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Summary: 
Increased global temperatures have led scientists and policy makers to better understand the effects of a warming planet. In order to find solutions to the problems associated with global warming, its cause must first be understood. Human intervention in the Earth's climate system, in order to moderate global warming, is known as geoengineering. In this lesson students will learn about the cause of global warming, its consequences, and ideas about how to control global temperatures. The reason for teaching this lesson last in the Air-sea gas interactions unit is because it combines ideas from all the prior lessons including the carbon cycle, bubbles, sea spray, and properties of gases. There is no activity component to this lesson. Instead the accompanying powerpoint presentation and worksheet is meant to be a starting point for meaning conversation about current events in chemistry, climate science, and geoengineering technology.

Learning Goals:
· Global temperatures have increased about 0.8 oC since 1880.
· Temperature change is not uniform across the entire planet.
· The greenhouse effect just one of many controls on Earth’s climate.
· Atmospheric carbon dioxide levels have steadily increased since direct measurements in 1960.
· Geoengineering methods to cool the planet can be classified into two categories: carbon dioxide removal and solar radiation management.

Objectives:
· Students will be able to describe how greenhouse gases provide a warming effect on global temperature.
· Students will be able to define albedo and estimate albedo values for various materials.
· Students will be able to name consequences of a warming planet.
Misconceptions:
· Greenhouse gases are bad.
· Carbon dioxide is the only greenhouse gas.
· Temperature change is uniform spatially and temporally.

California science standards: ES4b, ES4c, ES6c

Materials: None

Documents:
· Lesson5_Presentation.ppt – lesson on global warming, aerosols, and geoengineering
· Lesson5_Worksheet.doc – student worksheet with questions accompanying the PowerPoint lesson
· Lesson5_Worksheet_Answers.doc – teacher answers for the presentation worksheet
· Lesson5_CurrentEventsArticle.pdf – Physics Today article regarding Artic sea ice coverage and geoengineering ideas like sea spray ships

Prep:  No prep is required.

Teacher instructions: During the Powerpoint presentation there are prompts for students to answer certain worksheet questions. This is meant to help control the pace of the lecture. The questions can either be answered individually, in groups, or as a class. For additional content, a 2013 Physics Today current events article is included about Artic sea ice levels.

