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1. Introduction and Rationale

Atmospheric aerosols are increasing. Where are the concentrations and what are the ramifications of these concentrations? Human and animal health are dependent on healthy air.  In addition, future climate change may be triggered by the anthropogenic causes of additional aerosols in the troposphere. After analyzing the findings, students will share findings in a Power Point presentation and a constructed response.

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).

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 local and Northeast atmospheric aerosols. 

Motivation: 

1. After examining NASA’s Earth at Night poster or the online version http://antwrp.gsfc.nasa.gov/apod/ap001127.html . Students will make predictions of where concentrations of atmospheric aerosols may exist. If students have access to a hard copy edition, using a plastic overlay, students will circle the areas where they expect to see the highest concentration of aerosols. If they are using an online version, they can import the image into Arcview and digitize areas of expected high concentrations.

2. Students will read, “What causes poor visibility?” http://www.hazecam.net/poor-vis.html and take notes on material. A quiz on content will follow. 

a. Ask geographic questions

Where are aerosol concentrations?

Why there? 

Are tropospheric aerosols increasing at our study locations through time?

b. Acquire geographic resources

1. Students will construct a two-week, same time of day, diary of air quality in North Eastern places in a Power Point presentation. In 10 slides (one slide per day) include a picture of current air quality at your chosen site and the Air Quality map of the NE. Include the visual range data. The visual range calculation is based primarily on the amount of fine particles (PM2.5) in the air and on foggy days perceived visibility may be much lower than the calculated visual range. In a text box at the bottom of each slide make a prediction of where poor air quality will be in 24 hours. 

http://www.hazecam.net/acadia.html
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Visual range for Acadia on August 9, 2005 is 29 miles. 

My 24-hour prediction for the location of poor air quality is ______________________

As a baseline for students, they will check on an image of a clear day at their location (as seen below for Acadia).
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C. Explore geographic data

1.Graph # 1 Students will download numerical data of Optical depth of Aerosols over time from MY NASA DATA near or at the area of study. They will use Excel to create a graph of Optical depth by time. Guide question: Is there change over time in my study area?
2.Students will download images of Optical depth of Aerosols in North America  from MY NASA DATA. Guide question: Can we compare the satellite data to our local surface ground data?

3. Students share their Haze Power Points with class to examine overall patterns seen in the Northeast.  Guide question: What are the overall patterns in air quality? What is driving these patterns?

D. Analyze geographic information

Students will analyze the local, northeast and North American ground and satellite data graphs to paint a large picture of atmospheric aerosols.  Using these images and graphs students will answer the geographic questions. 

E. Act upon geographic knowledge

1. Students will prepare all Power Points for big screen showing for Bangor High School’s Open House. Students will share the geographic questions, explanations of the process and findings with guests. 

2. Students will write a constructed response sharing their findings about local aerosol concentrations. 

4.Resources
Camnet http://www.hazecam.net/acadia.html
EPA website www.epa.gov
Maine Department of Environmental Protection website www.state.me.us/dep/air/beam/factsheets/
MY NASA DATA website http://mynasadata.larc.nasa.gov
Maine Dept of Environmental Protection http://www.maine.gov/dep/index.shtml
NASA Earth at Night    http://antwrp.gsfc.nasa.gov/apod/ap001127.html
5. Materials 

Explorer, Excel, Word, Power Point, Haze Brochure, Acadia Landmarks Picture, Northeast Air Quality Map, World Lights Map.

6. Terms to Know

Optical depth, aerosols, haze, visibility, visible range

7. Student Evaluation 

Quiz on aerosol literature


Summarize findings in a constructed response using “Writing in Geography” rubric
8. Timetable for Aerosol lesson

Week 1: Teacher collects datasets and websites, motivation activity.

Week 2: Students explore data sets and put data into Excel spreadsheets for analysis. Compare local ground data with satellite data. Students start Haze Power Point on Monday and continue gathering and building Power Point for 2 weeks. 

Week 3: Continue with Power Point. 

Week 4 Analyze big picture, how are all data related? 


 Summarize findings in a constructed response. 

9. Extensions

Do hurricanes alter aerosol concentration distributions? Students gather hurricane locations and match the dates with satellite aerosol distribution plots from MY NASA DATA.  Students look for differences between “before hurricane event” “during hurricane event” and “after hurricane event”. They can then map the dispersal of aerosols due to hurricane events. 

Chief Seattle is said to have written this letter to the American government in the 1800’s. It speaks to us today. 

“The President in Washington sends word that he wishes to buy our land. But how can you buy or sell the sky? The land? The idea is strange to us. If we do not own the freshness of the air and the sparkle of the water, how can you buy them?
