SNC2D – Earth and Space Science: Climate Change

Climate Change Unit Review
Weather and Climate, Main Components Affecting Earth’s Climate 
1. What is the difference between weather and climate?

2. What natural factors influence climate?

3. How does the earth’s rotation on its axis affect the earth’s climate?

4. Draw 2 sketches showing the tilt of the earth and incoming rays from the sun for summer and winter, and explain how the earth’s tilt and revolution around the sun give us seasons. 
5.  What factors affect climate? (Temp and precipitation)  List and explain effect.

-  How is weather different on the windward and leeward sides of a mountain range?

6.      Which region would you expect to have a warmer climate; Guatemala or Nunavut?  Explain. 

7.  What are prevailing winds?  How are they caused?

Earth’s Energy Balance, Transfer of Energy 
1.  Draw 3 diagrams to explain how energy is transferred through radiation, conduction and convection. For each of these methods of energy transfer, explain what substances they take place in.


Radiation:                                            Conduction:                                                       Convection:

2. Does warm water rise or fall in cold water?  Explain why this happens in terms of particle movement (energy), particle spacing and density.

3. If the polar ice caps began to melt, replacing the earth’s snow cover with open water, how would this affect the overall albedo of the earth? What effect on the global climate might be produced?

The Atmosphere and Hydrosphere 
1. Name the 3 most abundant gases in the earth’s atmosphere and the approximate percentages of each. Name 1 other gas in the atmosphere.

2. Give 3 reasons why life as we know it would not be possible without the atmosphere.

3. Make a simple sketch of the water cycle. Be sure to include and label the following: transpiration, evaporation, precipitation (condensation), and surface runoff.
The Greenhouse Effect 
1.  What is the difference between the natural greenhouse effect and the anthropogenic Greenhouse Effect?

2. Identify 4 major Anthropogenic greenhouse gases, give 2 sources of each, and the approximate time they can remain in the atmosphere.  

3. Why is the natural greenhouse effect necessary to life on Earth?  

4. Why does the level of CO2 in the atmosphere dip in the spring and summer and then rise in the fall and winter?

5. Approximately how much CO2 is there in the atmosphere right now (in parts per million, or ppm)? How much was there in the atmosphere at the beginning of industrialization?

6. Why is carbon dioxide considered to be the most important GHG, even though methane and water vapour absorb more heat?

Clues to Past Climate 
1. What is a proxy record? List 3 kinds of proxy records of past climate.

2. What climate information do ice cores give, and why are ice cores important as records of past climate compared to other records of past climate (e.g. human measurements of temperature)?

3. What might be 1 advantage of using tree rings as a proxy record? What are 2 disadvantages or limitations of tree rings? 

Long-term and Short-term Changes in Climate 
1. What are 3 aspects of the earth’s movement around the sun which are thought to account for the periodic occurrence of ice ages in the past? Draw 3 sketches to illustrate these 3 aspects of the Milankovitch Cycles.

2. Explain how large volcanic eruptions might affect short-term climate.

3. What is El Nino?

4. What is a solar cycle, and how might the solar cycle affect short-term climate on earth?

Evidence for Climate Change 
1.  List 3 pieces of evidence (besides rising temperature) that support the hypothesis of climate change.

2. What are 2 reasons that sea levels are rising?

3. Why do considering together the records of increasing surface temperatures and atmospheric carbon dioxide levels support the hypothesis of anthropogenic (human-caused or human contributed) climate change over the last 150 years?
4. In what ways do ecosystem changes provide evidence of climate change?

Feedback Loops and Climate 
1. What is feedback? What is the difference between positive feedback and negative feedback?

2. With the use of a diagram, explain how rising temperatures, melting ice sheets, and albedo might be connected in a feedback loop. What kind of feedback loop is this?
Effects of Climate Change For any 3 of the following areas, give 2 possible or current effects of climate change and indicate how these effects impact humans or ecosystems: Extreme Weather, Freshwater Impacts, Forest Impacts, Global Meltdown, Health, Economic Risks.

	Area
	Possible or Current Effects
	Human/Ecosystem Impact

	e.g. Extreme Weather


	More frequent and severe droughts

More frequent and severe floods
	Loss of agriculture, wildfire damage

Human death, damaged homes



	
	
	

	
	
	

	
	
	


Taking Action on Climate Change 
1. What is the Kyoto Protocol? What is the Paris Agreement?

2. What are 3 types of action individuals can take on climate change? Explain how each of these actions affects GHG emissions.

3. What are 3 types of action that government, industry and businesses can take on climate change? Explain how each of these actions affects GHG emissions.


