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Climate Change
by Barnaby Newbolt
(Adapted book. Elementary level)

Chapter 1. What is climate change?

The Earth is very old. It has changed often during its
long life, and it is still changing. Millions of years ago, when
dinosaurs like Tyrannosaurus rex were alive, the Earth was
much warmer. There was very little ice on the land or on the
sea, even in the very north or the very south of the world.
And the sea was much higher than it is today.

There have been many changes since that time,
sometimes to a warmer climate, sometimes to a colder one.
About 20,000 years ago, for example, a time called an Ice
Age began. There was ice over much of the world, and it was
3 kilometres deep over much of North America and Europe.
And the sea was not as high as it is today. Our climate has
changed many times, and it will change again.

Why does our climate change? Sometimes the change
comes from outside the Earth. For example, the Earth moves
around the Sun - this is called the Earth’s orbit. Every few
thousand years, the Earth changes its orbit around the Sun.
The change happens slowly, and it brings the Earth near to
the Sun or it takes it far away from the Sun. When this
happens, it can finish an Ice Age - or it can start a new one.

Changes can also come from inside the Earth. An
example of this is the volcano of Krakatoa. When it erupted
in 188.3, the sky became dark over many countries, and
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stayed dark for months. And for more than a year, the Earth
was 1°C colder than before.

But now, for the very first time, people are changing
the climate. In the year 1900, the Earth was 0.7°C colder than
it was in 2000, just one hundred years later. This change did
not happen because of the Earth’s orbit - it happened because
of us. Some people think that this is a small change. Bur
think about this. A change of just 5 to 7°C can start or finish
an lce Age.

Does climate change happen quickly or slowly? The
film The Day After Tomorrow is about a change that happens
very quickly. In the film, the Earth’s climate changes in only
a few days, and a new Ice Age begins in the north of the
world.

Can the climate change like this? Scientists think that it
can - but not as quickly as this. Scientists do not always
agree. Some think that the climate is changing a lot, and some
think that it is changing a little. Some think that it will change
quickly, and some slowly. But all scientists agree that climate
change is happening. The important question is this: how
dangerous will the change be?

Al Gore, who worked next to President Clinton of the
USA between 1993 and 2001, thinks that the change will be
dangerous. In his film An Inconvenient Truth, Al Gore
describes how the Earth’s climate has changed. He has talked
about the dangers of climate change for more than twenty
years, but is he right? Is climate change a dangerous
problem? Must we do something about it? And what can we
do?
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Chapter 2. How does our climate work?

Why can people live on the Earth but not on Mars or
Venus? The answer is all around us: our atmosphere. Our
atmosphere is made of gases that are necessary for life. The
two most important gases are nitrogen (78 per cent) and
oxygen (20 per cent). The other 2 per cent of our atmosphere
iIs made of many other gases - and the most important of
these gases for our climate is carbon dioxide (CO,).

Our atmosphere is important because it gives us air,
and we need air to live. But it has another important job.
Because of our atmosphere, the Earth does not get too hot or
too cold. Mars has a thin atmosphere and its temperature is
about -50°C. Venus has a thick atmosphere and its
temperature is about +460°C. The atmosphere of the Earth 1s
somewhere between the two.
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Two hundred years ago in France, a scientist called
Joseph Fourier had some questions about the Sun and the
Earth. When the Sun shines, the Earth becomes hot. But what
happens at night, he asked himself, when the Sun is not
shining? Why does the Earth not lose its heat? In his garden,
Fourier had a greenhouse (a building made of glass), and he
put young plants in it because the air was warmer. He thought
that the Earth’s atmosphere was like the glass of a
greenhouse. Warm air stays in a greenhouse because of the
glass, and warm air stays on the Earth because of the
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atmosphere. We know much more about the atmosphere now
than Joseph Fourier knew, but we still use his words (the
‘greenhouse effect’) today.

stop sm‘he heat=y
from escaplagb
E—

So why does the Earth not become cold? How does the
greenhouse effect work?

Light from the Sun comes through the Earth’s
atmosphere and heats the Earth. But this heat is different
from the Sun’s light. Not all of this heat from the Earth can
go back through the atmosphere and escape into space. There
are some gases in our atmosphere that stop the heat from
escaping into space. That is why these gases are called
‘greenhouse gases’. The most important of them is COy,
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which stays in the atmosphere for 100 years - much longer
than any other greenhouse gas!

But what stops the hot places in the world from getting
hotter and hotter? And why do the cold places not get colder
and colder? To answer these questions we must learn a little
about the sea.

The water in the oceans moves around the world like a
river. Warm water travels to cold places in the world, and
makes them warmer. And cold water travels to warm places,
and makes them cooler. Because there is so much water in the
sea, this can make big changes to our climate. A famous
example is the Gulf Stream. In the North Atlantic, the Gulf
Stream carries warm water northeast from the Gulf of Mexico
to Britain, Ireland and Scandinavia. The Gulf Stream brings
heat to Europe; it carries fifty times more heat than all the
houses, all the offices, and all the factories in the world!
When the water of the Gulf Stream gets to Iceland in the
north, the water becomes cold. Cold water is heavier than
warm water, so the cold water goes down under the warm
water, and it goes back south.
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This is what happens now. But what happens when
something changes? In the next chapter, we will look at some
of the changes that are happening to our atmosphere and to
our seas. And we will look at the greenhouse gas CO..

Chapter 3. Getting warmer
We do not know everything about our climate, or about

climate change. But we do know two things: the Earth is
getting warmer, and we are putting more CO,, into our
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atmosphere every day. How do we know about these
changes?

In 1896 a Swedish scientist, Svante Arrhenius, was the
first person to measure the effect of CO, on the climate. From
1300 to 1850, the climate of Europe was much colder than it
Is today, but when Arrhenius was writing, the climate was
changing. Europe was coming out of the ‘Little Ice Age’.
Arrhenius was interested in this, and he thought that it was
because of CO, in the atmosphere. If there is less COy,
Arrhenius said, the atmosphere will become colder, and if
there is more CO, it will become warmer. At the time, people
in Europe were building more factories. The factories were
burning coal and sending more CO, into the atmosphere.
Arrhenius made new measurements. If there is 100 per cent
more CO., he said, the atmosphere will become 5°C warmer.

Arrhenius was nearly right. Today most scientists think
that if there is 100 per cent more C02, the atmosphere will
become 1.5 to 4.5°C warmer. But Arrhenius thought that this
would happen in 2,000 years’ time - and scientists today
think that it will happen in the next fifty years! Why do they
think this? What is really happening?

In 1958 a scientist called Charles Keeling decided to
measure the CO,, in our atmosphere. He needed a place that
was far from towns and factories. He went to Hawaii - to the
top of a mountain called Mauna Loa - and he started to
measure CO,. His measurements showed that every year
there is more CO,. The CO,, in our atmosphere has increased
every year for the last fifty years.

But we can look back in time, much earlier than this.
Scientists can now measure the Earth’s atmosphere many
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thousands of years ago. To do this they cut deep holes into
the ice of Antarctica and Greenland, and they take out a long,
thin piece of ice. This is called an ice core. The ice at the
bottom of the ice core is made from snow that fell a long time
ago. When the snow froze and became ice, air stayed inside
the snow; Scientists can measure the CO, inside this air in the
ice.

Our oldest ice comes from a hole (at a place called
‘Dome C’ in Antarctica) that is 3,270 metres deep. The ice at
the bottom of this hole came from snow that fell more than
800,000 years ago! From this ice core, we know that there is
more CO, in our atmosphere today than at any time in the last
800,000 years. And we know that, in the last 100 years, the
CO; in our atmosphere has increased by more than 30 per
cent.

A colder climate brings an Ice Age, but a warmer
climate has the opposite effect. And that is what is happening
now -the ice is melting all over the world. The ice in the
glaciers of the European mountains called the Alps has been
there for more than 20,000 years. But the ice in these big
frozen rivers is melting, and these glaciers are now half as big
as they were in 1900. In Tanzania, Africa, there is 80 per cent
less snow and ice on Mount Kilimanjaro than there was in
1900, and it will all melt by 2020. The Baishui Glacier No. 1,
on Mount Yulong in China, is 60 per cent smaller than it was
in 1850. And in Bolivia, South America, the Chacaltaya
Glacicr has 80 per cent less ice than it had in the 1980s.

But some of the biggest and most important changes
are happening in the Arctic. Winters in Alaska and the west
of Canada are nearly 4°C warmer than in the 1950s. And in
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the summer the change is even bigger. In the summer of
2007, there was 20 per cent less ice covering the Arctic than
in the 1970s - in other words, the Arctic has lost a piece of ice
as big as the country of Egypt. Less ice covers both the land
and the sea, and the ice on the sea is now less thick than it
used to be - by nearly 40 per cent.

What will happen if more ice melts? This problem
worries many people all over the world. But before we look
at this problem, we must first look at some other changes that
have already happened to our climate.

Chapter 4. Wetter - and drier

The Earth is getting warmer and much of the Earth’s
ice is melting. This new water is going into the sea, and the
sea level is getting higher. These changes arc happening now,
and they will bring many problems for the future. But other
changes arc happening that bring immediate danger to people
all over the world. Changes are happening to the world’s rain
- where rain falls (or does not fall), and how much rain falls.
Too much rain means a danger of floods; too little rain means
a danger of droughts. And when there is a flood or a drought,
there is less clean water to drink, and people die. In this
chapter, we shall look at some of these immediate problems.

The sea covers 70 per cent of the Earth. Seawater is
salty, and you cannot drink it. Only 3 per cent of all the water
on the Earth is fresh (without salt) - and most of this fresh
water is frozen in the ice of the Arctic, the Antarctic, and the
world’s mountains. We need water to drink, but we also need
water to grow food. To grow a kilo of rice you need about
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2,000 litres of water - and for animals like sheep and cows
you need about 10,000 litres per kilo. Each person on the
Earth needs at least 1,700,000 litres of water each year, and
each year the number of people on Earth increases. So there
Is nothing more important to us than rain. Where does the
rain come from? And is there more rain or less rain than
before?

Rain comes from water in seas and rivers, and also
from water that is in the land. This water evaporates in the
heat of the Sun and makes water vapour - very small drops of
water in the air. The water vapour goes up into the
atmosphere and gets colder, and the little drops of water
make clouds. When the clouds go up higher, they get colder,
and the little drops of water get bigger. Then drops of rain
fall, putting water back into rivers, lakes, the sea, and the
land. This is called the water cycle.

The water cycle

%w - >
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Here is an example. In India, the weather is at its
hottest in May. The air over the land becomes much hotter
than the air over the sea. The hot air goes up very quickly,
and this pulls in more air from the sea. This air, which carries
water vapour from the sea, becomes a strong wind, called a
monsoon. As the monsoon goes over the land, it brings heavy
rains across India. Farmers need these rains to grow' food. No
rain means no food; but too much rain at one time means
floods.

On the afternoon of 26 July 2005, Anjali Krishnan was
driving to a business meeting in Mumbai, India. It started to
rain, and the traffic had to stop. She waited for ten hours.

The rain did not stop, and she had to leave her car and
try to walk home. The water in the streets of Mumbai came
up to her neck, and it carried empty cars and dead cows past
her. It took her two hours to get home. She was lucky,
because her home was still there. But many people were less
lucky. On that day, there was nearly one metre of rain, and it
continued for a week. More than 50,000 people lost their
homes in the floods, and 1,000 people died.

In the past, when the climate was less warm, the
monsoon rains were not so heavy. But now, with a warmer
climate, there are more very heavy storms in each monsoon.
Scientists think that the monsoon rains will increase by more
than 10 per cent during the twenty-first century. Perhaps
there will be some years with little rain, but there will be
more years with heavy rain and floods. And this is true for
other places in the world. For many people, the twenty-first
century will bring more rain, heavier rain, and more floods.
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But many places in the world have the opposite
problem. For them, a hotter world is a drier world. The Sahel
region of Africa is south of the great, dry Sahara Desert. In
this region, there is less rain than before, and one of the
biggest lakes in the world has nearly disappeared. Lake Chad
has lost 95 per cent of its water - and this has happened in
only forty years.

So climate change is not simple. Different changes are
happening in different places. But one thing is changing for
everyone - the weather is making more problems. When it is
hot, it is going to be hotter than before. When the wind
blows, the wind will be stronger. When it rains, the rain will
be heavier. In other words, the twenty-first century will bring
us extreme weather.

Chapter 5. Extreme weather

Something is happening to our weather. There have
been big floods and long droughts, strong winds and big
storms in the past. The past is full of examples of extreme
weather. The difference is that now extreme weather is
happening more often. Let’s look at some examples.

In France, during the month of August 2003, nearly
15,000 people died because of the hot weather. The problem
was not just that it was hot, but that it was so hot for so long.
Weather like this is called a heat wave. In Paris the
temperature during the day was above 35°C for nine days.
And on 25 August the temperature during the night did not
fall below 25°C.
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Temperatures as high as this arc unusual in France, and
people were not ready for days and days of very hot weather.
Most of the people who died were old people, and half of
them died in nursing homes. Most of the rest died at home,
and only a few got to a hospital. At the beginning, the French
government did not understand this new problem. ‘People
don’t come into hospital with the words dying of beat on their
foreheads,” said Stephane Grossier, speaking for the French
government.

Why did the hot weather happen? We know what
happened: the Mediterranean Sea became very warm in May,
and the months of June and July were unusually hot. But we
do not know exactly why it happened. And we think that this
problem is going to get worse. Scientists now think that these
heat waves will increase during the twenty-first century. They
think that in Central Europe, the west of the United States,
and East Asia heat waves will last perhaps two days longer
than they do now.

Heat waves are not the only things that are changing.
Hurricanes (also called cyclones or typhoons in some parts of
the world) are wind storms that start in the oceans. They can
only start when the sea temperature goes above 27°C. While
they move across the sea, they need more warm water in
order to grow. If they move across colder water, they get
weaker. If they move across warmer water, they get stronger.

In 2004 - the year after the heat wave in France - there
were a lot of hurricanes. Japan had ten, and the United States
had five. For both countries, this was the largest number of
big storms in one year. It was also in 2004 that Brazil had
Hurricane Catarina - the first hurricane to start in the South
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Atlantic Ocean. But the following year, 2005, was the year
that got into newspapers around the world. This was the year
of Hurricane Katrina, which killed more than 1,800 people
and destroyed hundreds of homes in New Orleans in southern
USA.

Katrina was a strong hurricane, but it was not the
strongest hurricane of all. That was Hurricane Wilma, which
also happened in 2005. Wilma passed across Mexico, Cuba,
and Florida, killing more than sixty people and destroying
hundreds of buildings. There are five categories of hurricane,
from a Category | hurricane, which moves at 120 kilometres
per hour, to a Category 5 hurricane at more than 250
kilometres per hour. Katrina and Wilma were both Category
5 hurricanes. Since 1970 we have had about the same number
of hurricanes every year, but the number of Category 4 and 5
hurricanes has increased from 20 per cent to 35 per cent.
Hurricanes are getting stronger!

Scientists have looked at ice from deep holes in
Greenland that came from the end of the last Ice Age, more
than 12,000 years ago. They found a very sudden change in
temperature - a change of more than 10°C in less than fifty
years! How could a big change like this happen so quickly?
We do not know the answer to this question, but we do know
that climate change is sometimes quick and sometimes slow.

Think about this: what happens when you try to push a
car along a road? If the road is flat, you can push the car
slowly along the road. If the road goes down a hill, you push
the car and it runs away faster and faster. Soon, you do not
need to push the car at all - it keeps getting faster, and you
cannot stop it. Many scientists think that we have now arrived
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at the top of a hill. We have changed the climate and the car
Is starting to go down the hill. It will be difficult to stop.

Sudden change can happen in many ways. Here is one
example. There is a lot of ice in Greenland, and it is melting.
If lots of cold fresh water comes into the North Atlantic, it
will slow down the Gulf Stream. And when this happens, the
Gulf Stream will stop carrying heat to Europe. This has
happened before, a long time ago. If it happens again, it could
mean very low temperatures for Europe - the opposite of a
heat wave. We could see frozen rivers and icy streets in
Europe, and it could happen quite soon.

Perhaps climate change will be slow - but perhaps it
will be sudden. Does anyone know? Do scientists agree? We
will look at this in the next chapter.

Chapter 7. How bad will it get?

Climate change is a global problem. All the world’s
governments need to work together to find answers to the
problem. But they must first look at three important
questions:

1. What is happening, and why?

2. What can we do about the changes that are
happening - now and in the future?

3. What can we do to put less CO, (and other
greenhouse gases) into the atmosphere?

In 1988 the United Nations (UN) agreed to work on
this problem with the World Meteorological Organization,
which studies the world’s weather. They asked a group of
people, called the Intergovernmental Panel on Climate
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Change (IPCC), to answer the three questions. The IPCC
made three working groups, and/they gave each group one of
the three questions to answer.

By 2007, the IPCC had written four reports. Each
report is made by more than 100 scientists from many
different countries. Before each report is ready, more than
1,000 other scientists read it and make changes to it. Because
of all this work, most scientists and most governments agree
with the reports. They do not answer all the questions,
because they do not know all the answers, but they give us
the best answers for now.

The IPCC used nineteen different computer models
from scientists around the world to make pictures of the
world’s climate in the future. Each model measured climate
change in a different way, so the answers from the computer
models were, of course, different in some ways. But they
agreed on some important changes. We will look at just two
of these changes.

1. In the twenty-first century, the sea level will rise by
between 28 and 43 centimetres.

2. In the twenty-first century, the Earth will become
warmer by between 1.8°C and 4°C.

Let’s look at the first change. What will happen if the
sea rises this much? The sea is already rising. It rose by
nearly 20 centimetres during the twentieth century. In 2006 a
small island called Lohachara, at the mouth of the Ganges
River in India, went under the sea. Lohachara is the first
inhabited island (an island with people living on it) to
disappear under the sea. But there are other inhabited islands
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that arc in danger: the Maldives in the Indian Ocean, and the
Marshall Islands and Tuvalu in the Pacific Ocean.

Compator modeiling of climate thange
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And it is not only islands that are in danger. More than
300 million people around the world live in places that are
less than 1 metre above sea level. In Bangladesh half the
country is less than .5 metres above sea level. There are
floods every year during the monsoon, and many people die
when the floods are bad. If the sea rises by 45 centimetres,
Bangladesh will lose 15,000 square kilometres of land, and
the homes of 5 million people will be in danger.

Now let’s look at the second change. What will happen
if the Earth gets nearly 2°C warmer? We have already looked
at some of the dangers: longer heat waves, bigger storms with
heavier rain and stronger wind. And there are other dangers,
too. More people - perhaps 90 to 200 million more people
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across the world - will become ill from malaria and other
diseases. A lot of water will become dirty from floods, so
there will be less clean water for people to drink. Many fish
and other animals will be in danger (we will look at this in
the next chapter.) But the biggest danger is this: think about
the car running down the hill. Think about the ice in
Greenland and Antarctica. Some scientists think that a
temperature rise of 2°C will melt all the ice in Greenland
during the next century. That will increase the sea level - by 7
metres.

Chapter 8. Is it all bad?

Is climate change bad for everyone? The short answer
is: no. If you live in a cold country, the winter will be warmer
than before. The plants in your garden and the food in your
shops will be different. But you will still have a garden, and
you will still have food. It will not be like this for everybody.
Many people will not be able to change as quickly as the
climate. And think about animals and plants. How quickly
can they adapt to a new climate?

In hot places there will be more dry days and less rain.
The IPCC report says that food production in these places
will go down by 5 per cent during the twenty-first century.
But in colder places there w ill be more warm days and more
rain. The growing season (the time of the year when plants
can grow) will be longer than before. And plants need COy;
more CO; is good for them. The IPCC report says that food
production in the United States and Europe will increase by 5
per cent during the twenty-first century. So climate change
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will be good for farmers in colder countries, but it will be bad
for farmers in hotter countries.

When the Arctic ice melts, it is bad for many people
around the world, but in some ways it is good for the
countries nearby. Russia, the United States, and other Arctic
countries want the oil and gas that are in the ground under the
sea, and it will be much easier to get them when the ice has
melted. Without the Arctic ice (during the summer months),
it will also be much easier for ships to travel across the world.

But there are many other changes that are not so good.
The world is becoming warmer, and plants and animals must
either adapt or die. In Vermont, in the northern United States,
the winter has become warmer and the growing season is
longer. This is not so good for maple trees, which give us
maple syrup. Maple trees need both a cold winter and a warm
summer, so now they are not doing well in Vermont. But they
are doing well further north in Canada! For maple trees, like
so many other plants and animals, the climate is now better in
the north.

The melting ice in the Arctic is not so good for some
animals. Polar bears can run on the land and swim in the
water, but they need the ice when they hunt for seals. These
animals live in the sea under the ice, but they make holes in
the ice to get air. Polar bears wait near these holes and catch
the seals when they come up for air. But in the summer
months, when there is little ice, the bears cannot hunt like
this, so they do not eat. And now the summer is getting
longer - nearly a month longer than before.

Scientists think that we will lose 30 per cent of our
polar bears in the next fifty years.
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Many strange things happen because of climate
change. When the sea gets warmer, turtles have more female
eggs than male eggs.

Nobody knows what will happen in the future. Perhaps
turtles will adapt to warmer seas - or perhaps there will be
fewer and fewer male turtles. In Britain and the Netherlands,
there are birds called tits that eat caterpillars. This is a very
important food for them when they have their young. But
caterpillars become butterflies, and this is beginning to
happen earlier in the year. So, when the baby tits need food,
there are no more caterpillars for them to eat. Their food has
flown away!

Each of these is a small problem, but many small
problems make one big problem. The IPCC report says that
about 25 per cent of all plants and animals are in danger if the
temperature increases by more than 2°C. Animals and plants
take a long time to adapt, sometimes thousands of years.
People can adapt more quickly. But are we ready to do this?

Chapter 9. Carbon

The Earth is getting warmer, and the level of CO; in
the atmosphere is rising. At Mauna Loa in Hawaii, the levels
of CO; in the atmosphere have increased from 315 parts per
million (ppm) in 1958 to 380 ppm today. And the increase of
CO; is getting larger each year. In 1975, we put 4 gigatonnes
of carbon into the atmosphere (a gigatonne is a billion
tonnes). In 2008, we put more than 7 gigatonnes of carbon
into the atmosphere. Where does it all go?
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Life on Earth needs carbon. There is carbon in the air,
the sea, and the ground. When we burn coal and oil, we put
carbon back into the air as carbon dioxide. When we burn
wood or cut down trees and other plants, we put carbon back
into the air. But when a plant is growing, it takes carbon out
of the air. Every year the level of CO, in the atmosphere goes
up in the autumn, when plants are dying, and goes down in
the spring, when plants are growing. Because of this, the
large forests of the world are very important: they take CO,
out of the air. Plants have a lot of carbon inside them, and the
world’s large tropical forests have nearly half of the carbon
that is in the world’s plants. If we cut down or burn the trees,
their CO, will go back into the air - and there will be fewer
trees to take CO, out of the air each spring.

We put carbon into the air, and about 25 per cent of it
moves from the air into the sea. About 30 per cent goes into
the land, plants, or trees. The other 45 per cent goes into the
atmosphere - and it stays there for a long time. But why is the
level of CO; increasing?
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We burn coal and oil to make energy for our factories,
offices, and homes, and for our cars, trains, and planes. This
makes about 75 per cent of the carbon that goes into the
atmosphere. The other 25 per cent comes from the land.
Everywhere in the world, people are building houses, offices,
and roads, and cutting down plants and trees. And when
plants and trees die, their carbon goes back into the
atmosphere. This is where the carbon comes from. But who is
putting it there?

Each person on Earth puts 4,600 kilos of CO, (or about
1,250 kilos of carbon) into the atmosphere each year. But of
course this is not true. The developed countries put more
greenhouse gases into the atmosphere than the undeveloped
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countries. And many countries are developing very quickly.
When they develop, they use more energy, and they put more
greenhouse gases into the atmosphere. For many years, the
United States has put about 20 per cent of the world’s
greenhouse gases into the atmosphere, which is a higher level
than any other country. But now China is putting in about 20
per cent too - and China is growing very quickly.

Many countries need to develop, and they need to use
energy to do this. In 2006, the International Energy Agency
(IEA) asked itself this question: how much energy will all
countries use in the year 2030? The answer, they think, is 100
per cent more energy than we use now - and developing
countries like China and India will use 70 per cent of that
new energy.

This is a global problem. It is not easy to find answers,
but people have started looking for them. In the next chapter,
we will look at some of these answers.

Chapter 10. What are our governments doing?

The IPCC looks at problems, finds answers, and writes
reports, but it cannot decide what to do. Governments have to
decide. In 1992 the UN had a meeting in Rio de Janeiro,
Brazil, called the Earth Summit. Here the countries of the UN
looked at the first IPCC report and agreed to work together.
They made a new group, the UN Framework Convention on
Climate Change (UNFCCC), and they asked this new group
to make a plan for their fight against climate change.

At the group’s third meeting - in Kyoto, Japan, in 1997
- the UNFCCC made its plan. It is called the Kyoto Protocol.
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In the Kyoto Protocol, each country has a limit to its
greenhouse gases. Each country that agrees to the Protocol
says that it will not put more greenhouse gases into the
atmosphere than its limit. Nearly all the countries in the
world, 189 countries, have agreed to be at the UNFCCC
meetings. But only 178 countries have agreed to the Kyoto
Protocol, and it did not start until 2005. And the United
States, one of the biggest producers of CO,, has not yet
agreed to the Protocol.

Will the Kyoto Protocol be the answer to our
problems? Scientists think that we need to reduce CO; by 60
per cent if we want to stop dangerous climate change. The
Kyoto Protocol will not reduce CO,. If all countries agree to
the Protocol, CO, will continue to increase, but more slowly
than before. So the Kyoto Protocol is just the start. What do
we need to do next?

There is no quick or easy answer. To give the poorest
people of the world a better life, countries need to develop,
and that means using more energy. So we must learn to use
energy differently. But while we are learning to do this, the
Earth will get warmer. So we must also change our way of
living. Our climate is going to change - if we want to live, we
must change at the same time.

Countries all around the world arc beginning to make
changes. Hammarby Sjostad, a part of the city of Stockholm
in Sweden, has homes for 25,000 people. These homes use
half as much water and energy as other Swedish homes, and
half of that electricity is made using the rubbish and dirty
water that comes from people’s homes. In Australia, droughts
have been a big problem in the twenty-first century, so at
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Kwinana near the city of Perth they have built their first
desalination plant. (This is a factory that takes the salt out of
seawater and produces fresh drinking water.) This produces
17 per cent of Perth’s drinking water, and the energy for the
plant also comes from wind turbines!

So some countries are beginning to make changes - and
they are using energy differently too. But how can we reduce
our greenhouse gases? We are making 7 gigatonnes of carbon
a year now, and in 50 years’ time we will make 14 gigatonnes
of carbon a year. We need to reduce our carbon by 7
gigatonnes just to stay the same. It is a very big problem. But
in 2004, two scientists from Princeton University called
Stephen Pacala and Robert Socolow had a good idea. ‘Don’t
think of climate change as one problem,’ they said. ‘Think of
it as fifteen problems with fifteen answers, because we know
fifteen ways to reduce carbon. We can take seven of those
answers, and for each answer, we must reduce carbon by 1
gigatonne. If we do this, we will stop the problem.’

Many people like this idea. It helps us in three ways.
Firstly, we can measure the problem and the answers to the
problem. Secondly, we can decide how to change - we do not
need to change everything. And thirdly, we know that the
answer's are possible. They are possible because they are
seven small answers, not one big answer, and also because
we are doing many of them already. For example we are
getting energy from wind turbines, from the Sun, and from
plants, and cutting down fewer trees.

Governments arc beginning to work together. They
know that they must do something - but it will be difficult for
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them to decide which answers to use. What can we do to
help?

Chapter 11. What can you do?

We need to reduce billions of tonnes of carbon, but one
person makes just over one tonne a year. So what can a single
person do?

First, you can find out more. This is a short book, and
it can only tell you a little about climate change. But
scientists are learning new things about the climate all the
time. When you know more, you can ask yourself two
questions: Is climate change an important problem? Do |
want to do something about it? If you can answer ‘Yes’ to
these two questions, then you have already started to do
something about it. You have started to change yourself. And
that is the first thing to do.

Next, you can start to change other people. This is not
as hard as you think. If you talk about climate change to your
friends, then you will help them to change themselves. And if
everyone talks about climate change, then our governments
will want to do something about it. You can also help with
the work of groups like Greenpeace and Friends of the Earth.
Perhaps there are groups near you that are fighting against
climate change.

But you can do more than talk. You can change your
way of living. Ask yourself: how much carbon do / put into
the atmosphere? (This is called your ‘carbon footprint’.) You
have to measure many things: your travel, your food, your
clothes, your telephone, and everything in your home. And
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you must nor forget the very big things. If your government
builds a road, or your supermarket brings food from a long
way away, this increases your carbon footprint. The carbon
footprint of one person in one year is about 19 tonnes of CO;
in the United States, 11 tonnes in the UK, 8 tonnes in Spain,
4 tonnes in China and 1 tonne in India. Nearly 30 per cent of
this comes from travel, 20 per cent from the home, 5 per cent
from food, and the rest comes from things like making
clothes and building roads. It is interesting to measure your
carbon footprint, but it is more important to reduce it.

The easiest way to reduce your carbon footprint is to
use less energy. We use most energy either in the home or for
travel. Think of all the things in your home, like televisions
and computers, that use energy. Do you always turn them off
when you are not using them? Do you use them more than
you need to? Think about when you travel. Do you use a car
more than you need to? Think about buying food. Does the
food come from somewhere near to you, or from a long way
away?

People always say that climate change is a global
problem. But it is also a local problem because we can all do
something about it - and we can start in our homes. It is hard
to change our way of living and working. But change is like
travelling on a long journey: you start in one place, and you
finish in a different place. Perhaps reading this book is the
start of a journey.

- THE END -
Hope you have enjoyed the reading!
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