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1. Introduction and Rationale

Who Owns the Air? What is the status of air quality of Bangor, Maine? Maine, with a demanding climate has a small population and little industry, yet the air quality is poor. Students will investigate this puzzle and propose explanations and solutions so that Mainers can work and play in clean, crisp air. 
2.National and State Geography Standards

STANDARD 1: How to use maps and other geographic representations, tools, and technologies to acquire, process, and report information.

STANDARD 3: How to analyze the spatial organization of people, places, and environments on Earth's surface. 

STANDARD 4: The physical and human characteristics of places.


STANDARD 7: The physical processes that shape the patterns of Earth's surface.

STANDARD 8: The characteristics and spatial distribution of ecosystems on Earth's surface.

STANDARD 9: The characteristics, distribution, and migration of human populations on Earth's surface.

STANDARD 12: The process, patterns, and functions of human settlement.

STANDARD 14: How human actions modify the physical environment.

STANDARD 15: How physical systems affect human systems.

STANDARD 16: The changes that occur in the meaning, use, distribution, and importance of resources.  

STANDARD 17: How to apply geography to interpret the past.

STANDARD 18: To apply geography to interpret the present and plan for the future.

Maine State Learning Results

A. SKILLS AND TOOLS 

Students will know how to construct and interpret maps and use globes and other geographic tools to locate and derive information about people, places, regions, and environments. Students will be able to
1. Use mapping to answer complex geographic and environmental problems. 

2. Appraise the ways in which maps reflect economic, social, and political policy decision-making. 

3. Understand how cultural and technological features can link or divide regions. 

B. HUMAN INTERACTION WITH ENVIRONMENTS 

Students will understand and analyze the relationships among people and their physical environment. Students will be able to:
1.  Explain factors, which shape places and regions over time (e.g., physical and cultural factors).

2.  Analyze the cultural characteristics that make specific regions of the world distinctive. 

3.  Analyze how technologies contribute to cultural sharing and separation, and identify examples of the spread of cultural traits. 

4.  Explain how conflict and cooperation among peoples contribute to the division of the earth's surface into distinctive cultural and political regions.

3.  Procedure: Geographic Inquiry

a. Ask geographic questions

b. Acquire geographic resources

c. Explore geographic data

d. Analyze geographic information

e. Act upon geographic knowledge

Professionals working to address social, economic, political, environmental and a range of scientific issues use this 5-step method of inquiry worldwide. This is a practical method to help organize our study of air quality in Bangor.

a. Ask geographic questions

Who owns the air? Does air pollution respect political boundaries?

b. Acquire geographic resources

Recommended data sets and readings

Image data
MY NASA DATA Live Access Server output in Arcview grid of the following:

North America 
· Aerosol Optical Depth Monthly 2000-2003

· Tropospheric Ozone Residual Monthly Average March 1, 2001

· Mean Near Surface Temperature Jan 15, 2001

· Carbon Monoxide Column 

Bangor    
· Aerosol Optical Depth Monthly 2000-2003

· Tropospheric Ozone Residual Monthly Average March 1, 2001

· Mean Near Surface Temperature Jan 15, 2001

· Carbon Monoxide Column 

World Earthlights grid data 
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C. Explore geographic data

1. Student will read about one of the pollution variables, ozone, CO, aerosols etc, on the Maine Dept of Environmental Protection website BEAM, and complete a double entry journal on their topic. www.state.me.us/dep/air/beam/factsheets/
	Notes from article 
	Reflections and links to prior knowledge

	
	


2. In addition, students will make predictions about why Bangor and environs have poor air quality. 

3.  Students will read the Tragedy of the Commons by Garrett Hardin (1968) and define what Hardin meant by the “commons”. 

4.  Students will use Excel to analyze the Ozone, CO, temperature and aerosol data for Bangor. The following is an example of a graph showing surface Ozone levels for Concord, NH using GLOBE Graphs.
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5.  Then they will employ ArcView to draw together disparate data to construct North American maps of ozone, CO, temperature and aerosol data.  Possible map layouts include:
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Data frame # 1 Surface Ozone

Data frame #2 Carbon Monoxide

Data frame #3 Temperature 

Data frame #4 aerosols

6. The real power of ArcView is to manipulate and query the data to see spatial relationships not seen before, therefore, students will search for pollution” hotspots” by combining the four data frames. Later students will digitize the wind currents on the combined four data frames using the image of global wind currents. Students will observe relationships between wind flow patterns and Ozone, CO, Aerosols and temperature. 
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D. Analyze geographic information

Students will analyze all Bangor Excel graphs and North American map layouts to answer the geographic question. 

Who owns the air? Does air pollution respect political boundaries?

E. Act upon geographic knowledge

Use the findings to brainstorm the solutions to Bangor’s poor quality. They will use the information in a letter to the state representatives to congress and the state governor. In the letter, students will address the need for tighter federal air quality standards, respiratory heath issues, clean-up costs and future monitoring. 

4.Resources
Harding, Garrett, “The Tragedy of the Commons”, Science, 1968

Maine Department of Environmental Protection website www.state.me.us/dep/air/beam/factsheets/
MY NASA DATA website http://mynasadata.larc.nasa.gov
Penobscot Soil and Water Conservation District

      Maine Office of GIS

      Maine Dept of Environmental Protection

      Terraserver – http://terraserver.microsoft.com
5. Materials 

Arcview 3.3 Spatial Analyst, Explorer, Excel, Word 

6. Terms to Know

The commons, Global air patterns, Westerlies, Ozone, Carbon Monoxide, aerosols, troposphere. 

7. Student Evaluation 

Double entry journal

Quiz on content

Letter to Federal representative

My Writing Rubric

Writing Rubric
8. Timetable for Air Quality lesson

August: Teacher collects datasets and websites

September: Teacher introduces students to spatial knowledge and geographic inquiry

October: Teacher introduces students to basic GIS skills

November: Completion, present in letter to the governor and federal congressional representatives. 

9. Extensions

Students may investigate their personal contribution to pollution that are generated from their consumption patterns and vehicle use through their Ecological Footprint analysis. Students can calculate their personal footprint and post their print size, comparing it to other students and other country average footprint. 

In the end…

We will conserve only what we love,

We will love only what we understand,

And we will understand only what we are taught.

Baba Dioum

Senegal

