
Global Climate Change 
What evidence have scientists collected to support global climate change? 

 Why? 

Global climate change is a topic that is frequently discussed but often misunderstood due to the complexities of studying and predicting 
our Earth’s climate, the human impact on it, and the long-term effects of it. Making sense of complex graphs and data as well as 
discerning the validity of the data are important skills in climate literacy. This activity will explore the evidence that scientists have 
collected to support global climate change. 
 
 Model 1 – Earth’s Surface Temperatures 

 

 
 

 
 

1. Consider the data in Model 1. 

a. Do both graphs represent data from the same time periods? If no, specify the differences.  

b. Do both graphs represent data from the same regions of the Earth? If no, specify the differences.  

2. Consider the data in Model 1. 

a. What is the source of the data? 
 
b. What does IPCC stand for?  

c. Take apart the word “intergovernmental.” What does this word mean?  



3. The horizontal line at zero represents a baseline average temperature. From what years is this baseline temperature calculated? 
 

4. When a data point is plotted below the horizontal line on either graph A or graph B, what does that indicate about the Earth’s 
average temperature that year?  

5. What does the trend show in graph A? Explain your answer fully, citing specific information from the graph, including comparisons 
to the horizontal line at zero.  

6. Compare the average annual temperature over the past 1000 years with the average annual temperature in the past 30 years. 
 

7. Is the change in temperature in graphs A and B correlated to the change in population on Earth? Justify your response. 
 
 
 
Read This! 
Some of the data for the graphs in Model 1 came from historical records. If you consider the dates on the graphs however, you will 
quickly realize that not all of the data could have been obtained by that method. Temperatures that are measured using thermometers 
and related devices are called direct temperature readings. The other data was deduced from tree rings, coral growth, and ice cores 
that were calibrated by modern time temperatures. These indirect temperature readings are called proxy data. 

8. In graph B of Model 1, which line and time period(s) represent proxy data?  

9. Tree rings vary in width from year to year, depending on the growing conditions. Which size rings would indicate good growing 
conditions, wide rings or narrow rings? Explain your reasoning.  

 

10. The analysis used in the graphs has taken into account “data gaps, random instrument errors, uncertainties in ocean surface 
temperatures, and adjustments for urbanization over the land” (IPCC 2001 Climate Change–The Scientific Basis Report). Why do 
you think it is important for the scientists to take these uncertainties into account? 

 
 

11. The IPCC is a multinational research effort directed under the United Nations. In its Fourth Assessment report, there was research 
by 450 primary scientists from 130 different countries with more than 800 contributing scientists and 2,500 experts providing over 
90,000 review comments. What does this imply about the credibility of the climate change data in Model 1 from the IPCC? 

 
 
Model 2 – Northern Hemisphere Sea Ice 

 



 

12. Consider the graph in Model 2. 

a. What is the dependent variable (Y-axis) in the graph?  

b. What are the units for the dependent variable?  

c. How many years do the data represent?  

d. What area of the Earth is represented by the data?  

13. Using the key, which line in the graph in Model 2 depicts the annual trend? 
14. In which season(s) is the ice measurement greater than the annual average?  

15. In which seasons is the ice measurement less than the annual average?  

16. Using a complete sentence, describe the trend for the annual sea ice area over the period depicted in the graph in Model 2.  

 
 

17. Using your knowledge from Model 1, propose an explanation for the change in annual sea ice area recently.  

 
 

18. Melting glaciers and ice caps (polar ice at the North and South poles) provide one of the most visible signs of the effects of climate 
change. Why do you think this is so? 

 
 

19. The glaciers and ice caps on the Earth help to reflect the Sun’s energy back into space. This is called the ice’s albedo. How might 
the change in sea ice and the reduced albedo affect the Earth’s temperature?  

 
 

20. Early coal miners used canaries in cages as an early warning system to detect dangerous air conditions in mines. Arctic average 
temperatures have risen at almost twice the rate of the rest of the world. Some scientists are using the “canary in the coal mine” 
analogy to explain the importance of this data. Why do you think that conditions in the arctic are considered to be an early harbinger 
of climate change events? 

 
 
 
 
 
Extension Questions 
 

21. A decrease in Arctic sea ice would be devastating to polar bears and other animals, such as ice-dependent seals. Disappearing sea 
ice would no longer protect the coastal regions from devastating storms. Discuss the effects of decreasing Arctic sea ice on 
indigenous people of the Arctic region.  

 
 
 
 

22. A decrease in Arctic sea ice can also provide an increased opportunity for global transportation. Discuss the possible positive 
effects of the decrease in Arctic sea ice. 

 
 
 
 

23. The pH level of oceans is decreasing and there have been studies that link this to increased atmospheric CO
2 
and warmer ocean 

temperatures. Research and explain the chemistry behind this connection and the possible effect of these changes in ocean waters. 


