Amy Scherbain

Why does the Earth’s climate change? (S2-4-07)

Introduction

This is an investigation that can be used to lead students in observing that climate change is due to natural occurrences and also human activity. It requires students to access information from specific websites as well as graph and analyze provided data. 
Curriculum Outcomes

This investigation specifically deals with the SLO:

S2-4-07
Investigate and evaluate evidence that climate change occurs naturally and can be influenced be human activities. 

Purpose and Intent

The purpose of this investigation is for students to realize that climate change does occur naturally but also the activities of human do have an impact. I want the students to be able to form their own opinions of climate change and global warming. Hopefully through this investigation it will give students and introduction to the topic that will foster increased interest in the issue. As an extension to this investigation I would also like to show the student the film “An Inconvenient Truth” and well as provide articles that present other views on Global Warming. It would be my hope that students would be able to then make an informed decision on the topic of climate change and global warming. 
Teacher considerations
There is not much data readily available for students to use and interpret. That is why I provided the information directly in the handout. There are many good diagrams and information on the Canada Natural Resources website (the one the students use). Also the curriculum guide provides data that can be modified for use in the classroom. 

The video clip that I will show to engage students is a Saturday Night Live sketch by Will Ferrell. He is playing the president George Bush and it shows that there are different views of climate change. It is at this point that I will be sure to emphasize that being well informed is crucial to the decision-making process.
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What do you know?

1. What is the difference between weather and climate?
2. What are some reasons that climate can change?

3. The Greenhouse effect is due to the presence of what substances in the atmosphere?

4. How has the Earth’s climate changed in the past 1,000,000 years?
Introduction

There are some people that say climate change occurs naturally and some say it is due to human activity. Throughout this investigation you will be collecting and evaluating data and information so you will be able to make an educated decision for yourself on the topic of climate change and specifically global warming.
First we will watch a short video clip detailing someone’s thoughts on global warming. Another documentary to watch on the topic of climate change is “An Inconvenient Truth” made with the help of Al Gore (another political figure?!).

What is your opinion of the character’s views on global warming? Do you agree or disagree?

Investigation

This investigation will involve going to different websites to collect and evaluate data with respect to climate change.

First, take a look at the graph below. The graph is representing the changes in temperature, methane (a greenhouse gas), and dust concentrations in Greenland over the past 40,000 years. This information was obtained from the polar ice caps where snow rarely melts. As snow falls every year it forms layers where air gets trapped and “locked” for thousands of years. This means we can drill down many meters and get samples of ice and air from thousands of years ago. That is how the data below was obtained.
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Analyzing the graph above, explain the trends that you observe of:

a.) Temperature:

b.) Methane concentration:

c.) Dust concentration:

What can you conclude about climate in Greenland over the past 40,000 years.

Next, we will look at how climate has changed in the past 10,000 years. To do so go to the website:
http://adaptation.nrcan.gc.ca/posters/pr/index_e.php
This website is made by Natural Resources Canada and discusses the impact of climate change and the adaptations that we can make as Canadians.

Answer the following questions related to changes in temperature based on information contained on the website.

1. Has the climate changed over the past 10,000 years?________________________ If so, how might it have affected the early development of human civilizations in North America?

2. How have temperatures changed in the past 1,000 years?

3. How have temperatures changes in the last 100 years? Search the rest of the website for reasons why this may have happened.

4. Do you think the changes in temperature are occurring naturally or due to human impact? 

The following questions now deal with greenhouse gases and how that might affect climate change. One of the important greenhouses gases that provide us with information is carbon dioxide (CO2).
Because we do not have the equipment or the samples necessary to determine the concentration of carbon dioxide in the atmosphere I will provide that information to you. 

Table 1. Carbon Dioxide concentrations in the atmosphere in the period 1840-2000

	Year
	CO2 concentration

(in parts per million “ppm”)

	1840
	280

	1955
	310

	1960
	312

	1965
	316

	1970
	320

	1975
	327

	1980
	335

	1985
	345

	1990
	352

	1995
	355

	2000
	360


On the following page graph the data provided. Use all of the criteria discussed at the beginning of the year where plotting and graphing the data.
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What trend do you observe in terms of concentrations of CO2 in the atmosphere?
Summary
1. What relationship exists between the CO​2 concentration and temperature changes?
2. How do you think the climate changes we observed above have an effect on the weather outside our doors?

3. What might be some effects of climate change that we have experienced in the past 5-10 years.

4. Do you think climate changes occur naturally, due to human activity, due to neither or due to both? Explain your answer using information learned through this investigation.
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