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Ecosystems

Introducing a small-scale ecosy t

On this spread you will find out about the components of a
small-scale ecosystem in the UK

What is an ecosystem?

An ecosystem s 3 natural system made up of pla animals and

the onment. There are often complex interrelations hips (links)

between the living and non g components of an ecosystem. Biotic
compenents are the fiving features of an ecosystem such as plants and

fish. Abiotic components are non-iving & Vi ental factors such as

climate (temperature and rainfall), soil, water temperature ant o

Ecosystems can be dentified at different scales:
R o L S T

Prants Tke reeds grow in the water
Jaround the edge of the pona.

« alocal small-scale
pond (photo A) hed
system can be a
woodiand.
hed biomes

+ aglobal-scale
tropical rainforast o geciduol
These global ecosystems are G

A freshwater pond ecosystem
Ereshwater ponds provide a variety of h
(nomes} for plants and animals. There are big
vanations in the amount of light, water and
oxygen avafable in different parts of a pond.

Diagram B shows how different habitats suit
certain plants, insacts and anima's.

On the surface are ducks &% smak
Here are some terms that you need to nsacts such s water boatan

understand.
| Definition

Producers
y from the Sun by pho!

Consumers
of & consumer bec

broak down piar

Decomposers o i
xamples of decomp

fungi are goo
Food chain chain Show:
e line idiagram C).

Food web ood wee cns be 4 cons
" 18 chain] {diagram D}

Nutrient
cyeling

ugars (ghx

5l and return the nutrents to tne 3

+ ks (hence the term ‘chain’) between Rre

¢ animals to grow. There are tw

m

Each of these environments
an important hat
part of the pond 6c0:

at and forms
ystam

On the banks grow Grasses.
bughas and Irees,

i} pona, the water Is
shalow and there will
bbe piants like waier
liies.

At the centre the water |5
doeper and ther will ba S0

3. The mx
5.

he producers. A pond snal is a good exampe

I Bact

5 and consumers m the

mers in a rather More compiex way

main sources of nutrients:

BCOMPO: recycie the nutrients making them avalable ance

or anmals, This is the nutrent cyclo

pla

Pond surface - pENty ol smat anmals 1o eat,
oxygen and fight hece
Arinals breathe through
their giis, lungs Or SKin 7 ] e

Crioa Heron

6 A frashwater pond food chain

| Preciatory fi

i Soel Nsh (a4 perey Freshwater pond f
S F

v clpnatk) e

btervorr Mid-water - animals breatne ST Specics Energy source
Aataied magaet O skin. Fish are the main predators. Food
C, 1 found on the surisce orin tha pord

B oo o ght, Pty 0f shete oIt plants
B Docomposers and scavengers Ve nere.

ICTIVITIES
the pond ecosystem in photo A
a producer
Gucks good examole
e 1nat the pond bacame poliuted. +
Bon 1he ccosystam?
800 v
fie docomposers
E. The organisms in the tabie
rect orger! Place them

ond species and energy

Firrd a food wed diagram for a ditterent

small-scale Bcosystem 1 the UK,

such as a heogeraw or deciduous

woodland.

o Igentify the producess in your food
web.

* Use a colour or nighlighter 1o show
a food chain withm the food wab,

gacomposers e in the pond & osystem?
imporiant in nutrient (&< 0g?
y d chain, but

ferioe the features of & small-scale ecosystem in tne UK, |
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N this spread you will find out how changes to the ecosystem affe
: 1 t
On thi d find out h hanges to th 5! affec

What are the impacts of change on an ecosystem?

it needs to in b
S It may weell have knock-on eff

What causes change to ecosystems?
Char 10 an eco
human activities. Ch

# global-scale changes, such as chmate change o Pand in Brighton ¢

i A GRS after a period of
# local-scale changes, such as char ges to a habitat o
for example, when a he Ige is removed.

Natural changes
Aan adapt to slow natural ch,
few harmful effects. But r change
impacts. Extreme weather ever
ponds and lakes.
changes tha edge-of-pond
environment (photo A). Plar Il dry out and die,

Fish, starw xyaen, might not survive.

hi

Changes due to human activities

Human vity can have many i
(diagram B), Once a component has been changed it

can have serious knock-cn effects on the

Agricuttural

forti

can lwad ta
eutrophication:
nirales ncreasa
growth of algae,
wi vl
deplete oxygen
and fish may die.

¢
Ponds may ba
draned to use
for farming
Aquatic plants
will che, a5 wil
fish and other
oend fife.

e Vv e N

Wieods cut
down, destroying
i

e
removed to
increase size

of fields, Habsats

How can changes affect the pond ecosystem?
ge 53. What if the pond owner added som

Look back to diagram B or
a predator, to the ecosystem?

The perch will eat more of
the smaller fish and small

, like frogs, the ¢ chain,

Park lake, Winch
n Parkis ountry estate cko
in Hampshire, The lake in the grounds of the estate
is of historical and ecological importance, Lack
of maintenance In recent years resulted in the
accumulation of sit and the growth of v
an excellent habitat for
o the lake from the ho
been lost,
carried out in 2014
C). The aim was 10 restc e lake as part of the
landsc and to preserve and imp function
3 a habital for birds. Restoration involved desilting
and redefining the lake and creating new waterside
habitats to nasting birds and waterfo
Following its restoration, the lake can
from the house, and has become a healthy
for a diverse range of wildlife,

toration of the lake

ecosystem

IES

What evidence can you find in photo A that the
pond has been affected by drought?

Suggest the effects of the drought on the
pond margin. How: could this affect the pond
ecosystem?

If the pend dried up complately, what effect
wouid this have on the acosystem?

Select one change in diagram B. Describe how
it could affect the ecosystem.

Imagine the landowner cut dovn all the
wegetation at the side of the pond to create a
viooden deck for fishing. How might this affect
the scosystem?

Vhat were the changes that caused the

Avington Park lake's poor condition?

Haow has the pond been restarea?

will reduce the amou
food for creatures further up
@ herons.

With fewer frogs, there will
,—\'> be an increase of creatures
T below frogs in the food chain,

ka slugs.

O Avingion Park ke r

Frogs are an important part of the pond acosystem.
Imaging that disease wipes out all the frogs in a pond.
Find out how this would affect the ecosystem in the
short term and the long term.

Practice question

| Using a named examgle, explain how change can have
short-term and long-term effects on an ecosystemn.
(6 marks)

Think about it

Consioer a pand near 10 where you Ive or close (o
school Ta what extent is the pond a thnving and heafthy
ecosystem?

H@[}:)

14:31
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The characteristics of global ecosystems

On this spread you will find out about the distribution and characteristics of
Links to global atmospheric circulation

Global ecosystem | Location

global ecosystems

ecosystems

5 global ecos!
atio

ems form br
nes of latitude (map A). This i
ecosyste rmined by global atm
ations in these west-to-east t ¢ to factors such as:
oean curents * winds and sea
ure which n turn affect

t summers

Coniferous for

Russi

* north and

2 Equato

Arctic/Antarct

aas of lundra in the
m he:

latitudinal b the world?

Why an popusar with north

Eurcpeans in both mmer and the winter?

trom rainforast p

one fifth of the world's land si
h the sub-tr pressu
aytime lemperatur

1 anmi

s, The main polar re
sres can fall below
N winter o retain m
bearing svergres
ring the brief 5.

n cceur during the we
jrasslands, along with pr

nimals such &

Do some research to compare deciducus and coniferous
forests. What are tha chara cS of each ecosystem
and how have plants and animals adapted?

Describe the gf

(@ marks}

> @ [<D)

14:32
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tropical rainforests

strang shoss, a6 it is dark an

s anc sties of insects and anima's, Yo
moving about because the vegetation is very Iu:
# The traes grow very tall, often up to 45m high
* There is a great varety of widife - often
hactare!
Where are tropical rainforests found?
pical rainforests are found in a broad belt throug
* Central and South America ¢ South East A
® central Africa * northarn Australia

{You can see these areas on map A on page 56.)

What is the climate like?

are haracterised
year) and high temperatures

table B. It
MPa'l‘c‘ station at Mana
in Brazil
* The temperat:
throughout the year, This is because
the powerful Sun is overhead for
most of the time.

The rainfall is
the global
o low prassure 1o ‘?UWV

ator. The risi

May
Raintal e
with a distinct
apbout six months, This is due o a
perioc of intense rainfall when the
equatoria! low pr

s directly overhead

aries throughout the year.
ot season lasting July
August
September
Oclobar
November

@ Climate data for Manaus, Brazi

3t
Marchy 31
Apnl a1

On this spread you will find out about the environmental characteristics of

@ clicks.
thiculty

iense (photo A)

O Ferirest vegetaion

Use the data in table B to draw a cimate graph for

Manaus showing temperature and ranfal,

« Shade the gap between the average minimum
and maximum temparature lines, This = the
temperature range.

*  How vl you show humidty and sunshine
Informatien on your graph?

e |
hours per day)
4 1|

23
262
221

Tropical rainforests

What are the soils like?
Tropical rainforest soils are surprisi

nfertie. Most nutrients are found at the
ompose
ditions.
shallow roots to
growing

fer nutrients straight from the ar.

Meny troes and pl Jants ha
these nutrients. Fur

exampie of nunent cye

What plants and animals are there?
Tropical rainfore: 1 the la
number of species
half ¢ plant and animal species on the
planet per cant of the land
surface. Tropical rainfo
biodiversity. providing habitats for an
rmous range of
¢ Buds live in the canopy
feeding on nectar from fic

¢ Mammals, like monxe

als like deer and rodents kve on

rest floor

How have plants adapted to rainforests?
Imagne you're a conservationist working in a tropical

rainforest: Give a two-minute presentation on the
mportance of soil in the tropical rainforest biome.

Practice question

Descrive and expiain the man plant adaptations n a
tropical rainforest environment. (6 marks)

with Uvr_n and I*av
but fragile relationship
rature and moi
ctars, such

ve senous knock-on effe

K
outineg map of the workd. Usa an atlas 10 label the countries or regons.
(e.g. Ecuador, the Amazon, etc.) where tropical rainforests are found.
Wnita a paragraph dascribin gthe distribution of tropical rainforests. 2 in this anvironment
Link ther ditribution to gio sphenc circuation (diagram B
on page 22\
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About Malaysia

+ Malaysia is a country in South Easl Asia.

* It is mace up of P ar Malays: i)
East Male ch is part of the island

£ Malaysia
Bomeo

MALAYSIA
o Tr ral vegetation n Malaysia is tropical

3 {
« B7 per cant of Malaysia’s 'and is covered by

rainforest

@ The location of Mala,

Deforestation in Malaysia
Orang-utan’ means ‘person of the forest

natural habitat, As natural ranfore st in N\

d, many young orang-utans are kille

Deforestation is the cutting
The timber is a highly valu

se photos 1o il

5 report about de
n where it is, why t's

Investigate commercial cil paim farming in Maiaysia

1 What is oil paim used for?

2 How is ranforest ceared to maka way for this type of tarming?
at damage is gone to habitats and the natural environmant?

SARAWAK

_ Peninsular |

| 4 —Fast Makaysia

Logging
a by
I wood in the 198

were all trees are chopped do

Roags are constructed
10 provide access to
mining aress. new

§ settements and ensrgy

nin an area

mmon. This led to the total destruction

bitats.

€ ciear felling has larget
selective logging (phc
grown treas are cut dov

Energy develop

In 2011, after fivo

The Bakun Dam
(206 m) Is Asia's
Iichest dam
outsida China.

Mineral extraction
Mining (mainly tin and smeit
mon n Peninsular Malaysia
Rainforest has been cieared for
mining and road construction.
| and gas has

ounts of
lana have by onverted to
plantations

v been replaced y %

R - ? it R s - i Logging requres road
{ construction to bring

In machinery and take

ges that ha
t ecological value are left unharmed.

away the timber.

The dam supplies
energy for industrialised
Peninsular Mak

The dam’s resarvor
flooded over 700xm® of
forests and farmiand

sh and bumn

Several more dams are planned to
boost Maaysia's electricty supphies,

Population pressure
In the past, poor rban people were
encouraged by the government to move
nio the countryside from the rapidly
growing cities. This is calied transmigration.
an 1 and the 1980s, about
15000 hectares of ranforest was felled for
the settlers. Many then set up plantations.

Subsistence farming
people Imng In the rainforest prax
s farming. Traditicnally,
would hunt and gather food from
grow some food crops in clearad pockets of forest.
farming is small )

r s that help plants to grow, These fires
destroying large areas of forest

a T

14:33

07/06/2019
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s a rainforest langscape d
1at have bee

ine all the ha i
been reduced

Soil erosion
Soll takes thousands of years to form — but it can be
stripped away in a matter of hours. Removal of soil by
nd rain is called soil erosion, The rc
sther. So defore:

nd es

Loss of biodiversity

y of plants and animals
3 the most biodnserse

Biodiversity in the Main Range, Peninsular Malaysia
The Man Range is an upland region stretching for S00km along the
backbone of Peninsuiar Malaysia. This region is important because

# itis the largest area of continuous for
{photo B)

the forests are particularly nich in thair biodiversity, with over 600 species
Peninsular Malay:

the highland forasts are home 10 over 25 per cent of all plant species found

in Malaysia

there are still many und plants that have medicinal quakities that
could pro
1 Malaysia

9 Deforestati

Contribution to climate change

* trees give off m ure by the proc

reduces the moisture in the air resulting in a drier climate
® the pr 5 up beat and cools the air; if trees are

cut dowr ses and lemperatures rise

I 6.4 | Managing tropical rainforests
® = o

© Mining in the Mataysian rainfo

Economic gains

+ Development of land for mining, farming and
energy will lead 1o jobs both directly (construction,
farming) and indirectly {supply and support
industries)

+ Companies will pay taxes to the government
which can be used to improve public services,

such as education and water supply Economic losses

+ Pollution of water sourcas and an increasingly dry

Imoroved transport infrastructure opens up new climate may resultin waler shortages

areas for industrial development and tourism
Fires can cause harmful pollution. They can burn cut

Pr s such as oil palm and rubber provide raw
DC sdch i bsiealliid it of control, destroying vast areas of vakuable forest

materials for processing industrigs
Rising temperatures could devastate some forms of

Hydro-slect i or cheap a
ycu-eleciina Power. vl pravide cheep and farming such as growing tea, frust and fowers

plentiful energy
Plants that could bring huge medical benefits and

Minerals such as gold are very valuable high profits may be o axtinet

Chimate change could have economic costs as people
have to adapt to living in a warmer world

The number of toursts attracted by rainforests could
decrease

18 Write a repart about the Main Range in Paninsular
Malaysia.
Are there signs of siash and burn farming? What are Vet & 1o i et oF Ra blochrsity?
they? * Whyis it considered 1o be a special araa?
llustrate your account vath labelled photos

Practice questi

n example
. (4 marks)

How might 5ol erosion become a problem in the
future?

How do you think this forest clearance will have

affacted the species living in the forest? !
‘ Expian, with reference

| important to retain biod

and explain the effe: of deforestation on

of colour-coded text boxes
nic gaing and losses.

Tropical rainforests
SepP 28D

14:34
07/06/2019
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Tropical rainforests

On this spread you will find out about rates of deforestation and why Why should tropical rainforests be protected?
rainforests need to be protected Thers are seve s why tropical rainfo
ted from further deforestation.
What are the rates of deforestation? ; =
Biodiversity Medicine

Tropical rainforests contain hat of 2 she plants and Around 25 per cent of aif medicees come from
animals n the woxld. They ars home to thousands rainforest paants. Mo 000 tropicai forest
* (iferent species, Some plants may become plants have an
tefore they have even been discoverect

Resources
g Trapical rainforest trees pr
ust over - valuable hardwoods as
nuts, fruit and rubber

ver

rasponsioie for clmate change
a of rainforest the size of China has been lo: .

K at araph R Hon Water

k at graph A. The of defores 1 ] . : ; Rainforests are mpartant
e in Brazil and Ir : . Chimate  claan water - 20 par
Known a3 the ‘ungs of the

world', 28 per cent of the
ation in Brazil is decreasing, and in Indonesia -~ wonds BAAA GorBE KoM

40 per cent of the world's delc
azon Basin
the ranforests. They pravent
cimate ming too

: : i hot and an > 3 3 515 making
Deforestation in Brazil : St 7 5 Sl
The s of deforestation in Brazd have varied &
lot 1988 (graph B), His z |
farming was largely responsible for defors The Achuar people in the Peruvian Amazon
in Brazil. Tha Achuar are a primitive tribe of about 11000 people. They live in
small ¢ nUNith d rely on the resources of the rai st for their
buiding: and fuel (photo C). They Ireat the rainfora: h respect
as their lives depend upon it

er, Most ¢ ves large
landowners and big companies. Most ranforest

has been cleared for cattie ranching

are nch reserves of oll in this region. Ol companies want
‘mission to explore and drill for od. If this happens the Achuar will lose
traditional lands, and may see their environment damaged

2004, the rate of daforastation In Brazil has
ee cent 1o the lowest levess on
d. There are saveral reascns for this:
the Brazilian government has cracked down on llliegal defores
ploration. They have had success in
Brazil is leading the world in conservation — over half of the Am: 5 ! Jefending their fand. In 2012, th ympany Talisman Energy stopped 6 T
s Lo their oil exploration in the region SR R

Brazil is committed to r N emissions to tackle climate change

consumer pressure not to use pro 5 from del
a declina in cattle ranching.
Study grao W 0 you think that most Find out about the Achuar peope,
deforestation happens:in Brazil and Indonesia? What effect is deforestation having on the tribe?
! a Describe the trend in deforastation snc Peruvian rainforest?
Use the informaticn on the right to draw a pie Share of tropical deforestation, 2010-15 (%) b Why do you think the rate of deforestation has
chart. (Remember: To caiculate degrees, Brazi 27 Tanzania 4  Zmbabwe 3 d d recenthy?
mutiply sach percentage by 3.6.) Indonesia 17 Nigeria 4 Venszuola 3 e 2 WS Soe Practice question
0 i & i y Cutine ns Wiy rainforests should be protectad.
* Shade each segment a different colour. Myanmar 4 DRCongo 3 Othertropical counties 31
* Write the name of the country and the Zambia 4 when destroyed.' Using a cas
percantage alongside each segment. SUD; 1; or rl:n}“-ﬂrw; v;»- view. (!

14:34
/06/2019




) LW Geog textbook page X

On this spread you will find out about different strategies for managing
rainforests sustainably

How can rainforests be

2 2 years before felling: Pre-felling study to identfy what is there.
managed sustainably? 5 4
1 year before felling: Troes marked f ng. Arrows painted
on trees 1o indicate diraction of feling 1o avod damaging other

valuable trees

tropical
rainforests they need 10 be managed
sustainably. There are two main
reasons for this: Felling: Trees felled by licence-hol
3-6 months after felling: Survey to check what has been felled.

a lasting for future Prosecution may result from illega! falling

generatk 2 years after felling: Treatmant plan drawn up to restore forest
valuable rainfo

5-10 years after felling: Remedaial and regenaration work by
ed vithout

state forestry officials. Replacement trees planted
30-40 years after felling: Cycle begins again

2 years

betors telling

ainable prac

2 s <™
The most damag form of PO ¥ Felling
3-6 month 3

deforestation is clear faliing. All tre
d after felling

big and sma¥, are chopped
ea being cleared. This

roys the ecosystem

@ Masysia's Soiecive Management System

A more sustainable approach

as selective logging (diegram A)
Managed carefull, this techniqua — which was introduced in ysia in 1
—is completely s

Conservation and education
Ral can be preserved in conservation areas, such as naticnal park:
{ These area: d for education
Racently, large intemational businesses have supported conservation prc
exchange for carrying entific res or the p of raw materals
Givaudan
audan is a Swiss perfume company. It works with
Conservation rnational, and aims to protect 148000
hectares of ranforest in tha Caura Basin, Venezuela, Local
Arpao people are encouraged to harvest and market
lonka beans (photo B, which have a caramel-like small. A
warehouse where beans can be dned and stored was built
In 2012, This improves their quality and increases their value.

Ecotourism
promoted ther
aims to introd

ngh income generated by ecotou
and governments benefit from retaining
3 their raint

sustainable option than cuttis

tarm profit

International agreements
Aainfo
mportanc y absor on dioxide from the
atmosphere I yen and mantaining |
aments have £
elp protact ramforests.
Carbon sinks
In 2008, the Gola Forest on Sierra Leone's southemn
border with Liveria became a protected natonal park
(photo D).

Hardwood forestry
vardship
organisation that

The park plays a significant rofe in reducing global

warming. It acts as a carbon sink by absorl

2 manufacturers and 9 Y
carbon dioxide from the ar.

CONSUMErS abo 1 to buy sustainable

archwood like mahogany. It aims to reduce demand for

the rare ar aluable | woods

Debt reduction

Find aut more about the Gola Forest National Park and
ainforest conservation peojects. What do you think its
encouraging people ike commercial donors get out of the deal? Is it a ‘vin-win' situation?
@st product -] 4 {photo By

serve ranfor
2 Practice questi
5
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Cold environments

Cold environments

Characteristics of cold environments

On this spread you will find out about the characteristics of
cold environments oo " BOCW i the
ey wirit

How does vegetation adapt to cold environments?
lants, if any, are found in polar regions, but & wide variety Didyou know?

" nvronments, This is because they have the Antarcyin :
volved a number of special adaptations to cope with the lo >
3 dry conditions. For example:

growing and
m from the strong dry

What are cold environments?

hairy stems help to keep plants warm
o hairy ste p to keep plai A

y. 11 26

y & thin and waxy k € Gl February
throughout the year. reme cof ment J March
2 April

ch as northem Can

experience very

Characteristics of cold environments

Climate ¥ environments
POLAR

aplod 10 the p
n heat they nave
ing layer of fat, with
| a black nosa and foot pads 1 absorb
covered by Ice 5o : P ne.
anently frozen

Soma plants such as mossss and lic

are found on the fringes of the ica

Soils
Climate » Solls are fozen
(permafrost) but in

brief summers can be

quite warm,
o Amounts of p tation -
manyy snow - can be high

Plants
o Low-growing flower
such as bearberry, Arc

How does the bearberry adapt to cold
environments?

The bearberry is a plant with red berrias arxd brght green
waxy leaves. It i one of tha tundra's most abundant plants.
The bearberry thrves in the tundra envircnment because it has
evolved a number of adaptations (photo D).

Very low-growing (5-15cm
Cff the ground) 1o anabie 1 1o
survive the strong winas

Stems have a thick bark for
stability in the windy conditions

Small leathery leaves help retain
watter in this dry sevironment

ant safe from
temperatures

birds and ow's and this haips to
aistriou seeds

O e bearvery plant

ACTIVITIES

1 a Draw the extent of the polar and tundra e
(map A onto a biank world map outline.
b Labet the main countrias and regions that have these
environments,
Use table B 1o add notes dascribing the cimate and sols of
these two cold environments.
b Describa how vegetation has adapied to cold envionments.

Use table B to help you answer the folloving
questions
What s the average annual precipitation
on Spitzbergen?
How does ths compare to London’s
average annual procipitation (60O mmY?
Wita a few short sentences describing
the climate of Spitzbergen.

Carry cut some research oning to answer
the foliowing questions:
How are polar bears and penguins able
10 survive i polar environments?
What adaptations do animals have in
tundra environmerts?

Practice question

of plants anc sods in the
tundra environment. (4 marks)

-

14:34
07/06/2019
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Cold environments

i ill fi it hing

is spread you will find out about the opportunities for Fis| s

el Y 'S a of Svalbard (map A) are ona of the richest Did you know?
00 have receny, R

development in Svalbard
Where is Svalbard? 9509 Chance thet the o
5t s a Narwegian tarritory in the Arctic

sitad group of islands in the work 2 g
\ S Fishing in the Barents Sea is jontly controlled and monitored by N y and Russi L
the worky
ecosystem is protected

cean and the mos

northerly permanently inh
valbard experiences a polar th 60 per cent of . LA to ensure that f
d covered by glaciers. The rest of the land is tundra mt
y arable there are no frees | S 2 Tourism
ard has: Tourism in Svalbard has grown in recent years as people seek to
s, tha largest of ore extreme natural environments.
about 2700, ing o i 7 , 70000 peocple visited Longyearbyen and 30000 of the:
/ T WEre Cruise passangers

& more polar bi and snowmobiles than people. 3 = ¢ The harbour at Longyearbyen has been enlarged to copi

= : ne in the number of cru
P ion of Svalba
What are the opportunities for development of Sval Jides around 300 jo
in Svalbard? SRS
Mineral extraction =

ard has rich reserves of coal, but mining on Svalbard N e sit Svalbard to explore the natural environment - the
ntroversial issue, Environmental ¢ are agans! ' 3 ds and the wildlife, esp lly polar be Adventure
it as burning coal is a major source of greenhouse gast becoming more popular
2 - king and snow mobile safaris {photo

ver, coal mining i vital to the economy of
> experience the amazng Northern Lights.

AIN CONOIT ity

cation of Svalbard

Svalbard’s newest coal mine.
Do you think coal is extracted from the surface or from belaw
arounda? Explain your answer.

a decline due

have been lost
In v mir @ (photo 9

What evidence suggests this is a.difficult environment in which

10 operate a coal ming?

Hovr does coal mining benefit the peopie of Svalbard?

Can you suggest any environmental probiems associated v

mning?
How does Svaloard benefit from the abundart fish stocks in the %
wn and rent Barents Sea? ; uriem i Seatbard
source is geothermal energy, 3
rth and using it to generate electncity. B
i 3 < i Practice question

Explain why sustanabla fishing requires

rry out further research about tounsm in Svalbard
International eration. (2 marn

is locate
margin, H

the surface.

Why has Svattard becoms a popular tounst destination in
recent years?
Why is toursm being promoted?

ture option involves capturing ¢
How can taurism bring both benefits and problems?

bumi al and circulating this instees
ad carbon capture and

electricit
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On this spread you will find out about the challenges of development

in Svalbard

What are the challenges for

development?

There are several chalienges that need to
ome when living and w

such an extreme environment (pl

How can homes be kept warm
during the very cold winfers?

How is water
connected to homes
and how is it prevented
frem freezing?

Did you knoy
he sun sees tr
Longyeartyen o
October gny ooes
A for foyy
NS oy
8 Marchy

How & sewage and
waste water removed
from peopie’s homes?

25
not

Extreme temperatures
Even in Longyearbyen winter
temperatures can fall below
=30°C. In the northern glacial
region: N be even o
Such extreme temperatures
make it dangerous to work
outside, with a serious risk of
frostbite. P
very warmly (diagram B) and this
can make outdoor work vary
slow and difficult. Imagine trying
to build a house or work on the
roads wearing several layers o
thick clothes and gloves!

ave 1o dress

Construction

There arg many forms of construction that have been carried out in Svalbard

¢ building houses, shops and offices

nd mantaining roads

How do people travel arcund when
roads are coversd by snow?

How can roads be
constructed and
malntaned?

constructing and enlarging harbour facilities for fishing vesseis and cruise ships

tructing buddings and mining operations to extract coal

Working outdoors in extreme temperatures and also in limit

demanding. As a resuit most construction work is carried out during the brief

smmer period

Cold environments

ble and could lead to buildings and roads cracking or even ¢

2 the ground surface (pho
ain from year o

r tricity
o the resident popudation and a
conditions with warm rooms
Uniike the UK most services are provided 10 Indivic
overground heated water and sewage pipes (photo D). They nee
be kept off the grou
permatros 0 allow easy maintenance,

them causing any possible thaving Whesled dog sled on a di
road near Longyearbyer

Accessibility
ated in a rem
x ship. The islands themselves are inaccessible and aimo

art of Europe and

are restricted 1o the immediate ar yund Longye:

¢ There is one airport ¢ @ to Longyearbyen capable of handing internatio
Russia. Smaller aircraft cz sed 10 connact

# There is 50km of road in Longyearbyen. No roa arve the other cutlying
communities.

¢ Most people use snowmcbiles, particularly in the winter {photo E),

ACTIVITIES

a What are the challengas facng people living in Longysarbyen {photo A)?
b Can you think of any other challenges suggested by the photo?
Diagram B comes from the Svalbard Tourist Board
a How many layers of clothing are suggestad for the body and legs?
b Why is 'layenng’ a good idea to keep warm?
What 15 suggested to keep your 8
Why Is it important to instruct tourists on how to dress when visiting
Svalbard?
How might dressing for extreme cokd make it difficult 1o work outside?
y are services such as heated water and sewage connected to houses by
overground pipes?
nowmobiles parked in
Longyearbyen

ggest why snowmobiles are the most commonly used form of fransport in
vinter (photo E).

Explain how cold enviionments
like Svalbard can provide

Imagine that you were going 10 visit Svabard on a school trip In September. Find
challenges for davelopr

out what weather conditions you might expect and research appropoata clothes Y
10 cope with these conditions. Considar what footwear would be best suited for (6 marks)
walking on rocks and snow.,
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On this spread you will find out how cold environments are at risk from
economic activities and why these wilderness areas need protecting

Why are cold environments fragile?

d environments are extremely fragle and they can be easly
cdamaged by human activities. Tundra w tation {photo A) takes a
very long time to bec abl d. 1t is ry deicate

that can be

nstructing a footp:

indra is a fragile environment and can take a very
ver from any damage that Is di

Off-road vehicle damage in Alaska

Off-road vehicle driving is a popular tourist activity in tha
Alaskan wildemess. People may be hunting wila ansmals or
simply want 1o travel to a remote area for walking o fishing.

Most off-road driving takes place in the summer when the
snow has melted. Warmer temperatures melt tha upper
surface of the soll making It extremely soggy. Pnoto B was
taken in Alaska's Wrangell-St Ekas National Park. Notice
v a sing'e vehicle can leave deep tyre tracks through the
swampy tundra. As other vehicles skirt the muddy pools,
damage extends over a large area.

It will take many years — possibly decades - for this land

to recover from damage that may have taken just a few
minutes to cause

Risk o fire, eher
stariac deliberatel
by a lightning strike

troken pipeling

River has becomes
polllited and is now
totally ¥feless
Rwar edge habats polluted
vegetation may never re:

1 destroynd
=

How can cold environments be harmed by economic development?

nments ha ves of oil and other C is an example of one of the worst

ner S ¢ Oil and gas in particular are al disasters that can hapgen in
untries are keen cold environments ~ an oll spill. The damage tc
To extrax rivars and other natural acosystems resulting

s, roads hay ctad ugh
the tundra and supply

jrads of workers also needs

g from ol spl ng ard 10
uilt. Housing f imagine this lanc ng.
structed, All tt

a huge impact on the environmant.

Why do cold environments need to be protected?

Unpoliutad and unspolt, coid
envirorerients are important
cutdoor laboratones for
scentific research such as
the ffécts of cimate change

Many indigenous
poopie live 2 tracitional
tfe here. For example,
the Inut who live n
Arctic Alaska, Canaca ¥ _ n
and Greenland E E 3 2 * L
cepend on the widlife - Thair baauty and potantal
and survive by hunting for adventure activities
and fishing, attracts tourists who bring
huge benefits to countries.
such as Norway (Svabard),

o Iceland end Alaska.
Cold environments are

home 10 many b,
animais and pian:
SuCh as panQuIns,
polar bears, the Arctic
fox and many species
of tuncra vegatation
They provids oppoctunities.
B for forestry andd fishing

6 The smai town of Qeqertarsuag, Greent

ES

Describe the wagetation in photo A. Find other examples of how human
of human activity? activities have damaged fragile cold

orments
Find at keast two photographs that
flustrate the problems causad and add
labe’s 10 describe what has happenea
and what tha impact has baen

Are there any
How might people use and damage this environmer
that this environment & prot o
Imagine photo B 1s 1o be usad in an environmental campagn
against off-road dr 0 more than 100
o run alongs oto describing the harmful effects of
ira environment

ol leaks such

Use the information in tigure D along with your own research to
design an information r 0 @xpiain why cold environmants

coid anyironme
need protecting. Use captioned 1o filustrate your poster.

-

14:35
07/06/2019
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On this spread you will find out about strategies to reduce the risks to
cold environments

How can the risk to cold environments be reduced?
old environments ¢ hany opportunities for economic
development. To ensure that they do not suffer any long-term
y. This can be

¢ the work of

vation groups.

The use of gy - the ti

pipeline

In 1868 oil was discavered at Prudhoe Bay on the north

coast of Alaska (map A). Winter sea ice in the Arctic

prevented oil being transported by tanker so an alterns SA,
way had to be found. In 1974 the trans-Alaskan pipsline was with Amenca,
opened. It enabled oll to ba transportad the 1300km from 5

Pruchoe Bay to the port of Vakiez (photo B). Technalogy has

been used to raduce its impact on the emvironment (iable C}. - rans-Alaskan of ppeine

W

[provem = recmopcatsoton

The pi -3 5 keep the of moving.
ith rivers to
andscape.
1 the ground is veey hot (49°C)  The pidelne is raised and insulated to
v h helos it 1o flow. but could mait retain heat and p it it melting the
the permafrost permafrost.
P heg b a
earthquakes can c& i earihquakes happan. The flaw of
$t0pS autom: £ there is a leak
Large herds of arwnals s:
caribou migrate across the
the pipeling.

The ppeine s raised 10 alow canboo to
migrate undemeath

Action by governments - Alaska, USA
The United States government has been involved in the protection of Alaska ever since oil was d
there in the 1960s

# The National Environmental Policy that companies involved with the extraction and
transportation of oil protact the natural environment and racognise the rights of native people,

The creation of the Wastern Arctic serve (map Al - a 9 million-hectare protected wilderness managed
by the Department of the Intel Home to thousands of canbou, millic ©f migratory birds, musk ox.
wolves and even polar bears. Driling for oil is kept away from sensitive areas

The National Oceanic and Atmospheric Administration (NOAA) oversees isheries in Alaska

and protects marine habitats

Cold environments

International agreements - the Antarctic Treaty

In 1959 the Antarctic Treaty was signed by countries with

temtonal claims to Antarctica. lts main aim is to protect the natural

environment of the largest wilderness on Earth (photo D), Despite

the discovery of valuable minerals, the Antarctic Treaty has been

successful in preventing economic development. The Treaty:

* recognises the importance of the continent for scientific
research, particularly into climate change

controls tourism and keeps disturbance to a minimum,

Conservation groups - WWF in Canada
The World Widlife Fund (WWF) is a consery group that helps
ic environments in Canada. It provides scientific

information, expertise and resources. Tha WWF

- rks with local communities to manage critical acosy:
for example the Beaufort Sea

# supports scientific research 10 help protect important species
such as polar bears, narwhal and Greenland shark

* works with oil companies, local Inuit organisations and
govemment regulators to plan for a sustainable future for
the Arctic

Should cold environments be
protected as wilderness areas?

Work in small groups. Read table E. Do you think cold
envircnments should be treated as valderness areas, and
protected from economic development? Give your reascns.

as the frans-Alaskan pipeli
it important 1o prevent permafrost

the US government heiping to
protect cold environments in Alaska?
Practice question

agast why tha Antarctic Treat
an important international agreement. Using a case study, explain how different strategies can halp

reduce envranmental damage in cold envircnments. (9

14:35
07/06/2019






