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Climate change and birds 

By the end of this lesson plan you should be able to: 
 identify the difference between weather and climate 
 describe the greenhouse effect 
 identify the consequences of climate change on birds 
 identify ways to calculate and reduce your Carbon Footprint 
 
What is the difference between weather and climate? 

Before talking about climate and problems connected with it, it is worth defining what climate is in 

relation to the weather. The term weather is common – we use it in such phrases as “there’s going 

to be nice weather” or “there’s no weather today”. In fact, there always is some kind of weather, in 

every place on Earth. Weather is the set of all extant phenomena in a given atmosphere at a given 

time. These phenomena include: air temperature, air pressure, precipitation, cloudiness, insulation 

and many other factors.  

 

While weather is a temporary or day-to-day state, climate refers to the average atmospheric 

conditions over longer periods of time (at least 30-50 years). For example, if we observe a 

predominance of rainy days on a given area for many years, we may talk about a humid climate. Of 

course, the classification of climate is very extensive and includes many variations in its constituent 

factors. 

 

Climate is one of the most important factors influencing life on Earth. It determines the survival of 

species. Even a seemingly insignificant change, e.g. a change in the average yearly temperature of 2-

3 degrees, may cause the extinction of thousands of plant and animal species, thus changing the face 

of the Earth. 

 

The greenhouse effect and its influence 

It is common knowledge that the Sun warms the Earth. However, the Sun by itself would not be 

enough to maintain a temperature suitable for living creatures on Earth, were it not for specific 

features of our atmosphere responsible for the so-called greenhouse effect. 

 

The greenhouse effect mechanism resembles the operation of the greenhouse. We all know that 

inside a greenhouse it is much warmer than outside. The sunrays penetrate through the glass and 

are absorbed by the plants inside. The growing plants produce heat in the form of infra-red rays, 

invisible to the eye, but possible to sense. But only part of this heat escapes from the greenhouse. 
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The glass, which builds the greenhouse, reflects part of the infrared rays back inside and the 

temperature rises.  

 

Earth’s atmosphere is in fact a large greenhouse. The sunrays reach the Earth’s surface as visible 

radiation. The Earth absorbs these rays and returns energy in the form of heat, some of which 

escapes into space, but the largest part is retained and reflected back to the Earth’s surface by the 

atmosphere. Short wave radiation from the sun passes easily through the greenhouse layer; the 

much weaker, longer wave infra-red radiation back from the Earth gets more easily trapped in the 

greenhouse layer – just like in a greenhouse. 

 

Earth’s atmosphere is comprised of these specific elements - greenhouse gases. The natural 

components include: water vapour, carbon dioxide, ozone, nitrous oxide and methane. To these we 

can add Freon, the brand name for synthetic chlorofluorocarbons used as refrigerants that have now 

escaped into the atmosphere. 

 

Without the natural greenhouse effect, the average temperature on Earth would be around -18 

Celsius degrees, which would make life impossible. It is easy to understand now, why the presence 

of greenhouse gases in the atmosphere is so important.  

 

There are many natural sources that emit greenhouse gases to the atmosphere. Water evaporates, 

releasing vast amounts of water vapour. All living creatures – plants and animals – breathe, emitting 

carbon dioxide. Carbon dioxide and many other gases are also released during volcano eruptions. 

Ozone is created by lightning. The important thing is that the amount of these gases is naturally 

regulated. Water vapour condenses as rain, hail or snow and returns to the land and sea. Carbon 

dioxide is absorbed by plants in the process of photosynthesis. Ozone decomposes when subjected 

to the sun’s radiation. Through these natural mechanisms, the greenhouse gases remain in balance.  

 

New technologies enabled development of industries on a scale never seen before. The period 

became known as the industrial revolution. The expanding industry needed more fuels. People 

began to burn vast amounts of coal and oil derivatives. Using these cheap and easily accessible 

sources of energy had one important consequence: for the first time in human history, the 

greenhouse gases emitted to the atmosphere did not come from natural sources.  
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Currently, the most important greenhouse gas “produced” by humans is carbon dioxide, since it is 

emitted in largest amounts. Every year, about 6-7 billion tons of carbon dioxide is released to the 

atmosphere. It comes from the energy used in industry, transport, power plants and houses.  

For instance, an average household produces about 7.5 tons carbon dioxide yearly. An average car, 

driving about 16 000 km per year, emits about 3 tons of carbon dioxide every year. About 25% of 

greenhouse gas emission is caused by agriculture, mostly large farms producing carbon dioxide and 

methane. Dumping grounds also emit methane. Some man-made compounds, used until recently in 

industry, have penetrated the atmosphere and remain there.  

 

As the use of fuel grows, we are simultaneously reducing the natural areas, such as forests and 

swamps that are capable of absorbing carbon dioxide. 

 

To sum up, we are currently producing vastly more carbon dioxide and have fewer elements 

absorbing it than ever before. This explains why the concentration of carbon dioxide has increased. 

 

Climate changes and their consequences for birds 

Due to the scale of their migrations, and because they are well known, researched and monitored, 

birds are one of the best indicators of global climate changes.  

 

For small insectivorous birds, such as Barn Swallows, climate change could be a serious problem. 

Increased temperatures are associated with drought, and this causes weight loss and slow feather 

re-growth. Hot dry summers will reduce the availability of insect food for chicks. The expansion of 

the Sahara desert will make it a more formidable obstacle for migrating European birds.  

 

On the other hand the number of insects depends on the warmer temperatures in the early spring. 

Most birds adjust their laying times to this so that the nestlings hatch when insects are most 

numerous. Climate warming could disturb birds’ ability to “plan” their hatch dates. But it so happens 

that one of the changes observed, presumably caused by the global warming, is the earlier return 

from wintering sites. This means for most birds earlier laying of eggs. They have a reason to hurry: 

earlier laying gives them a longer breeding season, with improved prospects for raising a second 

brood, and increasing reproductive success. Warmer springs may also create the opportunity to use 

nest sites to the north of the normal range, further increasing reproductive success. 
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What is a Carbon Footprint? 

 

A carbon footprint is a measure of the impact our activities have on the environment, and in 
particular climate change. It relates to the amount of greenhouse gases produced in our day-to-day 
lives through burning fossil fuels for electricity, heating and transportation etc.  
 
A carbon footprint is made up of two parts:  

The primary footprint is a measure of our direct emissions of CO2 from the burning of fossil fuels 
including domestic energy consumption and transportation (e.g. car and plane). We have direct 
control of these. 

The secondary footprint is a measure of the indirect CO2 emissions from the whole lifecycle of 
products we use - those associated with their manufacture and eventual breakdown. To put it very 
simply – the more we buy the more emissions will be caused on our behalf.  
 
We can all reduce our impact on earth. If we all shrank our Carbon Footprint just a little, the overall 
effect on the environment would be enormous. Here are some ideas for steps that you and your 
family could take to reduce your Carbon Footprint: 

 

1. Turn off lights and electrical equipment when you are not using it. 

2. Keep pots covered and the oven door closed when cooking. 

3. Do not open the fridge door unnecessarily. 

4. Reduce the temperature setting on the hot water geyser. 

5. Use energy-saving light bulbs. 

6. Switch taps off properly after use. 

7. Repair leaking taps promptly. 

8. Reduce the amount of water used with each toilet flush by putting a cool drink bottle filled 
with stones into the toilet tank. 

9. Do not buy items that have excessive packaging. 

10. Choose returnable containers. 

11. Start a compost garden with food and garden waste. 

12. Recycle goods such as bottles, tins, plastic and paper. 

13. Plant indigenous plants in your garden and in your school grounds 

14. Remove alien invasive plants from your garden and community. 

15. Walk or ride a bicycle where possible, instead of driving a car. 

16. Most importantly, share your knowledge with others. Encourage your friends to change their 
lifestyle and lead by being a good example.  
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Activity 1 

1. What is the difference between weather and climate? 

2. Describe what is meant by the Greenhouse Effect? 

3. Describe some effects climate change could have on birds. 

4. Give 5 tips that can help you reduce your Carton Footprint. 

5. Calculate your Carbon Footprint (see below for more information). 

 
 
Calculate your "carbon footprint" 

 

Visit one of the website’s listed below where you can calculate how much carbon dioxide is 

produced annually in your household.  Compare your result with the people around you. Encourage 

your friends to change their lifestyle and lead by being a good example.  

 

http://www.zerofootprintkids.com/kids_home.aspx  

http://www.carbonfootprint.com    

http://www.zerofootprint.net  

 


