Unit 4
 Lesson Plan developed for Grade(s) 6-8

Title: CO2 Lifetime

Author: Elizabeth Hauser

Applies to Lesson 12 from http://cimss.ssec.wisc.edu/climatechange/
Objective: Students will be able to tell why warming trends continue even in scenarios where GHG emissions are reduced dramatically. 

Total Time Expected: 60 mins

Overview:

· Students will be introduced to the 6 scenario families identified by the IPCC. 

· Students will analyze graphs with the projected carbon dioxide, sulfate, and methane emissions of each scenario and graphs that show the global mean temperature and radiative forcing for each scenario. 

· Students will complete a simulation to illustrate why the warming trends continue even in scenarios where GHG emissions are significantly reduced. 

· Students will complete an output in their science notebooks. 

Sequence: 

1. Use the page Emission Scenarios: Concepts, http://cimss.ssec.wisc.edu/climatechange/modeling/lesson12/concepts.html to introduce the six scenarios. 

2. Have students work in groups to analyze the graphs of the GHG emissions and mean global temperature and radiative forcing to answer some quesitons. 
Q: Which two scenarios emit the greatest amounts of GHG?
A: A1F1, A2
Q: Which scenarios emit the least amounts of GHG? 
A: A1T, B1, B2
Q: In the A1T and B2 scenarios all 3 GHG decline. What happens to the mean global temperatures and the radiative forcing? 
A: They appear to plateau, but do not decline. 

3. Discuss questions as a class. 

4. Complete a simulation to show why temperatures and radiative forcing do not directly follow the GHG emissions. 

· Give lab groups a paper cup and a beaker of water. 

· Groups will complete the following steps: 

1. Pour a slow, steady stream of water from the beaker into the paper cup. The water represents our GHG emissions, the cup is our atmosphere. 

2. Distribute pins and have students poke a hole in the cup to represent the GHG that our atmosphere can “clean up” on its own. Ask: Is this enough to clean up all of our emissions? 

3. How can we keep the cup from overflowing? Slow the GHG emissions or find a way to clean them up. 

4. What will happen if we keep emitting GHG's at our current rate? Cup will overflow/climate will warm. 

5. What will happen if we cut all of our GHG emissions? Cup will need some time to “drain”. This is what happens in our atmosphere. Carbon stays in the atmosphere about 40 years after it is emitted, so even if we were to cut the emissions of all GHG's today, we would not see an immediate change in our environment. 

5. Closure: 

· Discuss the simulation. 

· Have students complete an output in their science notebooks telling why warming trends would continue even if we cut all our emissions of GHG's. 

Supplies or references required:

· Print outs of information about the 6 scenarios from class website

· Print outs of SRES Emissions Scenarios: Six Scenario Families and Multi-model Averages for Warming from the class website.

· Simulation supplies: paper cups, 250 mL beakers, pin.

· Students will need their science notebooks. 

National Science Standards addressed:

Natural Hazards: Human activities also can induce hazards through resource acquisition, urban growth, land-use decisions, and waste disposal. Such activities can accelerate many natural changes.

DEVELOP DESCRIPTIONS, EXPLANATIONS, PREDICTIONS, AND MODELS USING EVIDENCE. Students should base their explanation on what they observed, and as they develop cognitive skills, they should be able to differentiate explanation from description—providing causes for effects and establishing relationships based on evidence and logical argument. This standard requires a subject matter knowledge base so the students can effectively conduct investigations, because developing explanations establishes connections between the content of science and the contexts within which students develop new knowledge.

Related URLs or recommended reading: 

