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CHAPTER ONE

The Earth’s climate

Today, the Earth’s climate has a huge effect on the daily lives of all the people in the world. It has always had a big effect on life on Earth, and it had a big effect on how life started billions of years ago.

So, what is climate? Climate is the usual weather in a place over a long time – normally thirty years or more. Weather can change quickly, and a place can have very different weather from one day to the next. But climate is those weather patterns over a long time.

On Earth, lots of things have an effect on the climate – the atmosphere, the oceans, the land, ice, people, plants and animals, and the light and heat from the Sun.
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The Earth’s atmosphere is a thin layer of gases above the Earth.

The Earth’s atmosphere

Most of the atmosphere is nitrogen (N2) and oxygen (O2), but there are other gases in the atmosphere, too.

Some of the gases in the atmosphere are called greenhouse gases because, like the glass in a greenhouse, they keep the Earth warm. They do this by stopping some of the Sun’s heat from leaving the Earth. They are very important because they help to keep the Earth at the right temperature for life to grow – not too hot and not too cold. Carbon dioxide (CO2) is a very important greenhouse gas. Without the greenhouse gases, the Earth would be very, very cold.

Many scientists study the Earth’s atmosphere. They do this from satellites and from the land, and their studies show that the amount of greenhouse gases in the atmosphere is growing. This is making the temperature on Earth get warmer, and this warming is having a big effect on the climate.

We are already seeing the effects of this all over the world. Weather patterns are changing; the water in the oceans is getting warmer; snow and ice are melting in the Arctic and Antarctica; and sea levels are increasing.

[image: ]
These effects can cause many problems for the people on Earth, and for the beautiful plants and animals that live on Earth, too. They could mean there is not enough food and water for everyone; they could have a damaging effect on people’s health; and they could make some people poorer. We need to act now to stop climate change and to make a better future for our world. If we do not act now, we will put the future of our world in danger.




CHAPTER TWO

A warmer world

Weather stations across the world give us information about the temperature on the Earth’s surface. We also get information from ships and buoys in the oceans. All this information helps scientists to decide if the temperature on Earth is going up or going down.

Information from the last 150 years shows that the temperature on the Earth’s surface has gone up. The temperature in some places has increased more than others, and the warming in the Arctic is greater than in all other places on Earth.

Some years have always been warmer or colder than others, and the Earth’s climate has changed a number of times in the past. This is because natural things can cause the Earth’s temperature to change from one year to the next, or to change over a longer time. These things include the amount of heat coming from the Sun, the effect of volcanoes and weather patterns like El Niño.

But, for many years, scientists have talked about climate change and the warming of the Earth. Each of the past four decades has been warmer than the one before.
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The information we get from weather stations, ships and buoys shows that, since the year 2000, the Earth’s temperature has been 0.75°C warmer than it was 150 years ago. But, in 2015, the temperature became 1°C warmer than 150 years ago. This is a big increase, and scientists are worried about it.

Other studies also show that the Earth is getting warmer. For example, studies show that the temperature of the oceans is increasing – from the surface, right down to the bottom of each ocean. Other studies show that the amount of snow and ice on the Earth’s surface is getting smaller.

Melting ice and increasing sea levels

The warming of the Earth is causing the Arctic sea ice to melt. In 2010, at the end of the summer, the Arctic sea ice was one third smaller than at the end of the 20th century. That’s a change of the same size as the UK, Ireland, France, Spain, Germany and Italy put together. When the Arctic sea ice melts, it can change the weather patterns in Europe, Asia and North America.

As the Earth gets warmer, the water in the oceans gets warmer, too. This makes the water expand – get larger. This makes sea levels increase. Also, the land ice in Greenland and Antarctica is melting, and this, too, causes sea levels to increase. Studies show that sea levels across the world are increasing.

When sea levels increase, floods from storms can be more dangerous for people living near the sea. Many of the world’s biggest cities, like Shanghai in China, Jakarta in Indonesia and Mumbai in India, are very close to the sea. Higher sea levels put these cities in danger of floods.

The floods in New York City in 2012 showed the damage that big storms can do. These floods caused huge problems for the people of New York City. They damaged homes and other buildings, and many people had no electricity in their homes. This meant no heat, no light and no way to cook food or heat water. The damage caused by big storms can have an effect for many years and can cost billions of pounds.

For now, the Thames Barrier on the River Thames in London protects the city from floods, but, if sea levels increase, the barrier might need to be bigger. And many other cities across the world do not have anything to protect them from higher sea levels and the floods they can cause. The warming of the Earth puts all of these cities in danger. In many places, building a barrier like the Thames Barrier is either not possible or too expensive.
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Floods cause a lot of damage.



CHAPTER THREE

The effects of a warmer world

Heatwaves, droughts, floods and storms

Heatwaves, droughts, floods and storms are all extreme weather. A heatwave is very hot weather for many days, and a drought is very little rain for a long time. Extreme weather can cause huge damage to buildings and roads, and to people and animals. The damage caused by extreme weather can cost billions of pounds, and many people can lose their lives.

In 2016, there was an extreme heatwave in India. The country had its highest-ever temperature at 51°C, and many people died. In Europe in 2003, there was a summer heatwave that killed tens of thousands of people. Most of these people were old, because very hot weather can cause more problems for older people.

In Australia, there have been many large fires over the last few years. In the Australian summer, the land, and the plants growing on the land, can get very dry. It is then easy for a fire to start and to become very large, very quickly. These fires badly damage people’s homes and other buildings, and many people lose their lives in the fires.

Since the year 2000, parts of the UK have had floods again and again, and these floods have caused huge amounts of damage. In 2010, there were extreme floods in Pakistan. These floods had a terrible effect on 20 million people in the country. Many people lost their lives, and even more people lost their homes. It takes a huge amount of time and money to help people after damaging weather like this.

All over the world, we are seeing patterns of extreme weather. Many places are having their highest-ever temperatures, and other places are having more rain than ever before. The effects of this extreme weather are very dangerous for all the living things in our world. The number of heatwaves, droughts, floods and storms we are seeing is increasing in many places. Extreme weather is now becoming normal for many people.

There has always been extreme weather, but studies show that climate change has increased the risk of extreme weather. A warmer world increases the risk of Europe having a big heatwave, for example.

Studies on the floods in the UK show that the risk of extremely heavy rain is greater because of climate change, and this has made the risk of floods in this part of the world higher. One reason for this is because a warmer atmosphere can hold more water, so the rain is heavier and the risk of floods is greater.

The effects on people and where they live

Climate change can also have an effect on our food and water, and on our health.

All over the world, we grow food on farms. Much of the food we buy at supermarkets starts its life in a field or on a farm. But the food we grow needs the weather to be just right – not too hot, not too cold, not too wet and not too dry. Droughts and floods have a very damaging effect on how much food we can grow. When fields become too
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Droughts cause plants to die.



The effects on animals
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Lumholtz’s tree-kangaroo
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Golden-shouldered parrot
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Yellow-footed rock wallaby
The effects on companies and communities








[image: ]
Floods make insurance prices go up.
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Note about the book

1 Definitions of words in bold can be found in the glossary on pages 77–79.
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