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Earth speaking. Will you
n to me? | have some

- Hi there! misis
‘ spare a moment to liste

very important things to discuss.
nt environmental

.’ We must face up to some urge
problems! All living things depend on my
e way you humans are living

keep looking after you.

at the
environment, but th

moment, | will not be able to

The issues | am worried about are:
e the effects of global warming
« the health of natural environments |
o the use of non-renewable energy SMPRIICS 4
« the environmental impact of unsusta.mable cities
« the build-up of toxic waste in the environment

« a reliable water supply for all. 3
ustainable way of living.

ictofindas
My global challenge to you 15 d rld are doing

Read on to find out what people around the wo
to try to help.

Fast fact
Sustainable deve\opmentt
is a form of growth that \g S
us meet our present nee S
while leaving resou_rces

for future genera_mons
to meet their
needs t0O.

Water Supply Crisjs

F'resh water supplies for people on Earth are running low. The demand for water is
increasing as populations grow. Climate change is altering rainfall patterns and
adding to the problem.

Fast fact

: Ab?ut one-third of
arth's Population Jives
In countries with little

O N0 supplies of clean
fresh water '

Rising water use

The demand for water in homes, farming and industry is rising even
faster than the population is growing. While many people are using more
water, about one billion people still live without any safe drinking water
or sanitation. Technologies to increase water supplies in these areas can

be costly and are often only available for use in developed countries.

Available fresh water

Most of Earth’s fresh water cannot be
harvested. Much of it is permanently
frozen in icecaps and glaciers. The
Amazon River Basin, in South
America, has large amounts of fresh
water that are too remote to access.

Climate change is altering rainfall
patterns, and this is also affecting

fresh water supplies. Rain is falling at
different times and in different places
than in the past. Heavy seasonal rains
can cause flooding, rather than adding
to water supplies. River flows and water
stores are declining in many areas.
Pollution is also contaminating water

supplies in rivers and lakes.

Dry, cracked riverbeds such
as this can be found in areas
where little or no rain falls.




"I 'he most urgent water supply issues around the globe include:

* decreasing water supplies due to climate change (see issue 1)

* dams and pipelines causing environmental damage (see issue 2)
* irrigation water being wasted (see issue 3)
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Fast fact
The United Nations
named 2003 as the
International Year of
Fresh Water.

Perth, Australia
Rainfall patterns
are changing due
to climate change.

See pages 8-11-




ce qsing water supplies
pe

Water supplies are decreasing due to changing rainfall patterns and large
amounts of water being harvested. Water supply systems that have worked well in

the past are now failing to meet people’s needs.

Changing rainfall patterns

Rainfall patterns are changing due to global warming. Some areas on Earth are
getting more rain, while others are getting less. The seasons when rain falls are
also changing in many places. Summer storms have replaced heavy winter rains

in many temperate zones. Summer storms create less runoff than winter rains,

so less fresh water is available in these areas.

Harvesting fresh water

Harvesting fresh water is reducing water supplies and damaging local ecosystems.

Fresh water is harvested from:
e water catchments

e rivers and wetlands
o aquifers and other underground water sources.

Most harvested water is used by agriculture and industry. About 10 per cent of

harvested water is used in homes.

ts around the world.

ing i tchmen
Water supplies ar¢ decreasing in many water ca

CASE STUDY
Perth’s decreasing water supply

Fre:sh water supplies are decr
declining, and the freshwater

I ANSSI

s :
asng in the city of Perth, ip Australia. Rainfal] is

aquifer that lies under the city is slowly drying u
p.

Less rainfall

4 Fast fact
€ aqueduct systep |
Ancient Rome Supplie
t\:)/ater atapproximate|
€ same rate g5 Perth'
Current water supply
System,

-

Aquifers drying up

In the past, most of Perth’s fresh w




Water supplies need to be used sustainably. If people know how much fresh
water is available on Earth, they can develop systems to manage this water.

Monitoring water supplies
People need to be aware how fresh water supplies in their area are
changing, so that they can plan for the future. Climate change

is changing river flows and rainfall patterns, which affect the
amount of ground water in aquifers. If people monitor how water
supplies are changing due to climate change, they can more
accurately predict how much water will be available in future.

Managing water supplies

Good management of water supplies

.

N Fast fact
Earth's sea levels are r'|S|ng
due to global warming.
If they continue tq rise,

fresh water supplies In
coastal areas may become
contaminated by

sea water.

involves:
o assessing water reserves regularly to

note changes in water levels

o limiting the amount of water harvested
for agriculture and industry

o regulating water use in industry and
homes

o keeping river ecosystems healthy by
introducing environmental flows

e controlling sources of water pollution to
keep fresh water supplies potable.

Some governments are also raising water
prices to reduce water consumption.

If fresh water is used sustainably, there
will be enough to keep river ecosystems
healthy and supply people with water.

Satellite maps of water
resources in Africa
(shown on this map in
green) help the country
of Zambia to plan its
water use.

I ANSsSi

CASE STUDY

Monitoring Z, '
: ambia’s w
supplies gick

The European Space Agency (ESA)
in Zambia, Africa, to hel

is providing i '
" | providing information on water resour
P Improve its water management -

Fast fact

Ninety-five per gent of
untreated waste in many
developing countries
flows into rivers. This
can cause diseases when
people us€ the river water
for washing and
drinking.

project. Satellites are mapping surface
reserv.es. The satellite maps provide in
Zambia to plan for sustainable water
15 across Africa looking at stages of t

and underground water
formation which will allow
use. The project is one of
he water cycle,

Planning for the population

11 million .
people live in urban are :
. . Urbanisati
services have d ’35 sation has occurred f;
eveloped. The ESA’s satellite images will help Zea ?)S'ter han
mbia to create

a safe and sustain
abl
¢ water supply as the country’s population cont
ntinues to grow.



The Three Gorges Dam in China is
the world's largest megadam.

Fast fact

2008, water from dgms
nd megadams supplied
proximate\y 20 p'er' cent
he world's electricity an

Dams store water in order to make water supplies more reliable. However, the
building of dams and extra large dams, known as megadams, can cause damage

to natural ecosystems.

Dams and megadams

Dams and megadams store potable water to help create reliable fresh water
supplies. For thousands of years, dams have been built to store water and control
flooding. Water is run to where it is needed through open channels or closed pipes
Since the 1960s, many megadams have been built. Water in megadams is used for
irrigation and hydroelectricity. There are now about 50000 megadams worldwide.

Problems with dams

Building dams can cause damage to the natural ecosystems of

rivers, estuaries and coasts. Fish cannot swim upstream to their
spawning grounds. Downstream from dams, water flows in rivers and
estuaries are often severely reduced. Trees and plants that live along

the shores often do not receive enough water. Many dammed rivers no

he world's
South America 3%

Africa 5%

l

longer flow all year long or flow out to the sea.

Australia and the Pacific 2%

Asia 39%

North America 32%

The location of megadams
around the world

Nalubaale Power Stati j
on takes its na
the Ugandan name for Lake Victoria. me from

CASE STUDY
Water levels in Lake Victorig

? g 2 ?

Environmental impacts

Water levels in ILake Victoria today are much lower than before the N 1
e Na

Power Station was built ubaale

Cutural impacts

Eil;ecilrzi 1bn Lallfe Victoria’s water levels js impacting on a

e are people. About 30 million people rely on
¢ Victoria for fishing, transport, electricity and tour;

It has been suggested that Uganda could build mg o

hydroelectric Power stations to reduce the impact ,

Lake Victoria. However, the suggested sites folr) ne\:f) I::l

are often of cultural importance, such as Bujugali Fal?sms

Fast fact
D.ur!ng the 1970s, the
bu:ldmg of two or three
large dams Was starteq
each day SOmewhere jn

—y
g
m
N
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s a sustainable tuture:
(natives to dams

Today, the Kennebec
River's ecosystem is
recovering due to
the removal of the
Edwards Dam.

Alternatives to dams do not have such large impacts on the environment.
Dams can also be designed to minimise their environmental impact.

¢ ANSssi

Alternatives to dams

There are many alternatives to dams that do not have such negative impacts

CASE STUDY
generated by water from megadams. D I‘ S m N
antling the Edwards Day

on the environment.
o Wind and solar energy can be used to replace hydroelectricity that is

o Artificial levees can be used to control floods and protect natural wetlands.

o Rainwater harvesting can be used in areas where dams are no longer

[n 1997, the Edwards Dam i, M

. aine b
0 be removed for environmenta] ccame the first dam in the United Stat,
es

providing a reliable water supply.
reasons.

Minimising the environmental impacts Declin;
clining fish :
populations

Dams and megadams can be designed to provide for human The build;
ui dlng of the Edwards Dam led to 4 decl;
eclin

needs without causing damage to local ecosystems. Many dams Before the d
e the dam was by -
. ilt the Iy . .
river herr ’ €r was rich in
crring. However, the dam was built o /:g
nati

Fast fact

Rainwater harvesting
ks are one alternative

e in local fish populations

antic salmon, striped bass and

tan
to dams. In the 198_05\;\’;&2:6 today are designed and built to minimise their environmental
A\lion rain . . .
than 10 million impacts. Some dams even include migration systems for fish to and it block |
It blocked the riy. al area of th
grounds. As a resy]t ler °0 that these fish could ot migrat ¢ Kennebec River
. , loc € upstream to g
pawning

harvesting tanks were
tructed in northeast

Thailand.

bypass dam walls.

cons

approximately 75

dams in the United Sotg(t)es
Almost 66 000 of these -
dams gre located
on rivers,

o nce of American
Ps Tiver ecosystems to recover

This dam has a migration
system that allows fish

to bypass dam walls. | '
&l Rivers, an oroqnicat:
, ganisation that hel
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1sting iprigation water

o

) : : .

—) Nearly 70 per cent of Earth’s harvested water is used to irrigate crops, but much
& of this water is wasted by inefficient irrigation methods. In many areas, salinity is
— increasing due to the large amounts of water that are used to irrigate crops.

, Irrigating food crops

N\ Irrigating food crops can help to produce more food, particularly in areas
with low rainfall. However, many irrigation methods waste large amounts
of water. Flood irrigation systems drench crops in water, and much of
this water evaporates without helping crops to grow. Flood irrigation also

increases salinity in the soil. As water sinks into the soil, it makes the

water table rise and brings salty water to the surface.

Fast fact
Flood irrigation sys_tems
can also cause erosion, as
soil on the surface of _the
ground blows away In
the wind.

Less water for irrigation

As the climate warms and rainfall patterns change, there is less water available to
harvest for irrigation. At the same time, FEarth’s population is growing and more
crops are being planted for food. Countries with little ground water, such as
Egypt, often import food from other countries because they do not have water to
irrigate crops. Countries with large amounts of ground water, such as Australia,

often harvest unsustainable amounts of this water. This can also cause salinity

and even erosion, as plants die and soil is blown away.

Flood irrigation systems
drench crops with water,
but most of this water
evaporates into the air.

The Aral Sea is now surrounded by salty and infertiler land.

CASE STUDY
The dtsappearing Aral Seq

'T'he Aral Sea in Central Asia is

and salinity increases. Water to i
being harve

€ ANSSI

disappearing as water levels drop

rrigate cotton and ric '
| e cro
sted from rivers that run into the Aral Seq o

Fast fact

Two million hectares
of land around the
Aral Sea are now

infertile due

to salinity.

More water being harvested

As the nu .
hore Wat:;izz (]))fe crois grown in Central Asig has increased
people have used vi;lt a;VCSted for irrigation. Since 600 BCE:
SyrDarya, to e t}elr 'rom two major rivers, the AmuDarya and the
harvestod, i o sl eir cotton and rice crops. Today, the amount of

g at no water flows from these rivers into the Aral gveé;ter

Changes to the natural environment

The Aral Sea and surroundin

30 years. The Aral Sea has sh

g areas have changed dramatically in the past

ru '
nk to less than one-third of its original size, and
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sustainable tuture:

serving irrigation water

Crops that are irrigated efficiently do not need large amounts of water. Using
more efficient irrigation methods and reducing the need for irrigation can help

to conserve water supplies for the future.

Using efficient irrigation methods

Farmers can conserve irrigation water by using efficient irrigation methods. Drip
irrigation systems drip small amounts of water onto the soil as it is needed. This
system requires less water from rivers, lakes and underground stores. If most
farmers used this system, the impacts of water harvesting on many freshwater

ecosystems would be reduced.

Reducing the need for irrigation

Many farming practices can be adopted to reduce the need for irrigation.

Farmers can:
e choose crops that will grow well in their local area, without the need for large

amounts of irrigation water
o grow crops of manure between food crops to add moisture to the soil and

reduce the need for irrigation
o collect rainwater to irrigate crops by building earth walls to trap water so that

it seeps into the soil.

£ )

..‘:‘."’

Drip irrigation systems are
designed to put every drop
of water to good use.

S e o o
T

walls can help rain to
seep into the soil and

Terracing and earth

irrigate crops.

e

CASE STUDY
USIIIg green water

Rainwater that sinks into the soi]

water’. Gr. ) and irrigates Cr : .
cen water is the Iargest S g OPs 1s sometimes called ‘green

g g

€ ANSsi

o
'food Crops, such as whegat
. .
industrial crops, such as cotton

Today, ab
Y> about 60 per cent of Earth’s staple food cro
ps are

watered solely b
Y green water. In som .
all food crops depend only on green \A/Ga}tjarts Pt it
er.

C;rojlms are grown with wheat
ps and sfcone fruit trees are 4
grown with barley crops




People are now using ground water at a much faster rate than it can be replaced.

This is creating problems with water supplies in areas that rely on wells and bores.

Unsustainable use

In most parts of the world, unsustainable amounts of fresh water are being taken
from the ground. People have long drawn ground water from wells and bores for
use in homes and on crops, particularly in dry areas of the world. However, as
the population grows and more food crops are being planted, larger amounts of

ground water are being drawn to the surface.

Impacts on the environment

Depleting the supplies of ground water can have many serious
consequences for the environment. Rivers, wetlands and lakes that are
fed by ground water may dry out. Sea water may flow into underground
stores and aquifers as fresh water is drawn out. This can increase salinity

po\\uted by chemicg\s from
industry and farming-. In
India, high levels of the :
dangerous chemical arsenic
were found in ground
water.

in ground water.

People in villages across
the world pump ground
water from wells to use for
drinking and washing.

More than half of
Eu.rope's cities are a/so
using groundwater at
unsustainab|e
rates.

The water in the Ogallala aquifer - —
is used to irrigate crops in Texas. ; T\ 2

CASE STUDY
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unsustainable rateg to ir
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sustainable tuture:
g less ground water

(Ground water takes a long time to replace once it is used. Ground water
supplies can be protected by conserving areas where it collects, and using

alternative sources of water where possible.

Conserving recharge zones

Recharge zones are areas where runoff collects before it
runs into rivers and aquifers. Plants and other vegetation in
recharge zones prevent water from running off quickly, so
that it filters down into the soil. Protecting plants in recharge
zones will help to maintain ground water supplies.

Fast fact
Ground water can a!so
be supplemented with
other sources of water,
such as green water
and recycled water.

Alternatives to
ground water

There may be other sources of water

that can be used as alternatives to using
ground water. Recycling water is one
alternative to drawing more water from
the ground. The city of Moscow, in
Russia, recycles most of its water in
enormous water-treatment plants instead
of drawing more water from the ground.

Runoff from recharge zones runs
into rivers such as these.

CASE STuDY

Conservyin
g ground water j
the Great Artesian Basin "

bui]ding pipes.

Open bores ang channels
.TI?ousands of bores in the Great

Fast fact
Qround water is the
| Main source of water for
about two-thirds of the

Australian continent

Artesian Basin provide water fo
stralia. Since 1878, bore water r
h open channels. Large amount
ves through the channels .




o5 10 fresh water

Acce

n

S

Y [t is predicted that water shortages will affect more than half of the world’s

‘.9. population by 2025. Today, some people are using large amounts of fresh water

while others have little access to clean, fresh water.

Water usage patterns

Wiater usage patterns show that some people use much greater amounts of fresh
water than others. Farth’s population today is approximately triple what it was
100 years ago. Over that time, water consumption has increased twice as fast as
the population has increased. On average, people in developed countries use

10 times more water each day than people in developing countries.

Technologies to increase fresh water
Many technologies can be used to increase the amount of fresh water that is
available for use. These technologies include:
o recycling waste water at water-recycling plants
e removing the salt from sea water at desalination plants
o decreasing evaporation by capping bores and building pipelines.

However, most of these technologies are very expensive. Often, only
developed countries can afford to build water-treatment plants or pipelines.

st fact

World Water Day is held
on 22 March each year to
ight issues related t0
s. The theme
of World Water Day"m
2007 was ‘coping with
water scarcity-

" Large amounts of water are used
" to keep green this luxury golf

" course in the Mojave Desert, in

" the United States.

CASE STUDY
Water desalination iy Dubai

he w
g . ealthy .country of Dubai uses water desalin
e‘s water to its residents. This water is oft
Swinnung pools and gardens,

ation plants to supply
en used wastefully, to water
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ast fact

Desah'nation
Produces most of the

f_resh water for wea|th

Mlddle-Eastern countrie);
such as Sayi Arabia '

Water desalination

. - It uses expensive t,
only the richest countries in the world ca;lq) afford 'fchnology, and
it.




is @ sustainable tuture:
Towar ing water supplies

[Fresh water supplies can be shared more equally between countries. If the
demand for fresh water was reduced, there would be more fresh water available

for others.

Fair access
Governments can make sure that access to fresh water is shared fairly between
countries. Countries that share access to a lake or a river can negotiate so that

each country receives some fresh water. Fairer access to water supplies can also

be achieved by:
e reducing water consumption so that there is more fresh water available

e investing in technologies such as desalination to create new sources of fresh water

o recycling waste water into drinking water.

Reducing water demand
The demand for water can be reduced. People can use water more efficiently by

adopting some simple measures. These include:
o using water-efficient devices, such as Jow-flow shower heads and dual-flush toilets

e reusing water, such as watering the garden with grey water

o harvesting rainwater in water tanks.

Fast fact

Coal-fired power stations,
nuclear power plants and
hydroe\ectricity plants

all use large amounts
of fresh water.

Many people have insta”qd
water tanks to harvest rain
that falls on their properties.
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nwal caw ater wisely

Use

We all need to use water wisely and conserve as much of it as we can.
Knowing about the water supplies and the demands in your area can help
you to understand the importance of using water wisely.

Create a water map

You can create a water map for your home or school. This map can show your
local fresh water supplies, and the demands for water in your area. You can

explore the following questions:

Where does your water come from?

® What are the main sources of your water supply? It could be from a river, an
aquifer or a rainwater tank.

e How far does your water travel to get to you? It could be located nearby, or
transported from somewhere else.

Who uses water in your home or school?

* Who uses the most water in your home or school? It could be

gardeners, cleaners or your brothers and sisters.

* What do these people use water for? It could be to water gardens,

/

Fast fact
Organisations such as
Waterwatch, Coastwatch
and Frogwatch help to
monitor and protect
Coasts, wetlands
and rivers,

clean or have showers.

How is water managed in your community?
* Who controls the water sources in your community?
It could be the local government or a private company.
* Are any chemicals added to your local water supplies?
If so, what are they for?
* Are there limits on the amounts of water people can use?
If so, what are the limits?

How does rainfall affect your local water supply?

* Does rainfall contribute to your community’s water supply?

e Has the rainfall pattern in your area changed over recent years?

Save water

You can save water by:

Conduct a water audit

Follow these steps to conduct

a water audit and find out how
much water a dripping tap wastes
each day.

1.

. Place a bucket under a tap in a
. Turn the tap off slowly until the
. After an hour, record how much

. Multiply this number by 24 to

. Use the water in the bucket to

having shorter showers

collecting grey water to use on plants and gardens

using the water-saving option on dishwashers and washing machines
checking for dripping taps at home or at school, and asking someone to fix them.

Record how much water you
think will be wasted in one day
by a dripping tap.

bath or sink and turn on the tap.
water is reduced to a steady drip.

water is in the bucket.

see how much water is wasted

each day by one dripping tap.

water plants or wash dishes.

Conduct a water audit to discover how
much water is wasted by a dripping tap.



| hope you now see that if you take

up my challenge your world will be a better
place. There are many ways to work towards a
sustainable future. Imagine it... a world with:
« decreasing rates of global warming ‘
« protected ecosystems for all living things
« renewable fuel for most forms of transport
— o sustainable city development

« low risks of exposure to toxic substances

« a safe and reliable water supply for all.

This is what you can achieve if you work together with my

natural systems.
ainably. That will mean a

We must work together to live sust
for all living things on

better environment and a better life
Earth, now and in the future.

Websites

> S

WWW.un. i
org/cyberschoolbus/waterquiz/waterquiz4/index.asp

e Furopean Space Agency water world
www.esa.int/esaKIDSen/Waterworld.html
e U i
N Water for Life www.un.org/waterforlifedecade/kids.html




aqueduct
a pipe or channel that transports water from a
natural source to where it is needed

aquifer
an underground store of water between layers
of rock

artificial levees
banks that are built up to control flooding of
rivers

bores
small, deep holes dug to access ground water
from beneath Earth’s surface

catchments
areas where rainfall runs off into water stores

climate change
changes to the usual weather patterns in an area

consumption
using water

contaminating
making dirty and unsafe by adding pollution

desalination plant
a water-processing plant where salt is removed
from water so that it is safe to drink

developed countries
countries with industrial development, a
strong economy and a high standard of living

developing countries
countries with less developed industry, a poor
economy and a lower standard of living

ecosystems
systems of natural connections between living
and non-living things in an area

environmental flows
minimum amounts of water that are needed to
keep river ecosystems healthy

erosion
gradual wearing away of soil by the wind

estuaries
bodies of water near river mouths, where rivers
meet oceans

— WY

evaporates
water that changes from a liquid to a gas

global warming
a rise in average temperatures on Earth

grey water
water that has been used around the home for
baths, showers, washing and cleaning

ground water
supplies of water beneath Earth’s surface,
created by water that has seeped into the soil

hydroelectricity

electricity produced by flowing water
irrigation

watering land to grow crops
non-renewable

a resource that is limited in supply and cannot
be replaced once it runs out

potable
water that is fit to drink or store to drink in the
future

rainwater harvesting
catching and storing rain for later use

runoff

rainfall that does not soak into the soil
salinity

the amount of salt in water or land

sanitation
waste removal and treatment

spawning grounds
areas where fish come every year to breed

temperate zones
areas of land and sea located between the
tropics and the North and South poles

unsustainable
unable to continue for a long period of time

urban
an area with a high human population, such
as a large town or a city

water table
the top layer of ground water
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