energy across the Earth, . .
Tesearch why low pressure is found at the Equator and high pressure =

found at the poles

Study atlas maps to identify areas where the climate is affected bgl
warm and cold ocean currents. Use the information to create 3 t=Bie,

Ghaptar & Weaiier FaaiE e R <

Review

By the end of this saction

vou-shouid be able te:

J deseribe the main faatures
of glabal atmosphenc
cirgulatian

explain how circulation celis
and acean currents transfer
and redistribute haat enNergy
across the Earth,
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The global climate was different in the past and

continues to change due to natural causes

LEARNING OBJECTIVE
Ta study how the giohal
climate was different in the
Past and continues to charige
dus to ratural Causes

* To be abie to describe [i=1"Y
global climata was different in
the past

* To recognise how it cant Mugs
12 change due to matural
Causes

* To describe the evidence here
i5 for natural climate change

Climate - the OVERAgR mMperahire and
RrRCiitation figures tor an arga,

Eccentricity
100,000 years

Lthe se25ans nd cen cause wardnier

The Guatarnan Period cov

BrE Ma past 1.8 million vears of the wiorld's
fistary. During this period thers have Been imes when the tamperature
af tha Earth has dgropped, Continental ice sheets covered the northern
hemisphers. These are wrown as glacial periods (or ice ages). The
termperature then became warmer mslting the largs jcs shests, These gre
known as intergiacial periods The fmost recent glacial oeriod sccurred
betwesn about 120,000 and 150 vears aoa. Since then, the

Earth has
Beenin an interglac

13l period ealled the Holbcane apach The remnants of
the lagt loe age st cover E2M per cent of the Earth's surfsce In Greenland,
Antarctica ang mountaingus regions

A number of causes Rave D=an put fTorwerd o

rnatural elimate Change
These ireluds Milankoviceh cycles. solar vari

ation and velcanism,

Precession ‘3.'._ 3
The Earth's suis wobbles fike a spinning ) —
top. A wobble cyde usually takes abeout
26,000 yeaes. The motion is causgd by a
the gravitational actien of the Sun and
e Moon. This eycle hag an impact on

ELMImers, |

T

Eceantricity

The path of the Earth's sebiz B70und the Sun is not & perfect

dircle, it is an cllipse. This shape ¢am chany
2 parfect circle to more elliptical ang the
due 1o the gfface of the gravitatlonal pul

PeEriods when it & more oifiptical,

- Potial tile

ge from being noarly ¥ 41000 years
N Back again: This is

I of ather planer 1
& the Earth such as Jupmer and Seturn. The meature of the

shapa's ¢hange is calted e BEantricity, One complete cycle !
lasts for about 100,000 ¥ears. 't appears that coilder parigos
2ceur when the Earth's orbit in more circular and watimer

L
The Earth Is spinning on fts awn axis, The axis is not

# Figure 5.4 Mitankeuitch Cycles,

upright; it filts at an angle between 231" C and Iq.57C
A compiete cycle for this tilt takes shout 41,000 years.
A greater degres of Tl i assodzted with the warid
haying a higher FUeragg tBMperaiure

wilankovitch o) ) .
iy deveipped by Milutn Milankovinch, 3 mathematician from ‘:& :l':ra
WETE - . 3 e B
g l‘rJT_,--,\r,_-pd tha thaory [hat the amount of heat the Eart! relf_e
e t. He identified three differsnt cycles:
g fhected by its orbit, He
Hya SUN 53

: s o . Cigure 5.4,
tricity, axial titt and orecession, which arg gascribed in Fioure
gosafilrl "

oalar varial o
.l‘l-..l -lr a3 r-' hange In the amount of heat ensray that comes fram :he'?:zl‘
Wishiess hr_;se varations are very 2mall and hard 1o detect 5uf-5D°_h
al"mugﬁ'l rface do seem ta have an impact on the Heat en By 'il* vie
khe sur”fhr -‘.; i the climate of the Earth, There was a reduction in
(e B VRS ‘between 1845 and 1715 which corresponds with the Little
BoaEs ii:,:fg; rih] T_-tlere- nas been a ot of sunspot activity since the
e Age L ¥ =X

lo

- b B 1 - armer,
9405, which could be & regson for the Earth's climate becoming warma
| \ =

ATIET .
fcanic eruptions relagse ash and sulphur dioxide into the B ;
ik Mhes r diowide ca
Lsrgos ;:ll:uEre The gsh guickly returns to Earth out the sulphu ;’n -KE.;
. i ¥ j T 10X i
b ""ﬂ a coaling effect on the Earth's climate. The sulphur dioxide
hava 8o £ d

ater in the atmosphere to farm sulpburic Scid dr?gleti e
v WJ.E;- : croscopic droplats absord radiation from the E.l.lr'lj :
ag.rl;!sCﬂE-. e r:;r:.ar': the surrounding air. This stops hast EI.E:I“PH the
ipsszrii LhTﬁim IL‘.!_-‘r-ng.q the 1900s, there were three large eruptions that
Eanhr::rc:::e-ﬂ\irm r_\'-ane: to cool down by as much 55 1% Eventually
mily s

: :
tha affact will decrease as the aerosols fall as rain

i Ia_,.;u‘y;uls_-'.ﬂ‘.i;ul'l:i-
igslar heay

5 - i al ar| 3| abos
# Figura 5.5 How volcanic eruplions Can have an imoact o global clirmale
. 1t 5




Global climate is now changing as a result of
human activity

lce cores
roduce oreenhouse

LEARNING OBJECTIVE E iy L P = T 2
To study how global climate is '
now changing as a result of
Harman activity,

The 2 1n argas such as Antarctica and Greenland has
been thare for millions of years, Cores can be drilled
into It to rieasure the amownt of carbon dioxide
Erappoed in the ice This 5-a climatic indicator becavss
levels of carbon dioxide tend to be lawer dunng cooler
perlags and higher whan it is warmer,

et =] - - =

Human activities such as industry, erery. transport and farming producs
carbon dicxide and methane. These gases are contributing bo the
anhanced greenhouse sfect,

# Figure 5.6 Tree rings

» To kniow how Burman achivities
produce greenhause gases.

» To recogrise the fegative
affacts that climate change is

Pallen analysis shows which plants were dormunant at a
particular time due to the climate, Each plant speces

has spacific climatic requirements that influsnce their Whiat is meant by the term glacial periad?

geographic distribution. Plants have a distinctive Desaribe thres differens forma. of evidence for l having o the enviranment
shape to thelr pollen grains, Pollen falls nto areas such natural climate change and paggle
- ' . ’ 5

&5 peat bogs it resists decay, Changes in the pollen How do volcanic eruptions cause the climate to U
found in differant lavels of 8 bog indicate changes in changa? 2 5one of the

frmas c kowitch! heat &n 1 Gresnhoute gasey form a
climase guer trme Describe two of Milankovitch's cycles. mnum el £
- i Irte space, which trags the heat
rree rings Extension Energy in the fmatphers,
Eazch year the growth of 3 tree is shown by 3 sinale ring Research how the climate has changed m the past. P

-

If the ring is narrow it Indicates 2 coolee driar year IFiT

Praduce a graph 12 show these climate changes.

7 Heat ararey Tram the Sie beams

is thicker it means the temperaturs was warmer and r dawn prta she Earth. Some of it
¢ pasees thraugh o blanket of gy
wetker These pattarns-of growth are used o produce T ¥ im our atmosphere.
tree ring timescales. which-Qive accurate H E‘ |.” f"
climate nformation GR E A ] F RO S I it naray
: . AThe e which does
I
Historieal =1 =1 i i & | " i
Historical sources _CuﬁdumgsmLunduu,exﬂepmhulhe : / Ty Cadas et
These include cave paintings. diaries and docurmentary LOTTERIE. i
N AR

evidence. for example, the falrs held on the River

V¥ieh Mewe our afthe Ceuny.

4 N
Thames when |t froze Since 1873 dally woather E‘{ﬁmm# fdf 5 kﬂ%ﬁmgmm '."‘ 'l L\
reports have been kept Farish records are a good amd checBsfn of thees. | - a2 o 5 Tho main greenhouss gaies r
source of climate data for & particular area: e = | o e ekt b # Figure 58 The enhance

Waather - the day-to-dey changes i [EmpeRtwe and Drecipiatan

greenhouss efect

Enhanced greanhouse effect - asn called climate change or global warming. It s the imaact
on the giabal ¢Emane of the increased amounts of carbon dicxice and ather greenhauss
ganes that humans have refeased into the Earfhs atmosphere snce the indusirial Revakstion

\ Methane = fossi methans, which provides approximately 30 per cent of methane reieased into
REVIEW the strrasphere, wis lormed underground many yeans ego, [ comes Lo the mrr._a:e wihan fossl
By the end of this section you should be abie to: Transport 5.7 b Iuets v mied. Methian s 3 greenhousa s, this mesns Mat |f canran haat within the Earthis

Atmosphens it makes up twerty per cent of thie greernorse gases n tha atmosphee and is
+describe how climate fas changed in the past | Industry 122 o wsenly Times mare potent than corbon digaide
over differant time scales Fﬂgricutture
“recognise the causes of natural climate change | erarmingy 4.9 270 |
1 —

<identify the evidence there is for natural
climate changa

Part 1 Thie PhysicetEniicEmg

rdudhfhhcnh. mvfargm be fold srihe Eane 0ldie

¥ Figure 5.7 lllystraticn on the cover of 3 tract entitied fhe
Great Frost Cold deings in Londan, oullished in 1608

# Figure 5.9 The contribution of
energy, iranspoed, Industry and fazming
Sontrbution 19 the enhanced greanhouse

effect in the UK

Chagtsr 5 Waallies B 67




Sorme industrial processes cantribute to the enhanced greenhouse effect,

ermnitting langsé amounts of gresnhouse gases such as carbon dioxide and
mathane. This otcurs during the oroduction Brocess, for exampls during
the production of iron and steed, chemicals and cement. n the LK the

most prominant gak is carbon dioxide. and the mest polluting process is
the making of cement. Since 1990, howewver, thera has baen a 79 per cent

reguction in gregnhouse gas emissions from the industrial process sector
in the LUk However, between 2012 and 2013 there was 8 rite in emissions
a5 more cemant, iron and stesl wers being produced.

it

Most forms of transport use Tossil Tuels bs power them. When fossil fuels
arg burnt gases such as carbon digxide are released, which build up in the
atmosphere adding to the enhanced creenhouse affect. Since 1990 the
emissions from transpart in the UK have stabslised with a three per cant
decrease overall, Passenger cars make up the largest part of this sector,

Thagenaration of power accaunts for 25 per cent of glebal carbon
Jicxize amissions, The main source is the use of coal and natural gas to
produce alectnoity. For examplie. in China 75 ser cent of eneragy is
produced from coal. In the UK, singg 1990 there has been a reduction In
emissions of 32 parcent but the flgure is still toa nigh, The reduction has
mainly besen caused by 2 movement of power generation from coal as 2
fugl 10 gas

(N5

greenhousa

gas

emissions

(%)

UK
greanhouse
gas
#m

s5ions

Energy n i3
Transport 27 A
inestry 2 I
Agriculture a
(farmeng) =

| Cther )
{inclading 12 Fi
residantial)

# Figuwre 510 UK and USA percentage of
greenhcose GRs @MIss0ns par sactar,

Fossl fugl$ -3 naturally pocurmng fue
Suth &5 coal, ol and natural gas {mathans}
faritdd Inarn the famains of dead
Drganeemg ovar millicns of vears

# Figure 5.1 Coal-fired power station,

-~

Farming Sonmoss of mathana:

Farming creates greenhouse gases in a number of ways, tha main gas « wetlonids Mehuing Marshes
being methane, Livestock, especally carbie, produce methane as part of e i
thair digeston, This represents almost one-third of the emissions from the
gariculture sactar Murmbers of fivestock in the LIK are deciining which has
roduced amissians in this sector Dy ningteen per cent, However, In other
parts of [g world the NUMDErs. ara increasing 25 thers has bean an
increase in demand for Westerm-sbyle diets which contaln meat. &n
\nerease in rice production due to growing populations in Asia has also

« the growdng of nes
kendfills thal contzin retting
vegetable rnatter

= huming wegetslion
= the bowels of animals

nuining of fossil fuals,

resulted in &an increase inthe production of methane. Manure is another L
procucer of methane. Mew manure storage methiods that allow less
exposUre 10 oxygen have reduced the amaount of methane produced

Rising sea level:
Resgarch published by the intergovernmental Panal on
Climate Thange (IPCC) statas that the global mean
=25 euvel has risen by between 10 and 20 cm owver the
35t 100 years. According to The Met Office Hadley
Cantre for Climate Science and Sarvices it nas been
fiEing by about 3 mm a year since he early 19905
Pradieting the amount of sea level rise in the future is
maore difficult Recent studies pradict a risa of batwean
0.8 and 2 metres by 2100, This would mean that &

number of the world's langast citres would be under
water sUCh as New York. Other studies predict a
mgitdown of the Greeniand lce sheet which would
mEan 3 se2a leval rise of T rnatres which would ba
2nadgh to submernge London, In the woest case
scenarias for ses level rise, bebwean BE5.000 and
L7 miflion people who five on the Pacific islands of the
natiens of Tuvale and Kinbat! wodld fave o fing

new homes

# Figure 5.13 Ssing sed evels
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Changing patterns of crop 'y

Countries clesest to the Equator are ||kely o suifer the mast as their crop
yialde will decrease In Africa, counlries such as Tanzania and
Mozambrgue will have langer periods of drought and shertsr growing
seasons. They could lose almast & third af thelr maiza crop, it s forecast
that in Indiz there will be 5 50 per cant decrinse in the amount of fand
avallabie to grow wheat due to hotter and driar weather

Retrea 1ing .:Jix.';l'.".'.'.-'r'i

The wast maigrity of the veorld's glaciers are retresting (that s, melting)
s0me More guickly than others. This 5 thought by some 1o be due to the
Increase in temperatures caused by climate change, Research has shown
that 50 per cent of the glacérs in Antarctica are ratreating. Forexamgle,
between 1981 and 2013 the Shetdon Glacier, Adelaids sland. Antartica,
retreatec oy 2 kems on K5 nohern adge. The melting of the glaciers at the
potes coukd also affect ocoan water Mavement. It is believed that matting
iz in the Arctic could cause the Gulft Stream to be diverted further south,
This will legd 1o colder temperatures in wastern Eurcpe, matching the
temparatures found scross the AHanbc in Labrador &t the present tima
Ternparatures are frequently below 3 °C in the winter with averages of
B-t0*Cin July, which |2 10°C cooler than the average UK surmmer
temperature. The Columbla Glacier shown on sateilite images in

Fegure- 514 15 in southern Alaska. It is ore of the fastest retreating glaciers
in the world, Between 1982 and 2014 it has retreated by 18 km and lpst
Falf af its thickness and volums

# Figure 534
The retreat of the
Cefombia Glacier,
Alagka

Draw a bar graph to show the
data In Figure 510
Describe the UK and USAs
contribution to greenhouse
gas emigsions, Use data in
YOur answer,

Check out the satelflite
images at bttod
garthobaervalorye s, ooy
Eeaturss WoedldOiChanaa/
solumbia_glacierohp to ses
how the Columbia Glacler

I8 retraating. Think of the
following: What Impact will
this have on sea level rises?
What do you think is causing
this retreat?

Name two greenhouse gases.
Whilch secter in the UK
produces the most carben
dicodde?

How do arimals contribute b
climate change?

Explain two negative effects of
cimate change.

How will changes 1o crop
yielde have an impact on food
globalty?

Extension
Examine how human activities
can ceuse climate to change.

Review

By the end of this section Yo
should be able tan

# describe hiow human
activities produce
greenhouse gases

# recognise the necative
effects that climate change
|5 hawing on the ermvironmeant
and peaple.

The UK has a distinct climate which has changed

over time

LEARNING OBJECTIVE

Te study how the UK has a
distinct Clirmaie which has
changed over time,

¥ To-describe the climate of the
UK today and 1o know hiow
|t has changed over the past
1000 years:

» To snderstand the spatial
variations |n temperature,
prevailing wind and rainfall
within the UK

» Torecognze the significance of
the LIK's geoaraphic location in
relation to its chmate

7= LI -

The climate that the Uk has experiesnced gwar the past 1,000 years hes
changad guite considerably. Between ap BDO-and 1300, known a3 the
medieval periad, the LK experrenced a warm pancd wilk temperatures
araund 1% warmer than the average, see Figume 515 This = known
begause there ane racords of vineyards in Yorkshire, and agricultural
productivity for thie whole of the LK wag high. Batwden 1500 ard 190040
thers was a period known as the ‘Little ice Age’, Temperaiures were
gbout 1°C cooler than present for most of the UK. The River Thames froze
twenby times between 1564 and 1814 and lee falrs wera held. In Seotland
termperatures wers-2°C cooler with profonged winters and much snow
Betwean 1690 and 1700 the harvest in Scotland farled seven Limes,
causing widespread famine, This is known because of parish records

Precipitation - any farm of moisture that reaches the aarth; rain snoe, ele.
Maritime - influsrcad by thie sea

Annual tormipersters range = the difference batwiesn the highest and lowest temperatures of
a place in & ywat,

Total anmual rainfall = the sm ot 22 the raniall that falis in & year man aea,
Ice falrs - amusements nheld on e River Thamas Suring the Lme los 4o,

Medieval warm periad Litthe loe Age
BO00-1300 13001900
¥
&
g
£
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2
i
H
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# Figure 515 How the LK cimate has changed over the past 1.000 years
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The UK climate today shows tha
characteristics of 3 maritime gimates,
The termperature does not haee
gxtramas and the annual
tomoerature mnge § small, with
MaxImum sverage temperstures of
15*C and minimum tamparaturas of
4 The temperature changes
grachuafly babween tha months. The
SLIMMErS are warm and the winters
are cool rather than cold.
Pracipitation (mainly rain) falls gvery
menth; the tatal amount vanes with
locaton within the LK, from
approstmately 530mm in London 1o
1800 MM if Fort William, Thare is,
nowever, litthe difference between
the wetlest and driest months.
Figure 536 shows climate figuras for
different sattlements in this L,

Prevalling wind - the direction from which
the wind wsually Blows i the UK i s the
southwest

How does temperatu

Wino and ramia

As shown on Figure 516, there are variations in the
temeerature and rairfell of the UK depending on where
you are iozatad in the country. Sattiermnenss to the east
of the country tend to receive less rainfall than
settements to the west. The main reasons for this are
tive type of rainfall the UK experiences ana the relief of
the coumtry (see Figure 5173, Temoemture variations
arg the rasult of the influence of latituda and the
distance the sattlement is from the sea 85 shownin
Figuras 519 and 5§30 on page 74, The prevailing wind
of the LK is fram the scuthwest, with Hetle variation
Beross the country. As this wind is blowing over the
Arlant:s Ocsan it will bring ramfall to the UK. The
pradominance of this wind can be seen an the wind
roses for different Icatans around the country shawr

on Fgure 518 on page 5.75.

Rart 1 The sl =i e

Mumear | Settlament l Mas. tamp ‘ Min. temp | Rainfall
ofi mag Iy | "C)
1 Bellast 13 & 250
2 Birmingham 13 a8 E-";D_
1 | caritt B | 7 1150
- Burham iE} 3 650
5 Ecinburgh ] & Joa
& | FortWilkiam | T 4 1800 |
_“_? Invernsss 12 8 750
B Heswick 13 & 1500
e Longdan 15 8 550
10 | Norwich 14 B BEO
[ | Plymeustn 14 8 1000
12| Ryl 1 7 | 8o
12 Elackpool 2 5] 940
14 Yark = '1-; 5 1 600

3 The water vapour
In the air
gondensas to form
clauds and it raing.

“Pennirnes 1500 mm

2 Alrrises up 1o pass
ower tha hills. As it
rises it coals by 1°C
every 100 m. Coal =
air cannot hald e Windhward - o
much water as slope & .

WAFTTET Jir. -

1 4
S

Blackpool ./

S00mm -

[ o

)

Warm, wet winds

Blow toveards the

UK, They cross the
Atlantic Ocean

plcking up Irish
moistuire, Sez

& Flgure 557 A explanaton of retbat rainfall

WINE RSEE FOR PLYRMCUTH MOUKT RATTEN {DEW0M] WIND ROST FOR PRESTWICK, GANNIT |AVRSHES)
WA DTN SITH  ALTITUSE: 30 msinm amad G 2 2NN ALTITUDE 3T metoss amad,

ﬂ.?—a %6-5*.‘»-
oy Fo

M J1S [P TN

& Az the air moves
dewm the Bl it
bcomas warmar
and can hold
IOFe Water.

5 The wind blowing
ower York is
gaining moisture,
not losing it as
raim,
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# Floure 518 Wind roses for various areas within the UK




1 if relation

Maar the poles dhe Sun's fav
have more atnasphare
s

i paid thraugh
Surs By et -
s / | [ 18
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i ¥

AT TR SQUaTOr et

The UK's geographical location has a majgr impact on
its chmate dus to s number of factors. Thase includa
Intitude, air masses. distance from the ces and ocean

. Tropic af
currents.

Lancar

from the Surs e | i H'{ﬁ“
*-, i cancarrated but By o i
Latitude o neut the polesitly Leaos Sepuater
it ved ower @ o .
The latitude of the LUK will impact on the amount of heat h

* veider awa

T

i

energy it receéives from the Sun; places Closer to the i
Equatar arg warmer than those st the pales. This is
axplainad in Figure 518, Latitude also affacte the

termperature by influendng the length of the days, In Key s, i
: ¥ N - i, it nf Capriteri
the winter, the day length is short, This means that there [ remospade "R 1.1'?-;
ara fewer hours of suniight. resuiting in ower tempanatunss. Fule !
¥ Figure 519 How latiude affects femperaturs.
Alr masses

The gengraphical location af the UK means that its climate is influenced by
Free air masses. This s unusual and halps o acopunt for the changeabls
weather that is experianced by the UK. Each air mass has different
weathar characterstics, as shown in Figure 520

Source region = 4 large ares of the Earth's
wurface mherethe g hat 3 uniform
rermpeEure and humidity

Faallll "
i W

oy

Afrmass: Polar maritime
Source region: Canada / Graenland
Characteristice: Cool air with

al
coLp [~

Air mass: Arctic maritime
Source ragien; Arctic ocean

Characteristics: Very cold in winter

and spring. Cool weather in the
summer. Snowin the winter,

L

[ dretic

I" Goean

-
i

I

3 p—rm bt

P e | \ Alr mass: Polar continental
~ “-‘. ; Btlanthe Snlzll;mn:ie region: Scandinavia or
21
i ook Characteristies: Cold, dry, possibly
snow in winter, In summer warm
and dry possibly thunderstorms.
S
it
afr mess: Tropical maritime L
Source reglon: Atlantic / - Ia:'_z"
Ocearn closs to Bermuda { 7 - L
Characteristics: Wet, warnmm WARM | A I ik T S ey
s windewesthen g i [lr mass; Tropical continental.

Source reglon: North Africa
Characteristice Dry, setthed
woather with high temperatures
in the surnmer,

& Figure 5.20 Alr mzsses that affect tha UK's weathar.

Bapt L The BHysmil Eres

pistance from the sea

The distance & ssttiement is from the sea has an effact on its climate
cettlzments that are clase to the sea Wil nave lest extreme lamperailras
rhan places further inlend. In thi winter settlements close to the sea will
e warmer than settiamentsinland, and insummer thay will be codler
—he raason far this is Lhat the land and sea respons differently 1o the heat
grergy from the Sun

The ez is constantly moving. Water that is heated or cooled on he
surface ciroulaies to & great cepth. Thersfors it takes a lang tims Far
tha 584 [0 hest up and cool down

The fand is still It is only haated to a depth af aparoximately 30cm,
Therafarg, the land heats up-and-cools down quickly

Cicean currents

Ocean currents alsa have an Impact on termperatures. The UK {5 influencad
by & warm current calied the Nortn Atlantic Drift. This current oTiginates
dose te the Equater, moves through the Caribbean and acrass the
Arlantic. and almost circles the UK. I i3 awarm body of water, |1 raisas tha
tarmperature of the UK considerably as can be seen in Figure 521 The UK
iz further morth than Boston and Moniresl but its temperalures ars mud ch
warmer in the wirter due to the effect of the NMorth Atlantic Dreift.

Hewy e ica fairs be hisld on the Thames during the L700s?
Caiculate the mods and mean for Lendors ratnmll

Drraw 2 dlisparsion diagram for Lendor(s rainfall using Figure 522 Mark
on the diagram the median, the upper guartile, the lower quartilz and
the misrquartile range

State twi rezsons why Birmingham's temperatisres are lower than
Phymouth's temperatures

Explain the importance af the UK geomrapiical position n relation to
Its elimate.

Compare the mformation on the wind rose far Heathrow with the wind
rose for Plymaun

Extension

Lasrdan {5 warmer mowinter than Boston in the LISA. Discuss (his staternent

| \Usa the data in Figure 5.22 to proeduce & climate graph for Landorn.
Bescribie the pattarn of rainfall for London shown on your graph.
| s Usa an atlas to find climate graphs for different cities in the UK.
Choose three and compars the tamperature and raintall
| inforrmation, Give a reason for each of your comparisans,

Latibuda

| Ay min
| temi ¢°C)

Lendan s | &
| Bostan I a2 | -2
| Maortmeal | 45 =g

+ Figure 5.21 & compar®arn of anwest
avarags lemperatures

Jan 5 55
[ Fan 40
| Mar A il
| apr 10 43
May 135 4 |
Jun & f‘l5
ul T = a4
Aug 3] 49
ep 15 49
Oet T = g |
| e | 8 58
Blac 5 -]

# Figure 5.22 Chimate data for London,

Chimate graphs - srapns which show
tpmparature a3 & line st the tog and raanfall
In bars beneath onthe seme grech,

Review
By the end of this section you
should be sble ko

v deseribe the climate of the
UK today and to know now
it has changed over the
past 1,000 years

understand the spatial
wariations in temperatune,
prevalling wind and rainfall
within the UK

« recognise the significance
of the UK's geographic
Ipcation in relation ta ts
climata




LEARNING OBJECTIVE
To study how tropical
ovclones are exirerme weathier
events that develop under
specific conditions apd in
certain locations

* To understand hew gletal
Sirculation in the gtmosphers
Ieads to tropical cyclanas in
SQUfCe aress and the sequence
of their formatian

¥ To know the Characteristics,
frequancy and gecgraphical
distmbution af ropical oyclones
and now ey change over time

| Nm’:-huntars)ﬂom = ‘weather sysiems
‘th-a. € 0L SONLEN 3 \warm oF & caid front;
IE I:htnt: :E'IL-ELG“:,I SELECigtad with mids
bt low-prassure waathor systems
webech Bring rain -

(’jrropical cyclones are extreme weather events that
evelop under specific conditions and in certain locati

Yiatare eristics, frequen
ge e g N
- = . Pition of ropical
ano Now do ey I‘:":'I‘.T tel s over Mra?

Wit MR Y

A try =] IE 3
3 Dﬁ'll:ul cyclone is 3 nan-frantal mtense low pressurg wealnar siyster
;InaL = Kndwin by different names around the warls i
= i
~:| rreeng and typhoon, but have the s5ame characte
of tropical eyctones are. -

for exarmple
nistics. Characteristics

hay develop aver trogical 2nd subtropical
g
of Cancer and the Tropic of Cagricorn
fey need @ water termperature of aver-27*C 1o be ahle to farm
They Usually form towarde the end of tha surmmaer f ;

GCeans between the Tropin

&hd iR the swtum
The highast rumbser of SLOrms oceur im the Morth Pacific Oeea o
t ¥ Pacific i

e
T:E D"'ES-SJ!'E gradient s very stesp with close lsobars.
_h-a'_v eBlure Sirong winds and heavy rain, and often thunderstorms
tne average wind Speed is 130 k I o
speed 5 120 kph but winds of 4 )
been known, K
Ihey narmally miovie fram east to WESL with the trade wings
They have an esyve’, which i Iha caim cantre of the storm .
;."_',lncE t.']e_-,- reach 3 wind spesd of 60kph they are given a name. esck
Eftar of the alphabas Barng used in turn. The lists ratate every six
= | - ; L
years It a storm s parzi Cularly destructive the name is
and a.new one is chasan Floyd was repiaced with £

not usad agan
rankiin in E‘DDE_
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# Figtre 523 The gEodranhic

—— The paths thay
wnually fallowy

Areas where tropacal Cyckines. sially

Siveiop (363 tvmios above 37 %01 Frequency of tropiagi

Cyeanes m the ares

& detrigution and fregiuency of trapical cyclanes

ons

Tropical cyciones sl start over ooeans with @ minimum temeersture of over
27°C. Het alr rigas taking a ot of water vapour with it As it rizes it coolsto
frrn BIg cumulus clouds, This creates low pressure at sea level &ir with
Higher pressure then movas in to replace it, This air does nokt maove straight
into the low gressure area becauss of the Eanh's circulation, it whirts into it
¢just like water going down the plughole in a bath} This air then moves
upwards with mare watar vapour, This has two effects: storm clouds sre
pulled into & spin by the incoming wind, and the spinning storm s pulisd
putward leaving & low pressure funnel, the eye, inthe centre. The cald &in
which & urider hgh oressure. sinks down into the centre where it is heated
and pulled into the spimming circie of ar The spnning circle beqing to drift
sideways because of the trade winds, This huge bundie of enaray
depresces [he sea leved under It, 50 there is & ridge of sea water glving rise
to storm surges both before and after the cyclone has passed

2, Farmatien of fropical

1. 5tarof formation, westerm
depression, 23 October 2012,

Caribbean, 23 October 2012,
Condanges
Inta
Cumulz- L
mimbus

5 'ns-?f'_
WWerm moist  sg kph ﬁ'
uir rises

4. Category 3 Hurricana Sandy arrives

5, Category 3 Hurrleans Sandy,
im Cuba, 25 Certober 2012. e i & o

atfact: on Cuba.
Treesond shrods

Copy out and compiete the following sentences,

&) Tropical cyclones need sea temperatures shave ... b farmm

bl Tropical cyclones nomally move from ... 1o west

) Tropical cyclones nermally formin the -

State two other characteristics of tropical oyclones.

Draw your own annotased cartoon to show the stages In the formation

of a hurricane,
Study Figure 523 In which months of the year does Australia

experience fropical cyclones?

Extension
Research mdepth what i rmesant by € Ning and El Mina

Sugns blown over

Source regian - wiherne tropice oyclones
suart their dewslogrment.

Wl Practise your skills R

Describe the pattern of tropical

| cyclones shown on Figure 5.24
h !

¥ Figure 5.24 Stages In the farmatian of
a harricans

3, Formatien of Hurricane Sandy,
28 Oerobher 2012, Cantre ey i calm.

ey =
s place]

b 200 kem |

B. Categeey 1 Hurricane Sandy, leaves
Cuba lata on 25 October 2012

Skowwed badk
to 61116 kph

Winds slower
120 kgh

Review
By the end of this section yiou
should be able to:

< describe the characteristics,
fraguancy and gengraphical
distribution of trapical
cychanas and how thay
change over time

Jundgerstand how globai
circulation in the atmosphers
lgads to tropical cyclones
in source areas and the
sequence af their fomation,

Wesihiet Harird 0 £ R




There are various impacts of and responses to

tropical cyclones depending on a country’s level

of development

LEARNING OBJECTIVE
T study the variouws impacls
of and responses to trepical
cyclones, and reaiise that they
are related to a8 cauntry's level
of development

T know the reasons why
trapical cyclones are hazards:
high winds, intense rainfall
storm surges, coasal flooding
and landslides

» To understand the different
social, econamic and
enviranmeantal impacts that
Hurricane Sandy had an the
USA and Cuba

» To recognise the different
responses to Hurricane Sandy
by individuals, orgarisations
and governments in the LISA
and Cuba.

§ Practise your skills

Use GIS and satellite images
te track the path of
Hurrizane Sandy.

! s storm surge data to
calculate the Saffir-Simpsan
magnitude of Hurricane
Sandy,

il Pt L Thie Rhyaical Enuironmaniy

Tropical cyciones are hazargs because of the high winds and intanse
raintall that is experienced, The high winds can rip off house roofs and, In
SO CESES, Cayse houses to simply fall over. During Hurricane Sandy in
Octabar 2002, e 10 250 mm of rain fell in many places within just s few
howrs: This amaount of rainfail will destroy crops and cause rvars to burst
their banks. It can also cause landslides In mary COUnErias, Whch nave
been Known ta destray whale villzoes,

SEorm sUrges are caused when the high winds whip up the ocean’s waves
Sorma waves exparisnced in Cuba during Hurricans Sandy were up to
10 m high and caused substantlal coestal flooding

Located exampl hat were the social,

s rATIET e =0
20T

= Camcdir A Cuha =l Flas S A 3
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On 23 Ociober 2012, the government of Cuba warned the eastern states
of the country about the imainent approach of Hurricane Sandy. Thi
hurricane cantinued north affecting 24 states of the USA, causing
particularly severs damage in New Jersay and MNew York (sae

Fiourg 5.27), The hurricane had different social, economic and
ervironmantal impacts on Cuba and the USA, however, because of the
ctage of development of the two countries.
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Tragical storm = Category 2 hurricans 1 lamawra 3 New lersey
s Category | hurricane == Cateqgary 3 hurricane 2 Cuba

+ Figure 5.25 The path of Hurricane Sandy, Octobsr 2002

Social impacts

= There was no electricity. or
frash waber

» Heven peophe wiers kiiled

« Around 17000 homes win
destroyid and 226 000 were
dzmagad

«  Maore than 55000 pacple weti

gvacuated because of the

SICHTT SUMGE

Econorc impacts

= Totel losses m the Santiags de Cuba
ares came to £50 miflion

» Roads tothe amoort were bloched,
=0 0 tourists could arrjve or eave
thie igiand, causing & Io5% in reventie

» Total losses of USS2 bilfior

« A five percent drop in Cubas GOR

Environmental impacts
Argund 2,600 heotares of banana crops were destroyed

In Santiage de Clbs trees were uprooted and stripped of thelr lesves
Coffee plantations in MoUMtEinous areas weme fwept auway

Areas close 1 the cogst were flocded, with beashes Deng Swept Bway,
destroying wildlife habitats |

¥ Figura 5.36 The impact of Hurricere Sandy on the sland ol Cuba
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TIC and environme

nacts of Hurric

Sandy on the USA

ycial impacts

= 147 peaple were killed

= =y

Enviranmental impacts
= The storm surge mcant that sea witter ool ittt
fregh waler habitate wihich had sevirng Impacts on
fife fnorr Delaware Bay to Long [sland Sound
o Approirmately L3 billlon Hires of sawage was
retsasad 1110 The Rariian Rivisr i Naw Jersay.

W

= Aroumnd 90 per centt of beaches in Mew York and
Mew Jersey wers demaged, on averRge the
bezchas were 3-12 m narrowsr after the humicans

= 15 millior Iitres of oil was spit into Arthur Kill [the
stretch of water between New Jersey and Staten
slang, Maw York], gamaging wiidlife hablias and
killing fish and binds

» Roughly nine million Nemes had povwer cuts
630.000 hemes were dameged or destroyed in the LUSA
250,500 cars wera destroyed by iood watar

The sireets of New York were fliooded. 53 was e subway

Parl L The Phialoal Endlrdnma

* Figure 5.27 The impact af Hurmearne Sandy in he LsA,

Economic impacts
frlurance clabmg in Mew
Jersey totalled USS3.3 bilbon
- LISSLL billion was spent
S repairing the damage to
sewaEge and watst pipss in
Pdewy Jersey mrd New York
+ The darmage cost in MNew York
ttalled LSS5 biftion

CERF = the United Mations' Central Emergency Resoonss Fund

Humanitarian aid = haip glven after a natural disasier tosavs llves
and reduce suffering.

FEMA = tha Li%a% Faderal Emergency Managemsant Agency,

e Governiments «

FResponses by

| ndividuals

l Cuba

| Marvy people meved In with relatives or frisnds;
athars took shelter in state workers” holiday hiomes
whera basic food was provided.

They used matenals provided by the government snd
othver organisations to rabulld their own homes

The peapse of Cuba have no home insurance.

After the hurricene, peopie moved in with relatives
and used shelters.

People rebullt their homes but used builders rather
than doing |t Ehemselves.

Americans have hama insurance byt those 2ffected
alsa received aid from the government and other
croanisations

-Elur-ganitatians

The UN provided US$5.5 million te Cuba from the
CERF 2nd US51.5 million in emergency furds.

Yeneazuela sent 650 tannes of aid, including non-
parishabie food, potable water and heavy machinery.

WVenszuala, Russia and Japan sent humanitarian sig,

In the saven months fallowing the hurricane, the
Cuban Red Cross delivered support with the helg of
the Morweglan, Spanish and German Red Crass gnd
Red Crescent Societies. The relief gic went to
acproximately 25,000 families and included roofing
materials, mattresses, clean drinking water, and
hygiene and kitchan KIS,

Tre World Food Programme respanded immediately
with LISS] million to as=ist the 783,000 peoqis inthe
warst affected areas of Cuba with 2 one-manth facd
ratlon from December 20012 to February 2013,

Gavernments

| Hurricana Sangy coused extenslve arosion to the
Delaware Bay beaches, which hag an impact on the
breeding grounds of Nerseshoe crags, The Canadian
Riwers Institute warked with a number of other MGOs
and public agencies to restore these beeches by
clearing rubbie and replenishing sand to provide 2
nesting area for horseshoe crabs.

| The Red Cross had 17,000 trained workers, 90 per

| eent of them volunteers, providing gver 300 response
| wehicles, 74,000 overright stays, and 17 million meals
and snacks, among other aid.

ArmeriCares, an Amesican charity, respended gquickly
lay sending teams of refief workers to hard-hit areas,
sending zid shipments, providing fundirg and
deploying a mobila medical clinic. in the two years
Tollowing Hurricane Sandy, AmeriCares has provided
USE7 million in aid banafiting 450,000 pecple.

The gevernment sent teams of #lectricizns from all
ower tha island to Santiago province within hours of
tha hurricane hitting.

The govarnment announced a 50 per cent price cul
for construction materials and interest-free Inans 1o
repair the damage. The aid will be means tested and
mare subsidies will be available for the poarest or
hardast hit,

| The governmeant made building mareriats available to
residents, Incheding corrugsted iron shasts, metal
rods and cament,

Local governmaent officials compiled data from
famillas about the damage they had suffered 5o that
the government couid send the approgriate help.

Mititary t=ams were mobilized quickly to clear the
streets of rubbie and an astimated 6.5 million m* of
falled troes.

! The US governmant apgroved LISSE03 billion in aid
| 1o the victims of Hurricars Sandy.

The gaovernmant promised that there would be
improved weather forecasting, especially of storm
| surges,

| FEMA teams snd rsources were put in place to helg
| peaple even before the hurricans had caused any
problems, They were on hand o offer 3ny help that
was needed,

FEMA and the Army Corps of Engineers worked with
stata and local sovermments to quickly reopen mest
of the beachss in New lersey,

The Department of Agriculbute promised US56.2
milfien for emergency food assstance, infrastructura
and economic programmes to help repair farmland
and flood piains.

# Figure 5.28 Tha responsas ol indlviguals, Sroanisations and the sovemmenss of Cubs and the USA to urnicane Sandy
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Review
By the and of this secticn you should be able ta:

« explain why tronical cyclones are hazards

« undearscand the differant soclal, econormic and environmental
impacts that Hurricane Sandy hed on the USA and Cuba

« recognise the different responses that indhviduals, organisations
and the governmants of the LSS and Cuba had te
Hurricane Sandy,

State four cheracteristics of tropical cyclones.

Explain why tropical cyclones can be hazards,

Usa Figure 5.25 to describa the path of Hurricans Sandy.

Construct a table showing two econormic, errronmental and social
mpacts of Hurricans Sar.l:ly on Cuba and the LSA

How did the hielp given by the government of Cuba differ to that given
oy the geverrumient of the USA?

Choose twio of the responses by orgamsations to the disaster in Cuba.
Explain why this help was given

Extension
The impacts of Hurrcans Sandy wera differsnt inCuba than in the US4
Exarmine three reasons for these differences

| Practise your skills

Research the impact of Hurricane Sandy on Cuba and the USA,
Ensure that you use each of the following types of information;

socioeconomic data to assess the impacts on different countries
aarial, obligue and ground photographs to interpret the damage
caused by the hurricans

| social media, such as blogs, and news sources for commants an the

impact of Hurricane Sandy

sateliite images io assess the imoact of Hurricane Sandy.

Part 1! The Prydici Enl

The causes of drought are complex, with some
locations more vulnerable than others

LEARNING OBJECTIVE =, T o : B R
To study the causes of :.. S : B i skl
drought and to understand =
why some locations are more The charactenshics of arid enyvironmants are!

vulnerable than others )
an averaae rairfall of betwsen 100 2rid 300 mm

auteome: variations In rainfall katals of batween SO and 100 per cent each year
pastoral farming, usually by namadie herdsmen

natural vegetation is sparse — grasses, small shrubs and trees

a-short Growing season of about 7S davs

To describe the
characteristics of and
snviranments comparad (o
the chatacteristics of areas
suftering from droughnt
» To understand the differant
causes of drought
metecralagical, hydralagical
and hurman
» To explain why global
circulation makes some
lgcations mare vulnerable ta
drought then others and how
this changes over time

:

Areas suffering from droeght can be in arid erviranments but can also be
im ather climate regions. Therefore, the main charactedstic of an area
suffering from dreught is & oredual reduction in the amaunt of availsble
water supply. By contrast, s eharacteristic. of arid environments is the fact
that there is alwdys anly a small amount of rainfall and, therafore, water
available tar human use, |t s the gradual nature of droushts which makes
them so dangerous, It is also the fact that its accurrence 1S unpredicteble
and, te some axtent, unexpected. This is shown in more detail in the
examples of the droughts in Califarna and Namibia at the-end of
this.chapter

Pastoral Farming - the rearng of shees, cattle pigs or any othar primes on 8 farm,

Memadic herdsmen - people reising anenals lar thetr own foad; they moss arsund and have
re Fiwed land

Brought - 3 perind of balow-averags precipitatian reoulting in prolenoed shortagas n
water supphe

# Figura 5.29b An area suffenng fram
dreght

¥ Flgure 5.29a An and amwviropmant.




Causes of drought ] 3l

| Metearolagical This concarns the-amount of precipita
wesather and acewrs if there is 3 prolonged periad of below-average precipitation, which ereates

natursl shortage of avallable water, this is then called a drought.

Hydraloglcal
| ground water, This is often defined on a river basin scale: water reserves in aquifers, [akst and

demand and increased usage.

T an-area recives comparad o i averags, It is all about the

This Is how 3 decreass in precinitation can have an impact an overland fiow, reservoirs, lakes and

reservairs fall befow an estabiished siatistical average This can be rafated to precipitation of Burman

PrECipitation but can also occut if farming techniquas ehange. For example, farmers could use
Irrgstéilﬂn to start growing crops that require mare water than is available; if the irrigatian source
drigs up then the plants wiil die,

.-;|.:.5.__= to the dam. However, places further downstraam may suffer fram drought Because they w
receiving & reduced flow of water. For example, the bullding of the Atatirk Dam on the River

ko Syria and (r3g, meaning they have less water for irrigation.

Human = sgricwitural | This is when there is not encugh water available to suppart crop production on farms. This can acout
when the crops are planted or during their growing seasan: it 6ften aecurs whan thera is & fall in

Hurnan = gam buliding | If & Gam is constructed on a large river It can producs eléctricly and planty of water for the area

il b

Euphrates provided elactricity and water for irrigation in Turkey but has restricted the fow of water

| dry out, which can resuit in dreught In an arza.

¥ Figure 5.30 Natural and human causes of drought

Tne moverriant of air frar the Eguator to the middle stitudes is discussad
on page &2, The aif rises at the Eouator eausing thundarstosns and a loss
of moisture. The drier alr moves north towards the mid latitudes When it
reaches approcomately 30 "N and 30 °8; the dry air descends and warms
Many of thet world's arid areas sre found at thesa latitudes because of this
ar crculEnon sattern, The climate regions arsn't fixed, howsever and
studies have found that global winds are shifting: it is thought that the jet
streams hawe moved towards the poles, and the tropical belf has widened
by several degraees latitude since 1879, This means that the ard aress of the
world are ehanging. For example, the Upper Cotorado River Basin, whics ts
suifering from drought. is at latibide 37°N

Review
By the end of this section vou should be abile to:

+ describa the charactaristics of drought and and
Bfirenments

explain the different causes of grought:
metesrdlogical, hydrologleal and agricultural

" explain why global circulation makes some
Incatiore more vdinerable to drought than
athers,

Pari 12 The Prytical ERvlicaaly)

Human - deforestation | The cutting down of trees for fuel reduces the soils ability to hold water, This can causs the land to

The impacts of and responses to drought vary
depending on a country’s level of development

s ¢
ny

rougiits nazardon

e riy LIS
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LEARNING OBJECTIVE
T study the impacts of and
responses o drought, and to
jrvestigate how they vary
depending on a courntry's level
pl development

Thare apg 4 furmber &f redsons why droughts are hazardous. Peopls and
enviranments cannat survive without watsre i there are drought
condithons, it is likely to Decoms & natural disaster, Droughts are gifferent
1o ather natural hazards in that they develop slowly over many years
Thay can have devastating efects

_ Thera will be a shortage of water suppliss and residents will be asked
bo cofsarve waten [0 the Uk water supplies Bave been switched off for
paricds of the day ana residents havs had to use stand pipes 0 the
steest toobtain fresh drinking water If these conditions persisted, it
could lead to disezses essociated with poor lving conditicns. in
developing countries the lack of clean drinking water due to droughts
can lead o deaths from diseases such as cholera,

Crops faill during droughts and animals die dus tothe lack of grazing
lard. This lack of food causes malnutrition and Il haalth armiang the
population of the area experiencng he drought

individuals, arganisations. and The enviranmant can alss be destrovad by draught. Whean soil
governments in the LA and becomes dry due tolack of rain, venstation dies leaving the sall
Nearriibia. unprotected. The dry soil can then be blown away by the process of
wind erosion, Whan rain raturns 1o the area therg is no oo 5ol left. so
natural vegetation cannot regrow and Croos cannot be planted
Wildfires are mora commean durmg periods of drought. This s because
the trees arg very dry and ourn easily, Thers will also be 2 ot of fallen
branchas and aead waod lying in the forest. If a fire does start water
supplies ta halp contrad it will 3lso be scarce,

Located example [ CEEN TRt stlgtt:

* To Know RO dicughts are
hazardous,

To undersiand how the
impacts of drought on people
and ecosystems vary in the
USA and Mamiba

To recognise the different
responses o drought from

v

-

Savannah ecosystom - an arga of
areseland witich Nad & lew Shrube and
traes it can ba found 0 tropical areas

Trie 2013 drought was the worst dioughtor 30 yedis
« One in thee people yeare 5t risk BT malnutritan
Vi Narminians wera gither seversly of moderately

+ wieded 42 parcent [essthan 2012, which
nt severa food snoftages

sler 36 Hhere
il




Wi :

| fpod for pape

o Lss et 17,100 fobs
¥ sl iriga1ec

g ;:I.gl‘l'.&.'i

d-in

| d A R e S
ol (lern Srbiings Foomy Poid 120%
for their State Water Allocation
bufonly received /i

eople, abaut 35C, left

age almost all tf
ng land fes their cattle. B

b of water

and

i Enviranmant

Al have an imgaer a9 the L e

berause of desleted




| * Farmers are planting smadler

The City is in Stage
One Drought
We Have No Warer 10 WasTE

The City's Dawntown
Parking Division is
saving water by
mlnll_lgl_lﬂn; watering of
lawns and parking lot
landscape medians as
much as possible

| | O recdusthon In WETET uSe reaueifad Sityuids

Saem Pt ikl PR R, VIL WASSRLEA i

|9 Ler's Sowe Togetier ...;.:!.,.,.

Responses by individualg

* Farmiers will havete PUME Mo wat
WO T
BN extra US§453, ] o

* Feople have bean asked 0 e

r. which will cost

water more sparingly.

oy ol crons DRCausE thers
enaugh water for them 0 Grow, 3 &% ngt

= T

_

cygte one human and ane physical cause

at drought

praw 2 t@hie that compares the impact of drought

on people and the envirenment im the LUSA

and Namibia

state one Impect of drought for people lving in

the USA

Cormpere the responss 1o drought by orgarisations

in the USA and Mamibie,
Exter
Eueluate the responses of individuals and
QOVEITITRERLS 12 drought in developing and
developed countries

mlp]

Review

By the end of this section you should be able 10!

+ axplain the reasons why droughts are
nazardous

« describe the impacts of drought on people and
BCosysiEmS in Namibla and the USA, and Fiow
they differ betwesan the two countrizs
“eormpare and contrast the different responses
to drought from individuals. orgamisatsons amd
governments in Marmibia and the USA,

Irrigation = the artificial watering of land

for farming
Examination-style questions
1 @) State which of the folltwing 5 8 areannouse gas,
A oxyoen B nitrogen G carbon manoxide D methane {1 rnark)
b3 State two human causes of climate change, {2 marks}
¢y Explain one negative effect that climate change is having on peaple (3 rmartks}
7 Study Flgure 5.3 on page B3,
a) State il the California current is a warm or & coéd curmant {1 mark)
BY State which ocesn current nas an effect on the climate of the UK
L& Canaries g GulfStream £ Labrador O harth Atlantic Crift 1 mark)
£} Deean currents (nfluence the climate of the LK.
Explain one way that pcean currents affect the chmate of the UK, {3 marks}
3 The UK's climate is vary variable This is shown on Figure 516 an page 72
a) Caiculate London's annual temperature range (see Figure 522} €1 mark)
b} Caloulate the median maximum termperature SNcwn on Figure 516, 1 mark)
c) Blackpool has.a higher total annual rainfall than York (see Figure 517 on page 72
Suggest reasons whyT (3 marks)
4 Styudy Figure 5.1 on pages 60 and &1
a) Siste two faatures of global atmospheric clreulaticn 2 marks)
B Explain how alr movas in the Polar crculabion cell {4 marks)

5 Evaluate the different responses to the impact of & trepical cyvelone on people in-a named developing

country.
named developing country s

(B rnarks)
Total: 30 marks
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Ecosystems, Biodiversity and

LEARMING OBJECTIVE
To study lamge-scale acosysterns.

¥ To know the distnbution of the
wiorlg's large-scale acooysiems.

¥ To be abie to describe the
charactenstics of the world's
large-scale scosystems

¥ To understand the rale of
chrmate-and local factors in
influencing the distribution of
large-scale ecosystems

Management

Large-scale ecosystems are found
in different parts of the world and
are important

Ve Bl ¥o

wn

- = RS

The world's large-scale ecasystems are tropical forests, temperate
forests, boreal forests, tropical gressiands, temperate grassiands, deserts
and tundra, The distribution of thase sacosystems s shown in Figure 51,
along with the charactenstics (of mam leatures) af each ecosystem and a
country where |t can be found,

# Figure 61 The distribution and chasctenistics of the woeli's larce-scale ecosystems

Tundra = Canada

& Temparanune ranges betwaen 34 °C and 12°0

| = Tosal anrussd rainlal 300 men, much of which fats s tnow

| = Short rowing zeason of abour 50 devs

| = Peamnaafimst — parmatily frcen graund

| * ¥ery poor Surface diainage

| = Frara species have shalkre roo) semems and e G 10 (he
i 1 oone wath the hash cimate, soch as mosss,
fchens, grassos and cwarl B ube. They a1e lgw 1o T
sround and keve a sl lsaf struciun s that Biey can

| o e ool 1emperanre. Animak that e heee have

SRR in QIRERT woys— D DRt eal it the Surpr
and ther sione the faod i a thick layer of insulating ot
L wafich 1wy ve off wirle they ane Pibernatng i thi winne:

(Temparate forests soogyctem - USA

* TermoEra e rangs et 4 =0
g 1T

= Total srwel minfall 1,600 mmy

= Trets lpse ther leaves m winder so
TRCLICE r2eTsNirason

= Wegatatan is in 4 layers - maopy
subsrancpd, heels and grogng, Many are
domrated by ane bes speces ot

= Arermais such as rabis and ceer,

Troplal farests — Brazil
= Temperatuns rangd between 170 and 30°C
= Toual anm,al reended 2,000 mm

= o poar qualty. ritrens washed dawn

Bareal forwsts - Russia |

= Bemperalue range bebween =10°C and 15°C

= Tatat 2N rainfal SO0 mir

= Trpes v & thick bark 1o prabecy them from
thagniy

= sleedle leaves 10 slow cowen RSN

# Evergreen frees, which dlcws crowth ta mar
when the westher warms g |

= Shailow oot systems because of shalew sod
ani frozen ground

1 = Trees such ps pore and fir

= Arirals such i ned fooes and black bearc

.

[T —r—
|- Temperatise rAnge betvesn 30 °C
and 5%

= Gread emperdtunedf e ence
between pay and night, ~18°C
and 454
| ® Wy unpradicabie raintal, but
aneraly vy kaw
« Sared of very coarie saik with good
drainage
& Theranly plantsam short shigbs
such &% o prokly e caona.
wihich Sloees wister i i spongy
S
* dnimats wach ai camels fe |n Tha
daten, wiudh fioee fad | ther
hismps whech they an ChBRge inta
wealer wehen it i ceeded

Ky
B Boral fams
[ Tmoease foe

Tropcal forest
Tunca
. EETmeran
grasslands
Topcal gramiandy
[ Hot cesers

Tropical graceiands = Kenya
= Températine range beraeen 235 and 30 %0

Eheogh the il the m the smourd of
rardak, forming a hard pan ¢ layer ofscig - |
rutrerh lower down in the sall which cneal
o ancessed my glans
=vegEauce = in o e emergents,
canony, unier Canapy, ghiukTanest 100
= Ladras wind heir way up e o
= Epiphiies orove on (he s
® The domest i gusrryman "
= Arirmals such @ stalh and hpwlel inankep

-
Temperate grasskands = Argenting

= Total anrusl rindat 1,900 mm

| = Rain & concentroted in S8 monihs al the year, the
FEsLpf tha paae b deooght condmans

| = Animais, Tor ezample giraffes, reamduce during the
WL SRAECH Whi TR & @ el fecd and waber

I Glauu?luw very tal coring the vt wason, up 19
2 m high, Dur de oif during e dr season

« & [awy Dees e lound in thede mee such x the

acany trieg, 'which susvives due 1o 8 thik irunk

L wefireh halds veater,

T:rnpemun:.'angz betaman 10%C and 13°C
Tot# arreld rieedall 300 men, mest Salling in
e SATIET Mty

Traus afa Ganavaity mat fzurd in Ehese diess
Grarmes such as purple needingrass and
miffaio TIEE GROé o TESE drbld

The emperste grassdanas in Math Amoeica,
knoran an 1k Fraings, haue Des (oevared
inta Farmland

e distributian of [@roe-5cale ecosystems s gatarmined
17 & great extent by climate, As shown in Figure 81, the
difterant acosystems have differentclimatic
rsguirements, For example, tropical rainforests require
warmth and moisture for plants ta susave. Boreal forests
are found in aress that have & Short growing §23son and
are made up of tres species that o noL lose Thiir leaves
when the weather becomes colder. Deciduous forests
wolld not survive In thess arens bacause the trees
wouldd not have time to regrov their [eauwes

Altitude is another factar that influsnces the typa of
vegetation because, as the land becomes higher, &
number of changes take place in the abiotic factors:

The termperaiure drops by 190 peae 100 m
Salls bacome thinner and contain kess organic mathar
The soil temperature alse drops

This has a number of impacts on the vegatation. Flant
size decressms and there are more. grasses and fewer
trees. Thane 15 less diversity of both plants and animals
specles, and plants have & lower growth rate. The
degree to which these trends hapoen depends on
wherg the mountain is located, Figure 5.2 shows the
passible changes for & mountain close to the Equator.

Review
By the and of this section you should be abie tor

 recognise the distribution of the world's large-
scale goosysterns

Jdescribe the characteristics af the world's
large-scale BCosYSIEMS

#explaln the role of climate and loca! factars
(soils and alttude) In influencing the
distribution of large-scale ecosystems

Litter - decompaaing ket and ather coganic detns found en
farest figars

Eeosystems - & community of plants and anifmals and thes
rion-llving #rvincamsng,

Gistribution = whese seemething is located
Altitude - haight above sea beesl,

Sojls are alse Impotant bacause different plants
reguire different types of soil. The underlying bedrosk
and sol| are therefore important for the type of
ecosystem found im an ares, For sxamole, boraal forests
have a wary acidic soll because of the leaf litter from
the traes. Deciduous forgsts have & mors nutrent-rich
Ftter because of the lesf 2l every auturmn

G000 4 =
5000 = g
£
£
050 4 | -E
£ 3000+ / E
5 :
2000 - # L 15 %
i E
10004 L5 2
L
Tropical  Emperate  Boeal Tumdrd Snow b

raintores deciduous  foneat and ioe

# Figure 62 Changes in vageiaton type and temperatune as
altinade rises,

Compiete the following table for all of the ecosysterns
shicham in Figume 61

e ey et

Tropical forests |
Temperate forests |

Tropical grassiands
Temoerate grasslands

Explain how altitude affects tha distribution of
ECD!}'SH'_'ITIS

Extension

Altitude has an impact on gcosystems, Explain how

the location of 8 mountain alse has an imoact on the
eeosystemns which are found there

Chapter § Eeosysees B




The biosphere is

ANING OBJECTIVE
To study why the biosphere is
2 vital sysiem.

Tha Earth has atways provided resources whreh hitwe been used oy
penple tosurvive from the food that we eat b the materzls we Use 1o
build home: and Reat them, Many of the medicines that we ube Come

B To know how the Diosphane fram piants. Figuse &35 gives soma exampies of each of thase rasourcas,

provides resources for peopla.

P Tao understand haw it & Himman esa

Resource

increasingly beirg exploied oil Used as @ fuel to produce electricity and ko power angines,
commerc-aily fer arergy, walter | Whaod Used 1o 2= 8 building matenal and as & 'l"fil to provide heat.
and mineral resources | Whast Used ta make bread and breaktast cersals,

i Periwinkle Used in medicmnes to treat ieikaemia,

# Figure 6.3 Matural resourced and Now wit E38 hem

Ressures - & stock or supnly of somathing
thiat tsuseful tr oeaple

Bioxphere - the part of the Earth and its
abmoghere inwhich keing argansms ecst
ar that is capaide of supparting e

Explaitation - the sct of wsing ratursl
IESOUNCES

Energy

The blasphére 5 baing axplaited in a number of Woys (O DIgvICE energy.

Cil s extracted from the ground and Used to power engines in many
formie of transportation. The main use of oil for transportation s to power
cars for private use, Othar yses of oil are &z a fuel 1o provide eleciricity.
Coel has been mined for nundrads of years, it was first usad as 2 fusl to
heat people’s homes and later used 1o produce electricity. The
axtraction and use of coal has charged between different countries
but coal is'still @ major energy provider in many courtries of the world

{eacluding Brazif]

Finite réasaures - & resouete that will
eventially run out

Water cycle - the cosed system inwhich
water mowes betwean ihe atmoschers, the
ooaans and bnd

; . Africs Steel manufacture 7
e hiidde East Cament plants
< [l
T o m«;cﬂ:&[i_;:;.m e Cther industry 8
B W Indha Heating 13
China | Other uses 110

B oher ingr-0ECD Europe
and furasts; excuding
Rusmal

Hussa

0 Alseiiaand Mew Zealand

# Figure 6.5 World usesiof coal, 2012,

30%
Siuth |
kel Construct a pie chart to show |
tne information in Figure 6.5. |
- —————————————T

pore recently the biesphere Nas been exploited 1o provide gresn energy
wing turbines nave been bulit on iand and 3t ses to pravide energy Lsing
(M pawWeT of the'wind, Sclar pansls have been put in figlds o provids
alentricity using solar radizfion, Mare recently, the sea has been exploited
ro provide energy through the Use of wave end tidal barrages.

paopts Use water in many ways. In & domestic situation water is used for
drinking, washing, tollets and cleaning, It is also wsed in the production of
glectricity in thefrmal power stations, Farmars use water 1o (rmgate their
crops: this is more important n
e Countries than others. for
awample in the LIS 37 per cent of
all watar used (s for |rmoaton, \Water
i also used by many differant
industrigs, from the food Industry ta
the paper industry In Canada, the
paper industry uses 45 per cant of
all weater used by industry, \Water s
also useds &5 @ means of
rramsgoring materiais and peaphe
fram ong place 10 another,

All of these uses of water have an
impact an the waber which is being
used, The amount of water in the
warid Is finite and human's use of it
is interfering with the water cyele

Industrial use

 Flgura 6.7 How wator i baing exploited




P The UK has distinctive ecosystems
Mirjerals have besn extractad and used by humans for thousands of
; a1 Mineral = a schd, natuaily oooumig no- oa i . o vy

years, YWeusa them in our sveryday |ves without even realising it. for iving subssance. 4uch as coal or Samangds, A = Vifhat 1s The distribuilion

example when you cleaned your teath this morning) Gold and ilver ars : - LEARNING OBJECTIVE .

gacily recagnised 35 minerals used in the making of jewellary, but siver is To study the variety of

alsn used in the making of mirrors, Figure 6.8 shows a numibar of minarale ecosysterns in the LK and

that ara used |n the constructian of 2 hawee and the making of 8 car It s | their importance

easy Lo s8e that the use of minarsis is being exploited, and that certain g . Farming
[ minerals will 5oon start to Ba in short supply | Amarming =41 Moorands and
| ] » To know the distribution of the | Frioungesns
| Tungstan — light bules [Slica sarid is used 10 make yindews | UK's rrain cosystems. Gresshinds L L 5 18
\ L\.w,,_-;,u;g mealation ang fire protacton ﬁ_-_-.'. .I : » To be EDh_& to describe 'lti"!E . ‘Woodlands 7 14 15 17

T =¥ R . characteristics of the UK's main Waklands [z z 3 P
|‘ . 1 e ECoRysEMS Urban e 5 Is
s » To understand the impaortance A Ce—
- to the UK of marine  Figure 5.9 Ecesystems across the UK
| ! ecosysterns as & resource:
Conoet in Sleciraal wisng » To know how human activities =
are causing problems for
M"ﬂ!ﬂﬂl— maring Bcosysiems gnstruct 2 divided ber chart to show the infermation in Figure 8.8
 Aricks = clay -~ — —_—

~
| stane of affairs, 2 fully

Taps - man, chromium, redeal 4 o -
] : B Titanium axide in paint Marlne‘ ecDSyStem protecisd marine
Copper used In pipes for plumbing ; : i]] S(‘_ﬂtland mﬂst megErve was established
degraded in the UK! | L7000

" Conorete = limestone, sand
end gravel in e Foundstions

m Sootteh watars. It &

The Frth of Clyde on 83 narre bul g fgw : z
== the wetl Coagt of species. has led 1o this ;’C“’e‘_’__“".l‘_"i Ll
{ The maln mingrals used in the construetion of 3 ar: Scotland has been sormy stete of affairs ”:;cj;d”;'s araaﬂa w
T 12
« ifn and neal (1000 k) = carbon (225 k) named ag he mast Few fetiare caugt oy | o, o :-:a:r:ar
= aluminium {108 kg) = titanium Acqtarlad farine i figning boats wday | oo s iyl
= » copger (19 kg} « platinum H . N the Firth of Clyde. | we
Pt 1 ecosystem i the UK &5 none gza ekt in S o Dl
w» wilica (18.5 ko) = gold | v 100 i ratise o E!'L‘D -\.que.:c
« 2ific (10 k) = anid 30 othars er 100 years of = enioy Great British fish
averfishing of cod [n Septemiber 2008, in and chips, we can only
s, misckerel and harning, respanse 1o thiz sad hopa it works!

# Figure 5.8 Minerals in everyddy UL

HMoorland - End which s not maensyety farmed i1 8 found inupland areas of the UK and
s o have acidic, paaty soile. Thi plente are smail shruics such a5 heather. there are few

Marme ang ” that 1§ both a fuel and & oaeh

| resource

g ) 1 Heathland - tends ta ba open couftrysae i kwaiand sreas. The oliants ae small shrubs. such
building material Review s Mwstter and gores, with  faw tilver bireh trees,

T—‘ES:-?“J! R witer as 8 resturee s eing By tha and of this section yeu should be able o Deckiugus - broad-lesved trees. suzn as-oak and ash, which Igge teir leaves in e autumn
explotted. and ragrow themeath sorng.

 axplain how the biosphere provides resources
for peonle Canlfenous = freas which atay inlaaf all year round (efeergresns

Junderstand how the biosohers is increasingly Wetlands = araas of fow-Tying land thet 5 predominantly wet and bgay. S0me watkand arsas

| Explain haw the energy rescurce is being exploiled.

Extension : A
= ! . belng explaited commercially for anergy, weter have Deen drained, such & the Somerset Levaly ard the Fens. The farm ‘welland' glso refers
Resparch different plants that are used to treat and mineral resouroes to small ponds end fives eshanes

dizeases

LY | ol T PhyEea S




Trpe of ecosystom

Distribution
| | Moeriand

| Characteristics

Found n highland arsas Moorlands have baen created by people. The hills . eyt
with heawy rainfall. used to be covered In trees and shrubs but the sta
mooriznd ecosystam has daveleped through = LK's Maring resources have great ecoromic, environrmantsl and
| Examples In the UK include | grazing the land with sheep and managing it fa e i he UK is thres and & half times @5 land
the Cairngarms In Scatland, | grouse shosting, In man O g e o s st b s S BN Pr
: o B-g ¥ ; ¥ dreas the moors ars . 1t s rich In resources, which were estirmated to ba warth E46 pilllon Aguaculturs - hreading of f=hin nerm
| Morth Yorkshire, the | burnt to contral the growth of plants. gres. T IS.NER 1 T ' . & unidar controlled conditions

# Figurs 60 Maarland in Narth Yorkshire

| Paninings, Cartmoer,

| Exmoar and mid Wales,

Typical plants: soils are acidic and peaty 5o only
certain plants can survive, such as bell hoather
and bracken,

Typical animals: red deer anag foxes.

Typical birds: buzzerds and grousa.

Haathlzng

# Figure 6.1 Heathland In Dewan

Much of lowland UK has
heaths

Heaths are found in
Cermnwall, Devon and
Dorset, at Cannock Chase
Im Staffordshire and the
Gawer Peninsula in Wales.

Heathlands have dry sandy soils which can have
depressions that are peaty and boggy, The sandy
sall is frae draining, scidic and has few plant
nutrients. In the past neathiands wers used for
sheen grazing and for buflding materials,

Typical pleants: they contaln small shrubs such as
haather and gorse. but tress such as silver birch
will colonise the area if they are not controlled,

Typical znimals; rebbits and hares; they are
particutarly important fior reptiles.

& Figure 612 Mixed woodland in Bevon

leaved trees ane 2lse founc
If lewland arcas

There arg plantations aof
upland areas; such as the

valleys of scuthern Walss
and the Lake District,

non-native canifers in many |

Typical plants: in acdition to treas, mosses and
lichens grow under the cancoy, as well s plants
such as bluetells and ferns.

Typical animals: roe deer and badger,

Typical birds: spamow hiswk Bnd Ewny owl.

Wetland

Wetlands in the UK range
from ponds and streams to
rivers [ike the Severn and
areas such 2s the Somerset
Liewels, tha East Anglian

Fens and the Morfolk
Broads. Thay are afsa found
in central and northeast
Scotland, Wales and
Morthem plang

Lowland fens have peaty, lertile sofls that are
periodically watertogaed, They support lush
vegetation. Much of the land has been drained to
use as larmband.

Tipical plants resds and bulrush araw along the
sides af the streams.

Typlcal animals: otters.

i 2008, The most recant development is the use of the marine
enargnrnent for large-scale renewable anergy developmants.

The marine anviranmant provides vital goods and services

g oil, natural gas and remawable energy
=5nd and gravel for the construction of roads and buldings
o sesfood
s ports, through which 30 per cent of our imports and exports travel
s sport and recreation

The UK's seas also absarb vast amounts of gregnhouse gasas while
releasing oayoen, They moderate gur climate, making it warmer in the
winter than the UK would be given its latitude, and cacier in the summer,
as well a5 giving millions of peopie the opportunity for leisune and
recreation at the many coastal resarts arcund the country,

of people
ad in that activity

| Gross value bo the UK
| economy (E billion)

4 Figure 6.3 Resources from the mating environment

marine acosystams

The pressure an the UK's seas to provide resources has never baan
graater and this i causing problams for marine ecosystams. The probiem
of orverfishing has besn recognised for mary years and laws have bedn
introduced to address it at both @ national and EU leved, the latest baing
the croation of Marine Protectad Areas (MPAY No fishing is allowed to
take place in these aress.of the ses

The fastest-growing Ruman activity s marne enargy. The exiraction of oil

and natural @85 over the 125t 50 years Nas nad an imoaci on marine
peasystams in e North Sea The expansion now s INto rengnws ble energy

Typical birds: mallard and teal :. I the form af wind farms, wave farms, barrages and tidal turbines, Thase
i constructions will have a far oreater affect on marine Ecosystens as thers
| sr@ more of therm and thelr construction requires intsrferance with the

Seh bad.

Chapter 6, EeaRyatents Sinalwers

Colanise - 12 become estaclisted in
anarca.

: , Typical Dirds: ﬂugl\!:]ar andg sHylark. ladam 1700 200,000 cgr\.g.truct & bar chart to show
Woadlznd The UK has many differant | Trees ara the dominant plant. Broad-leaved traes = the information from the first
types of woodiand. In tend to be decidunus, which means they ose tneir | Parts 5.08 § 5000 | two columns in Figure 614,
iﬂgland. "la'tl'allusdand leaves in autumn and regrow them each spring. | Telapam 210 | 26,750 -
orthern Ireland, nati Ti f i i i t f =
il bruadu_lgazgdl.? his laaf fall provides rich humus for the wood, iﬂeatiun 129 114,570
deciduous trees such as Coniferous woods are made up of conifers which | Fisheries 0.20
ozk and ash. In Seotland have needie-like lzaves, They shed and replace B I 018 51635
the native tree is the Scots. | their leavas throughout the year, Thelr seeds are B g b -
ping, although broad- protected by conas, Renewable energy 0.05 4000 |




& Figure 6.5 Wingd farm in Kent

The construction industry ic alsg
incraasingty looking to the seg,
rather than quarries on land, to
provide sand and gravel. The
growth in shioping also requirss
lhe deveiopment of port Facilities,

Parhaps the iargest growth area,
however, iz in maring [eisure and
the grawth -of marina facilities o
provide recreation facilities fora
growing populstion in the UK

Dnje to thess increasing and
sometirmes conflicting dermands on
marne ecosystemns: the Marine and
Coastal Access Act was cassed in
2009, Its 3im i5 to help with some
of these concerng by managing the
activities that take place in maring
environmants and balancing tham
with consarvation

Review

By the end of this section you shouid ba zhle ta:

» axplain how the biosphere provides resources for people

< understand how the binsphers is inereasinoly belng explolied
'acr""lrnen:?ally for anergy, water and mineral resources

+ dascribe the distribution of the U's main ecosystarms

“describe the characteristics of the UK's main ecosysterms
(meoorlands, heaths, waodlands, wetlands)

‘understand the importance o the UK of marine ecosysterns as a
MREOUrce

“explain how human activities are causing probiems for maring
BLOSystems,

Copy out and complete the following sertences:
Carnock Chass 15 an example of
Dartmoor iz an example of ..
The Norolk Broads are anexampie af ...
Describe the different types of woadland found in the UK

Srate three resources that we get from mirine BCCEYEETRE.

Explain now Fuman activities are causing problams far merine ecosystems

Extension
Ressarch the lacation and nurmbers of Marine Protecied Areas around the
UK The faliowing webslte will helo: wnw ulkrmpas oic /mspperphp

distinguishing features

Tropical rainforests have a range of

LEARNING QOBJECTIVE

T study the distinguishing
features af ropical rainforests.

The abiotic (or ndf-ving) charactarstics of the (rogical ranforast are the
armount of rainfall, termperature, soil and light that the forest receivas. Its
biotic factors are the plants, animals and humans that can be found there
Thesa characteristics can be sean on Figure B8 (page 1000, The figure
glgn containg information on how some plants and animalzs adapt to lifa n
the reinforest emaronment.

- To know the biolic ang apiotc
characteristics of the tropical
rainfarest scosystem

» To be able to explain the
interdependence of Biotic and
ablotc charscteristics and the
nutrient cycls

» T understand why rainforests

have very high Biodivarsity Ablotie factors - the physical, ron-lving environment, such as water, wind. caygan

. Tl.j be.aile 1o describe how Biiotic factors - [ha linrg erganisme found in an aea,
piants and animals nave
adapted 1o the rainforest
environment

Detritevare - an animal that feeds an daad plant or animal mattar

Organic materal - something [hat was enge lang.

Inorgank materal - something that was newar living miatter.

Sall - tha tap layer of the eash in which plants grow, [I-contans anganic and inorgane
rmaterial

Biamaxs - theamount or weight of Britg ar recently living organisms in arn area.

Mutrient oycle - the movamant and exchange of orognic and ingroans matenél nga living
rmattar,

Food chain - a senes of steps oy which energy |s obtained and wed by ving organisms
Food web - & retwark of food chalrs By which ensry and nements are passed from ons
speEcies to enather; it s essentiady “who eats wha'

Siodiverdity - the nuinber of Spaciks présent in an afse

Limiting factors - factars that imit biodiversy/population size, such == temparature,
maishe. llght and rutrients: thess factors ame inabundance in troocal raindonesss, which
aocounts tor thair legh bindmersity.

Apr I Moy | Jun Jid | A | S&ep
Temperatufe (*C) |28 |zs |z |2 |28 |28 [29 |29 (28 |28 |z
Rainfall {mm) |z |00 |z87 |13 |ea |& 41 62 |m2 [\ [z |

¥ Figunre B.17 Ciimate data for Manaus, 8azll

Chanter B ECosystams B




! Rains every day — total annual rainfall of 2 260 mm [

- [
| Haight by
in metres
| The humminabind ives in the 50 : -
( canapy, i has strong fight " :
muscles, figure-al-elght wng L
| beats allow.it 1o howver in the ar, | Emergents
[ —
40 |
J| Canapy
30
|
20
1
Undercanopy
)
The harpy sagle lves 1 the
@napy It hasa 2 m win
wan and is so sawerful ?hm it
£hm sratch & sioth from 3 free Shiubf
n fight. fonest flooe I
g

- e

The Langa Trees have
Buttres roots which pve
them stability Becausn of
their great haight. The
roats are abso a nutrant
slore

Plants on the forest flooe
hint aciapred: they haye
lange |emves due to lack
of light, ard dra tigs to
help them o shed
rasrnater Qusckly,

Seil poor quality; mutrients are
wwiashed down thraugh 1he sqil
by the havy rains, This foems 3
ha[d pan, which 5 & layer of
soid retrient lower dowe in
the-sell that cannct ba
Actessed by plants,

T Figure 5.18 Tha biosic and abiofie cha raclasistic
these chammchanistics,

Toucars fve in the cansgy, -
hawe lBng bills to-reach fruit n?

branchas tha ars toa small 1g
suppart thelr weight

THmperature range betwaen
ZP°C and 30°C

Vary little Eghsvariation
Proughaut the year— 12 hayrs |
dayfight, T2 hours night

The trees [ the canopy hava
Emall leaves ta prevent water
loss through trarspiration

Thay hang frarm branches in
the canopy and are 5o 3till thay
predaters such as jaquars don't
S Them, Thair fur Groms the
odher way 53 that the haavy
rainfall rins off them easily in
their upside-down position.

Sloths e in the c=napy, They
ustcamoufiage and amazing
Slowmiess to-escape predator.
Green algas grows in the
sloth's fur, which helps to
camoufiage it in the farest
canapy: Sloths arg amang the
Howest moving animaks af all,

s af rapical rzinforests and how plants and animals have aclagted 1o

praw @ climate graph for the climate data for
Manaus in Brazll (see Figure 817 on page 28],
pesceripe the climate in Manaus using the data
chart and your climate graph in your answar,

I Evarry ©rganism naads -B_r'lcvrgy 1o live and grow, A food
Wehain 5 the seguence of who ®ats who i an
ecosysiem 1o abtain the energy to survive A network
of fopd chains s known as @ food web. The food webi
etarts with plants, which are known as produgers; they
gain their Snergy from the Sun. Plants are eaten by
herbivares, or primary carsumers. Prifmary consumers
are gaten by secondany cansumers, which in turn My
oo eater by tertiary consumers. When an arganism
dies it 15 eaten by tiny microbes, which are known as
detritivaras. The nutrients ane then recyclad within the
systerm. Figune 512 shows a food web in the

tropical rainforest

Teftizry con: amer lagwia

Secontdary consum Iguana Frog

¥ Flogure 619 A tropical rainfarest food weks,

Review
By the end of this section you should be able to:

< gescribe the Diotic and abiotic charscieristics
of the tropical rainforest ecosystem

+'undarstand tha interdependence of blotic and
abiotic characteristics and the nutrient cycle

v explain why rainforests have a very high
biodiversity

< desenbe how plants and animals have adapted
to the rainforest enviranment,

Mutrients are chemigal elements and compounds that
2re needed for organlsms o grow and live The
rutrent eyele is the movement of thess compounds
from the nen-living ervirgrment 1o the living
envirgnment and back again, For example. a tree loses
its leaves, the leavas fall to the forest leer and quickly
decompose because of the hot and damp conditions,
Tha resultant |tter oravides nutrients for thie tree to
grow. I the rainforest the majarity of the rutnents are
stared in the biomass with small amounts stored in
the litter and soll, This Is dus to the heawvy rainfall
which leaches nutrients down through the soil to an
area whare the plants cannot reach them. Tha tropical
rainforaat has a very figh bliodiversity becauze of the
not ang wet conditions provided by the climate Due
o this, and consistent hours of sunlioht 3l yvear rogng,
thare are very fow [imiting factore: this allows 3 great
varisty of plents to grow in the rainforest

Key

O Stone of rutrients

e Transfer of numrisns
E - Eigimase

L= Latter

P =Precitation

R - fun-off

Le — Leaching

W Weathering

5= Sl

# Figure 5.20 The nutrient cycle n the tropical rainfarast

{Garsmehl modal).

Hoe are sioths adepted to Iving n the reinforest?
State e ways that planis adapt to lving in the
Tainforest

Comy out and add to the tropics] rminforest food
web |see Figurs 6,19, Add at least one cther animal
or plant to-each level of the food web

Extension
This topic has manmy new tarms to learn. Make an
soosystem glossary and leam all the new terminclogy

Chapter 6 Ecosyctems. Bioansitiy an




Tropical rainforests provide a range of goods and
services, some of which are under threat

LEARNING OBJECTIVE
To study the range of goods
and services provided by the
fropical rainforest ecosystam.

B To know the goods ang
services pravided by the
tropical rainforest ecosystem,
Taobe able to explain how
clirmate change presents a
threat 1o the structure.
functioning and biodiversity of
tropical rainforests.

To understand economic and
social causes of deforestation
To be able to deseribe the
political and econamic factors
nat have contributed o the
sustainable management of a
rainforest in Costa Rica

v

L

¥

Structung - the structure of a tropscal
Faififotest is the s of antsand
animais in the farest,

Fumiction -the function of a trogecal
rairdarest s 45 ecosystem and bow it
wiarks,

Transpirstion - evacaration of matsurs
from thie leaves of a plant

Eutrophication - the growth of alges

o water courses dus to the increass in
chamizal Fertilisers being used onthe fand.

Monocutture - the growing ol one crop on
large areas of land

e Ppye=nl G

N = e— 3 . e
Vritcn goods and services are p

s
R
ecosystem?

the tropical ra

The resy perivwinkle, which
|s found in dadagascar, has
properties that can halt the

progress of Hoogkin's disease:

for 5B per cent of sutfargrs.
Sales of medicires fram this
ons plans ar about USS 160
million & year.

Quirena, which helps to
cyre malana,; 5 an alkaled
axrracted fram the-bark of
the cinchama tree found

= tropical forests in Latin
Amarica and Africa

Sanaras grow inTropicsl
forests. They became popular
I the twenteth certury and
ara now 2 UASS bilian glabal
Indusany

Black pepper iz a spics

Lizerd around the warid. |y
prowes on the flowering ving
af the Fiperaceas family in
trogical remsang of the warld,
espacially South East Asla.

Wiood from trees such as
mahogany and tak if used
fer floaring and fumnitwe in
tamperata regions, such as
e USA and The LIK,

Zip wires are constrocied
threugh the canogy and
unger canomy for ioursts te
enjoy These are alus hanging
bridges and courses for them
o walk around

Rovet boat ridos: & good way
1o see the fhora end fauna af

thie rainfonest as the roads are

ey poor,

Wi

The chemics! siructures of
rainforas: plants have been
used as termplates to make

. Otter mediaones, For example,

tha oluegrint far 2pirin i
durived from extracts of
il Tead

Coffes is tracitionaly grown
I the shade af the rainfonst
= canopy; 15 million people
globaly make their fuing from
the grinath and sale of coffea.

Palm oil is groven in many
srepucal rairifeenst regions of
tha waorld; it 5 used giobaly
in food products such as pims
daugh, biscuits and bread,

Locat people wse waad from
the raindorast for bulding
materiah and fusl, This s

becaeing mare.of o problem
a5 populston numbers in
tropical aneas contmue 1o fee.

Whitg-warter rafting: this is

- gt ganised on the revers that

Tl threugh the rairfosest,

Mature trils on the foest
fooe or in the canopy are
organised with rames gusdes
who teach the toorists about
the rainforest

¥ Figure 621 Goods 2nd services provided by tapkcal ranforest scasystems

How does climate change

-enit’'a threatl to the struct
ioning and biodiversity of
tropical rainforests?

Climate change presents & threat because the structure
and function of rainforests rely on tha climate.
Tharefarg, il there are changes in temperature and
rainfall distributien, the ralinforest will b= unable o
survive in its present form, Thi rainforest is wilnerable
o climate change because its resilance has been
weskenad by human activitiss such as deforastation, I
part of the forest is felled or suffers from a fire, It has an
impect. The Rumidity (n the rainforest and the vast
amount of transpiration means that much of the rainfall
is recyalad frorm the forest itself if the forest is felled
there ang Tewer trees to provide watar through
transpiration and tharefore less rainfall occurs. Tiimate
charoe means that eastem aress of the Amazon
rainforast may receive bwenty per cent less rainfall by

2030, Thic will causa the temperaturs to rise and wiil
have 8 major impact on the farest in that area. The
Amagzon rainforest containg 40 per cent of the speciss
on garth. This Diodlversity will be threstened Dy =53
rainfall and higher temperatures because links 1 the
food chain could be broken IF species fail toadapt to
the new chimate conditions, The predictions are that
deforestation and chimate chanoe could damage or
destray 60 per cent of the Amazon rainfarast by 2030

What are the economic
causes of defores
Thig s o causes of deforestation are related to 3

country: Lsing its natural resources to generate income.

Thie socizl causes of deforastation ralaie to prassure
froem the arowing copulation In many countries where
there are tropical rainfarests. This has resulted in mare
tirmber baing felled for uge &5 fueland building
materials, and to make way for new roads and houses.

'/;gﬂculw re

Resource extraction
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Population pressure

Thit misiin redaeon for defcmstation

o oweTpopulation This

Ckaribesy

= I B

f Figure 6.24 Population pressuns in the Amazen Rainforest

el T
e tropical lorest |5

Le i

etion and agnowul

(&8 |

Diverpopulation = ton many pacps [ving
in an anea o the anes 1o support.

Farvela - nomes for the poor in Srazil. Thay
ara mads fam washe maseriis anag have
Mo water sLpDly, 8 ty.or tokate Thay
are also usvaly imown s shanty towrs.

NGO - non-goverrmandad organsation; &
nat-fai-prafit croansation thet i not undar
savernment comtrol They am wsualy st up
By private indlviduass end can be funded by
danafions or govarnments

Carbom cradits = 3 permit which alipws ths
halder o emill cne fon of careea dicede
o anather greanhouse gas; they can ba
Iradied bebwieen businasses or countries.

Forexampie; 4 vioel produces in the LISA,
hax been affowed tn pmit ten t@ne & e,
biuet boniwers it will smit gleven tons. The
coimpary cowd buy ana credit from Costa
Rice to aswe it kéeps to rtemational
‘. Coatd Rica has many carbon credits
because of its rainfarest in this way
waalthy eeuntries are ancauraging popnar
countrias te peabect their rainforests,

Ecotouriam - tanel-to natisra aress

T does N0 damage conserving the
amaranment and imorowing the well-baing
uf hacal peopls

Fiat 115 i

The rainforest in Costa Rica is baing mansged sustainably by the
govemment In & number of ways,

Mational paris and reserves take Up twenty per cant of the [and area.
People are not kept oUY of these areas completely but their useis
rmonitored and carefully maraged,
Reserves that are owned and protested by prvate ownes make up
another five pief cant. For sxamiple, the Monteverde Cloud Forest Reserva:
MNan-governmental organisatians (MGOa) and charities have basn
tricolraged to Lake an interest; for exampls, the Warld Land Trust.
Direct-governmant sction, for sxample, new laws

Zellng earbon credits to wealthy nations in arder to protect the rainfersst
Ecotourlsm has become the main export of the country, bringing in
LIS871.92 hillion anruslly,

1980 502

| 1995 43.4
2000 485
2005 485
010 510

| 2015 521

¥ Flgura 8.25 Forester) arss in Costa Rica

Draw a line.gragh of the
information in Figure 6.25,
Explain why a line gragh is an
appropriate way to display
this information.

argets!

nment action

a7 Coata B8 razsed lemslation gring .
i ; amd grants o awmats of raimforast il they

o their forest area and used it to benefit society

water resourtes, oversity end scenlc

xn

prot chird i g =
, The QUVETTINTETLE IS5UES forast prot

-~ j=s grd pays landowners LSS50 anmually for

;:ry heciare of farest they protect

i 1595, the poverniment S8t Up nuatiorial parks to protect

eaghtesn p=r cent of the counitrys territcry; privatsly oamed

rasarvey protect anoiher fnirteer per cent, The araag

o protection e thzee with high biodivessity

il

The aovernment has decermslised it decision making
with }ega:ds to progecting the minforest i nas gronped all
prateced areas in the country Into eleven fCo-Tegons
Each area 5 allowed fo make decisicns on how 15
reinforast will De protected
In 1397 the Costa Rican oovermimens: iniroduced
the Certificate for Sustainatie Tourlsm (25T lor
Businesses thet can prove thalr commilmant 1o
sustainabie iounsm. The caricate has five levels which
inclyds how the business [oolks after the efvirermant
rd local people
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¢ Figure 5.26 Hational Parks and reserves in Costa Rica

-
NGO projects
Tina ol these projects i€ run By FUNDECOR (the
Céntral Valeanie Mauntans Developrment Foundstion)
Jsing a US540 million grar from USALD faid from the
LISAL bt works with tocal landawners &
rmanage the ramforest sustainably so that they can
quahfy for governmeTt grants, [ 2014, FUNDECOR
was warking with 400 jandowrers who Gwrned
approxkmatety 46 000 hectares of Tand n the Cantral
Vaoleanic Mouniain Beglon

=5
Ecotourism

In 1883 an ecotoursm project called Hara Avs 5.4
rarted n the Braulip Carrille Maticna] Ferk. The idea
wigs b shiow thit the ramforast (5 a valusbie ecanomic
respurce thal should be protecied The reserve looks
afier 485 hectares of minforest and has mgirectly
ronserved another 1000 hectates The previows
owners planned to cut down the trees and sell The
tirmber but row it is being managed sustainably. [
fulfils thie government criteria for snvmanmienial
managernent and social management as all ol the
employeas are- from the locel village of Las Horquetas

 Figura 5.27 Ecotouris In Casta Rica
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f’t.rw ate reserves: Monteverde Cloud

Forast Raserve

This 33500 Rectare resemve was foundesd in the 1950

By 3 orous of Armericans and s now Kmown &sone of
| the most cutstanding swildlife sanchuaries m the world
'I Its varied climigis and altitude has a very high

biodiversity. The reserve alkows ecotouris bul 1esincis
| tha rurnbers of tourists It 215 in by onky having ohe
piacs 1o stay in the reserve It hes guided wals and
tridlls

-
Charities: World Land Trust
A World Land Trust croject concentrated on the Ora
| Peninsula, which is one of the top twenty plases of
highest bwcdiversity in fhe world, The project was o
| consgrve the minforest Bul also (o weark with loesl

farmers. It purchased just over 2000 hectares of land,
winich s niow part of th Comcovsdo Mational Park

‘ The frust worked with. iecel farrmers gramoting

| crowing vanills 1o sell commencially. Small-scale

eeatounsm was glzo developsd in the ares

# Figure 6 28 Monteverde Cloud Forast Reserva

-
Deforested areas
Deterested areas of the rainforest gre alsc being e
10 slpoort the country econormically, For sxample, in
the Talarmanca region deforested land |s being used
for farming, Commercial crops such as bananas and
COCoR ane growT and sold for expart,

J

-

Carbon cradits

Anotner wiay that Costa Rics 5 using it ranfanwest as 3
commadity 1= By selling carban credits 'a'a'ea.l':i'u}-
countries buy thern (o offsel the carbon emissions
tnat they produce. This is a way for Costa Rica o eam
mansy from its rainferast without cuthing down the
trees In 1999 this (des gererated USS20 million for
the counimy

Review
By the end of this section you should be able to:

« describe the goods and services provided by
tropical rainforests
+ explain how climate change presents @ threat
te the structure. function and biogiversity of
tropical rainforests
| < understand the sconomic and social causes of
delorestation
< describe political and economic factors that
hzwve contribubed to the sustainabla
| manzoement of a rainforest in a named regicn

| twenty years.

State two goods and twe senaces grovided by
tropical ramiorests.

Dascribe how climate changs will have an tmpact
on ropical reinforesis

Explain the economic causes of deforestation in
tropical reinforests,

State twa wiys that the government is trying to
protect the rainforest in Costa Rica

What is meant by the term ecotounsmi?

Explain thiee ways in which the reinforest provides
income for Costa Rica

How are deforesled areas in Costa Rica being wsed
0 gEMErats income?

Extension
Use the intemnet 10 resseren the Manteverde Cloud

Forest Regerve |www monteverdenis cam), an
example of a private reserve in Costa Rica,

Practise your skills

Use GIS mapping to resaarch the amount of
rainforest destruction in Brazi| aver tha past

L5

Deciduous woodlands have a range of

distinguishing features

Ay = -, =
I 1= L

LEARNING OBJECTIVE
To study the distinguishing
fagtures of ceciduous
woodiands

T o The ablatic (ran-living) chamcteristics af deciduous woodlands are the
E I arncunt af m@intall, temperature, the soll and hight that the farest receives.
The bistic factors are the plants, animals and humans that can be found
there These charactanstics can be saen n Figure 529, The figure also
contalns information on how plants and animals have adapted 1o fife in
the rainfarest snvirbnmeant,

characteristics

= To know the biotic and

shictic characteristics of

(he deciducus waddland

poosysiem
» To o able to explain the
rterdependence of biatic and
abigtic characteristics and the
nutrient cycle
To untersiand why deciducus
woadlands have a moderaie
bicdiversity
To be able 1o describe how
plants and animals have
adapted 1o the deciduaus
woodiand environment

v

-

Hibarname - [0 spend the winter in clese
guasters in a dormant (steepingl conditan.

Draw a ¢limate graph for the

climate data given for

Landan in Figure 530

Compare the climate data

for Manaus {on page 99) and
\  Lendeon,

| Dec
Temperature ("C) 5 7 | 9 12 6 i 17 15 mn |8 5
Raintall (mm) s¢ (40 |3 |37 |e |45 |5 |53 |49 [57 es |48

# Figure 630 Chimate data far Lohden,




Sub-c'an.apy tarpgr ~ trapy
5L A% mavans ang
dogwoads, and shrubs
such as rhodedendrons

20

Fald or berbr fgver —
piarits in this Laysr
fiewer early in the year
bedong the tresg in tha
Canopy have grown
fheir Izmies, which
biock auy the lighs,

The mightingals I speing, diciduous trops G 1
migrates .n?ﬂ..‘rira graw thir, baad, :;r:-‘pz:t;rscran%t1 1
in Seoriber, lighresight leawes Thesa Long periogs ;}- hi 3=
returming ta the |N‘nl.'55 captum the sundght the durmmer Ll
UK in g, to eatily and allow tha tree 1o 18 hour. ;Qﬂmﬂy
| avnid the coid grow quickly as the short days in i r-'gww' i
marths when the lemperature varms and tha | [ ahaur 8 Rours I;Tw i) |
woodlands offer days grow longer, Howsver, g
fittle faad thass leaues have tog mugh
| expased surface area for
l the cold wirter manths
| and, therefore, the tres
I0ses 18 |eaves-as the
| waather becomes eolger
| and daylight houss shartar,
|
\_‘btal annual rainfall 1,000 mm,
"
T
| ]
| Heighe i :
I g | Canopy layes — treas such
-l as-0ak and ash,

Sreund layer - this area
is dark and damg;
mosses and fichens
Frow here

The 50d i ferble, The autuman toaf fall mesns that h

plenty of nutrisnt. Earthworms in the soe halp 18 m?ﬂ:em
nirtriants, The tres rocts are deen and therefore belp 1o break
i the rock below, swhich ghias the sail mos nutnents.

Hedouhogs hibernate
diming the cold wirmer
months from about
Movemnbes to agil,

Surtais stare food in the ground und
: tare f: o fadien ingves o
they have fond inthe coider manths, i |

¥ Figura 6.31 Tha tictic 2

nE BbiohC cheracterstics of deciducws woodiands and how olants and anm

245 have sdapted

gyery GrOSnsM needs enengy to live and grow. A food
chain is tha seqguencs of who eats who i an
ertEystem [0 OBLEn theenengy 10 survive. A NETWork
of foud chains |s known as a food web. The food web
sparks with plants, known 83 oraducers which gain
thedr engrgy from the Sum. Plants are eaten by
RErpivores, O QrImary SonsuUmeErs, Primary consumars
gre esten by secondary cansumers which, (7 turm, may
be satan by tertiany consumers. When an arganism
dles. it s esten by tiny microbes which are known as
detritivares. The nutrants gne then recycled within the
systam. Floure 531 shaws & focd web in

deciducus woodland.

Tertiafy OO0 UM Sparrawhawh

Secondary coniumer Blackbind Biue 1

# Figura 6.32 The characterslics of te deciduous woadlsnd
fond wab,

Review
By tha end of this section you should be able to

+ know the brotic and abiotic charactaristics of
deciduous waodland ecosystems

£ awplain the interdependence of biotic and
ahiotic charscteristics and the nutrient Sytie

S understand why deciduous wobdlgnds have
modergte biodiversity

< describe how plants and animals have adapted
to the deciduous woediand environmant

Mutrienty are chernical elements and compeunds that
are needed for organisrs 1o grow andg live, The
nutriant cycle is the mevemnant of these compounds
from the nor-living ermvironmant to the lving
arwironmant and back agsin. In the deciduaus
wondlarid nutrients are stored in the biomass and soil
in almost equal amaunts, with a slightly smaker s1ore
in the litter, Flows of nutrlents move frecly between
these storas.

Cigciduous-woodiand has a moderate biodiversity
bacause of Warm summars With & comsisient amount
of rainfall and long hours of daylight. The sutumn leal
fall supplies plenty of nutrients for the wobdiang
plants 1o live and argw.

Ry

i ) Stare of musrignts

e Transfar of nuirients
8 - Bomass

L—Lifter

P —Precoitatan

fi = flun-aff

Le - Leaching

W —Weatharing

5= 5ol

& Figure 6,33 Tha nutrignt cycla ina decideous woodland
(Gergrreh] model)

State two ways that plants have adapted to Iife in
dectducus woodlands,

Copy out the decidueous woodiand food web
[Figure 6.52) and add at least one other animal ar
plant to each level

Describe the characterstics of the deciducus
woadznd nutrient cycle.

Extension

Explain what is meant by the nutrient cycle
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LEARNING QOBJECTIVE
To study the range of goods
| ang services pravided by
| deciduous woodiand
ecosystemns.

| * T know the goods and
SEMICES provided by
'| deciouous woodiand
| BCOSYSIEMS
» To be able to explain how

| climate change presents a
threat i the structure,
function and biodwersity of
geclduous woodland
ecogystiams

» To understand the economic
and socsal causes of
deforestabion

» To be abie to descripe
different approaches to the
sustainable management of
deciduous woodlands in the
Wyre Forest, West Midiands,

Brogd-leaved troes - decsduious trecs
which kags Shisir leavas in winter, such.as
ok and eim

Shert rotation coppice - trees, wually
wiligw, grown soecificaly o be ussd fusl
for bigmass baoilers for domestic heating or
perwr stations. Thay are planted denseiy
anid harvestad on two- Bnd fes-yoar cyclas

Ancient woodlands - cantain traes that
ware pianted betors O

Afforestation - the planting of treesin an
&g that ks ol baen forested bafors,

(RED Pt 1 i i

Deciduous woodlands provide a range of goods
and services, some of which are under threat

Which goods and services are provid

OUs woodland ecosysy

Waadlands in the UK are mansged as a resource for the goonds and
senvices that thay can provide, They are aiso managed for the banefit of
tha wildllife that ivas within tham,

Tirnker production incressed by Jimber & increaingly wied
£.85% between 1998 and 2007 the construction ndusiry 1o
build holses,

In 2009 a total of 0.4 million
tanres of timber was producad
from deoduous woadlands in
the UK

Timber & atso used for furniture The shig HMS Victory, which
rmaking, gz built in the mid 1700,
requered timber from 8,000 trees.

Shorl ratation coppice wilicwr
1o provede hiomass for domestic
higting was develoged in the
1980s; 7=8 tormes of woad

& y2et are needed 10 heat an
awverage three-begroom haule,

The increasng sopularity of

woad-hirning stoves — 188 000

were 50id In 2008 —has sean
= 1 mevival of wood asa fusl,

& small coppice can praduce Pradictions estimate that 2

3 tonnes 4 year. This system is million tonnes of wood per year

popular in Nasthesn traland, will ba required By 2016,

af the 0.4 milllan 1onnes of \ Wood |5 also being conciderad

brosgHeaved timber cutdown \ a5 & fuel tar majer power

for commercial usa in the UK in statiors trough co-firing, The

2009, B9 wes used s fusl \‘--.4. Dran poweer siation in Selby =
triafing the use of short rotation

coppice willow mixed with oal
in one of it burrers.

In the UK over half the area There are 250=300 million day
af weadland has publs access, visis to woodiands each year in
This is carefully managed 1o UK. The Forestry Commezan
arsura that the wondlands J"'"_" rranages thesa vists 1o ensure
arg comenatd and managed that the woedands can cope
COrmectly. ' with the number of visizors

Fecreatonal visits to woodlands
= Were valued 21 £484 million in

10ig
Hesth Senafis, a5 most vioiton Woods &e ais the venue for
taka part in an acivites ouch ag mons urganipen otivities saeh &1
harse rding, oydling. walking or paint balling and Gofps, which
Iogging. * proviees canepy walkwesys and
p wires, GoApe has 20,000
USErs per year aoross its LK sites

® Figure 634 Gonds and services in deciduous woodland ecosysiems

gnc s
pecent climate chang® has not had a major iMm@acs on
wooklanc stegctura 3nd function, although small
changes £an pa (gantified, Increasing t@mMperatures
pave led to faster tree growth in some areas but.
gverall, thers has been litte impact. The lack of
[ﬁfor"nEIEiD” about the \mpact of climata change on
deciduous woodlands |5 2artly Gue to the fact that the
roes 2re 1ang lived and can adapt o climate
warishifity, They are, therefore. fairly resilient to the
ermall changes inclimate that have happened 1

FECENT YEBIS

Thore have been More storms howaver, which can
have animosct on the stability of the trees. In some
areas increased drowghts In the summer have had 2
derrimental affect on tree growth. It 15 also feared that
the stress that droughts put on trees migy make them
mose susceptible to disease, Droughls also (ead 1o
more forest firgs, which hawe a major imgact on
woodland aress, In 2011, the Swinley Forest firz
destroyed 200 hectares of forest.

Changes have been noted in the fauns of woodland
sCosystems, such a3 the birds) which will eventually
cause changes to the structure of the acosysiems as
sorme species disappear and others arrive, For
axample, in Wytham YWanads near Oxford, bBlue TiEs
and great tits are breedimg two wesks earlier than
they did in 1930, which means they have tme for
mare broods,

Milger winters:might alsc cause problams as many
treas need cold weather & halp tham to raset their
clocks for spring. Without this, fruiting and Flawering
may be disrupted: Milder winters also maan hat pests
and diseases are not lalied i winter frosts, itis
predicted that temperaturas in the UK will rise by 25°C
during the twenty-first century. This will mean that
species wlll have to move north by 300 kmior 300 m
uphill to find the growing conditions they requira or
adapt to the new conditions, This would be fine for
rmablle species but some weoodland trees might not be
ghlz to adapt fast anough. Blants such as bluebelis and
wood snamones are carticuiarly under threat This will
result in the complex foad web of anclent woad|ands
being disrupted by & succession of darmaging impacts
refated te clirmate change.

e e . =

£ Figure 6,35 Wallewnys ang 2ip wires in Grizedale Forest, Lake Distnct

Daforestation in the UK has takan place ouver many
centuries. The firs cause was an economic one: the
demand for mare land for agricultural purposes. Later,
8 soclal calise was population omwth and the
resulting demand for food: the grawth of urban arass
for people to lve in saw the removal of yet more of
thie native forest, Timber axtraction to ganerate
ncame has besn oceurring for many canturies but the
eltuation camea to a haad after the First World \War
when timber was in such short supply that anly Tive
percant of the UK's forest remained in 1919, This led o
the goverarment sething up tha Farestry Commission
to prarnate forestry, develop atforestation, the
production of timber and make grants availzble ta
private lendowners.

Crapter b Ecoiysterm, Bagiversi
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Tirnber haw e extracted from UK i

[ Agmcultural changs [ Tirmber extraction Locateg E!K'leﬂpl

The Wyre Forast is the largest arga af ancient woodlands in England, It
covers 2400 hectares. There ane alsc stends of conifer plentations within
the forest Doundary and areas of orchard, meadows and mixed farming
masking & total land area of nearly 5,000 Rectares The Forest is sliuated
i the West Midlangs 1o the west of the Blrmingnam conurtation and lies
on the borders af Worcesiershire, Shropshire and Staffordshire, The
Forost [s bisected by the River Severn with Bewdley on the eastern side
and Cleabury Martimer on the west

s

s gl [

changed throus

KEY '
=== Partrership ares bowndary
B \Woodland aneas

m— e SayErT

— AA5E

. - " | — 24117
| i Car parke
p P Bulles Dak
w [l P2 Havrkbatsh
Deforestation in the UK! 73 National Natuse Reserve Gateinsy
3 2 P4 higin visilor gateway @
Celorestation trees. Copses and Wyre Fomest Discovery Centre
happering in Kant, nok hedgennes have Faen
just the Amezen The naw | cezraved in the swner's
raymiers of 3 Eilrhectame greed for mome and for
ares of land near Imtemshe sgricuituTe, |
Mardstone [n Hent hawe Approxemately 73 hactares
SNOWT COMpIEe of woadland nas baen I
disregarnd for presenation | lost over half of which
arders on woodiand and was ancient waodliand

25 4 Tusl have alsd

Been fftroduca

| Practise your skills

Hettanas
Use websites such as Digimap (hite:Adiaimap. Site of Special Scientific Interest (S551) 1756
adinaac.uk) to research the amount of woodland Hational Nature Reserve (NNR) of predominantly oak high forest of 100-120 years old 500

in the UK in 7850, 7900, 1950 and 2000, Ancient Semi Matural Woodland, raughly comparable to the NNR and covering the oak nigh forest and also | 1564

Try to discover Rew much of the woodland was the railway embankments on the curtent cyEle path

lde:iduqus and how much was conifer plantations ‘ Ancient Repianted Woodiand, predominantly Forestry Cormmission and private awnership currentiy 13t
\u_n 2000 j | with conifer crops

M

# Figure .37 Landscapes of tha Wyre Forast
At r L The forest is managad by tha Wyre Forest Landscaoe Partnarshilp
(WFLR). Through mesetings and consuliation docwments the partnership
has decided on an action plan for the use and sustainable management
of the forest, Core members of the partnership are the Forestry
Cormmissicon, Natural England. Wyre Community Land Trust, Bawdley
Cevelopment Trust, Cleokbury Country, VWyre Forest District Council,
Warcestershine County Council and English Heritage.

guih g Brmingham and Man




Woodland management

Cn steep slopes decidusus weodisnd wall be lah
unmanaged (o develop undsturoed.

+ Areas previoushy planted with conifers will be
gradually restorad to woodland with cak as the
precominant tree canegy

v Dther trees such as silver birch, aspen and rowan
will be encouragsed with B undaritoaey of
hawthorm, hazel and holly

»  Coppics menagerment and trae faiing will be
restared o that the forsst davelops gladﬁ of young
BNd MEture rees

= The deer pooulation and non-native invesive plant
poputaton wiil be cerstully controilad

# Figure 8.39 A woodand ride

Community management

» Locsl residents will be
encouraged ta tale part in
corsErvation work

= Thers will b2 community
wioods in which local people
can cut ther cam frewood

-

=

# Figure 6.38 Wocdlans managsment,

'f‘u".f'ilrili_fe managerment

= Aoeaned andscape of wogdland, meadows,

orchards, heathland and scrub will provide a varety

of hatitats for wildlife in the area

Widlife-rich meadows gand orchards will be

extanded

= Iropasive speches such g5 Himalayan balsam will ba
FEMIoWEd

= Any cattle grazing will be canafully rionitored (o
ensure that the wildlile hatital 12 enhancad, nat
destroyed.

» A rnetwork of woodlard rides will provide corndars
forwildlife as well-as peopie. I,

e
r”fI -jsure and recreation management

The forast will provide a place where people of all abilities can go for
LT and rectealion,

The visitar cantre at Callow Hill will include displays to help peopl#
understard the forest and what 1t has to offer tharm

Lacy icycle access will be avallable rom local communities

The Forestry Commission already provides-a number of recreational
activities including walking trails, cycle paths and & olay srea. The forest
e Ras B GoADE expensnoe with zip wires, Tarzan swings and walkways _"_I

i & Figure 5.41 Display doards A the
wigitor cantre,

Education

The Witte Forest Centre has bacorne a bub for shiarng kmowiedge abow
usage end sustainabls management of ancient deciduous woodlands

= Monitoring takes glace on (e Imoact of using woodlands for recraation
« Research i3 also being carmed out an how the woodisnd 3 responding
srerrial nfluences such as pollution and elirnate change

+  Chitdrern and adults from the surrounding communities. parkcularty
frrry Birrrungham. Nave been introduced to woedlands and wildlifs
through interactive displays and werkshons
The Wyre Forest Landscape Partnership provides many onporiusnities for
shills develcpment and taining, including horsst Mdustnes
aporenticeshins and intetnships

& Figure 6.42 Education pantre at
Wy Forest,




Review
By the end of this section you should be able to

« dascribe the goods and services provided by deciduous woodiangs
" explainhow elimate change presents a threat to the structure,

function and biodiversity of deciduous woodlands

« understand the econemic and social couses of defarestation
« describe different approaches to the sustainable mansgement of
deciduous woodlands in the Wiyre Forest West Miglands.

J

State two goods and two servicss provided by deciduous woodlands:
Describe how climate change will have an impact on deciduous

wiondlands

Explain the economic causes of deforestation in decldusus woodliands,
Desenibe two ways in which the Wyre Forest is being managed

SLSTENERIY,

Extension
What Is meant Dy the erm ancient woodland'?

Where in the U zre other ancient woedlands located. besides the

Whre Porest?

Examination-style questions

1 Defing the term food web.
2 Study Figure 6.2,
a) Descrine how ehanges in aititude affect the type of vegetstion
o) Explain one reason for the changes deseribe in part Gad
3 Study Figure 6.20 on page 11 and Figure 633 on page 109,
Compare the two nutrient oycles
4 Study the O% map of Snowdonia on page 52
a) |dentify the feature at 598545,
b} Calculate the distarce to the nearest km along the A4086 betwesn the spat haight
358 m in'grid square 6435 and spat height N9 min grid square G157
5 a) State two goods and services provided by decidueus woods
by Explain two ways that plants have adaptéd ta living in deciduous wosdlands
¢ Explain the sconomic reasons for deforestation of decidunus woodland in the LK,
B Assess the following staterment: The sustainakble management of tropical rainforests s &
graater concern than the sustainable management of deciduous woedlands '

e

(1 marks

(3 marks)
(2 marks)

04 marksy
{1 mark)
1 mark)

{2 marksy

(4 marks)

(24 maris)

{12 marks)

Total: 34 marks

g following chapters, you will study the content
yiol Nemg for Component 2: The Human Environment.
This cormmanent Is divides into three topics:

m <hanging Cities
o] ging

fn this teRic you il study;

chapter 7: Changing Rjties

Chapter 8: The Study of alajar UK City. Bristol

Chapter 9: The Study of a Majd
Brazil

City, Sa5 Faula,

global development and 3 case study of
develapment in 2 developing country

In this teoic you will study Chapter 11, an overview of
resource management and gne of the fioliowing two
chapiers

Chapter 12: Erergy Rasource Managsement

Chapter 13: Water Resource Management




