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Air Quality Story Map Student Sheet 

 

Part A: Engage 

A.1. What do you think is happening in this photograph? 
 

 

 

A.2. What parts of the environment are changing in this photograph? 

 

 

 

A.3. What do you think is happening in this photograph? 

 

 

 

A.4. How is this photograph different than the previous photograph? 

 

 

 

 

A.5. How is it similar to the previous photograph? 
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A.6. What ideas do you have about how the sky gets this way? 

 

 

 

 

A.7. How would you feel if you were breathing the air in this photo? 

 

 

 

 

A.8. Why is air so important to us? 
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Part B: Explore 

B.1. What are the benefits of monitoring air quality? 

 

 

 

B.2. How many very unhealthy days were there in 1999? How many very unhealthy days were there 
in 2019? 

 

 

 

B.3. What differences do you observe between the 1999 AQI data and the 2019 AQI data? What do 
these differences mean? 

 

 

 

 

B.4. Describe the trend in air pollutant concentration between the years 1990 and 2020.  

 

 

 

 

B.5. Which pollutant had the most substantial decrease since 1990? 
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B.6. Which pollutant took the longest to meet its national standard? 

 

 

 

 

B.7. What are the benefits of using standards when monitoring air quality? 
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Table 1. Criteria Pollutant Nonattainment Areas 

 
 
 

 
What is the standard? 

Which regions, if any, 
have the most 
Nonattainment Areas? 

Which regions have 
shown the most 
improvement meeting 
the standard? 

 
Ozone (8-Hour) 

 

 
 
 
 
 
 

  

 
Carbon Monoxide 

(8-Hour) 
 

 
 
 
 
 
 

  

 
PM 2.5 (Daily) 

 

 
 
 
 
 

  

 
PM 10 (Daily) 

 

 
 
 
 
 

  

 
Sulfur Dioxide 
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B.8. Fill out the row for Ozone (8-hour) in Table 1 of your student sheet.  

 

B.9. Fill out the row for Carbon Monoxide (8-hour) in Table 1 of your student sheet. 

 

B.10. Fill out the row for PM 2.5 (Daily) in Table 1 of your student sheet.  

 

B.11. Fill out the row for PM 10 (Daily) in Table 1 of your student sheet.  

 

B.12. Fill out the row for Sulfur Dioxide in Table 1 of your student sheet.  

 

B.13. Overall, which pollutants have had the greatest amount of Nonattainment Areas? 

 

 

 

 

B.14. What ideas do you have about why these regions fail to meet the National Ambient Air Quality 
Standards? 

 

 

 

 

 

 

B.15. Fill in Table 2 with evidence and scientific reasoning that supports your claim for how air quality 
has changed over time. Refer to the previous examples of data provided in the lesson.  
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Table 2. Claims, Evidence, Rasoning 

State Your Claim: How has air 
quality in the United States 
changed over time since 1999? 

 
 
 
 
 

Provide Evidence: What data 
supports your claim? 
 
 

 
 
 
 
 

Scientific Reasoning: Why did 
you choose these pieces of 
evidence? 
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Part C: Explain 

C.1. What air pollution sources do you interact with on a regular basis? 

 

 

Table 3. Criteria Pollutants  

 What is the pollutant’s 
source(s)? 

What are the health 
impacts of this 

pollutant? 

Why does NASA (or a 
scientist) study this 

pollutant? 

Carbon Monoxide  
 
 
 

  

Lead  
 
 
 

  

Nitrogen Dioxide  
 
 
 

  

Ozone  
 
 
 

  

Sulfur Dioxide  
 
 
 

  

Particulate Matter  
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C.2. Fill out the row for Carbon Monoxide in Table 3 of your student sheet.  

 

C.3. Fill out the row for Lead in Table 3 of your student sheet.  

 

C.4. Fill out the row for Nitrogen Dioxide in Table 3 of your student sheet.   

 

C.5. What is required for ozone to form? 

 

 

 

C.6. Fill out the row for Ozone in Table 3 of your student sheet.  

 

C.7. Fill out the row for Sulfur Dioxide in Table 3 of your student sheet.  

 

C.8. How do aerosols interact with the Earth System? 

 

 

 

C.9. Why do PM10 measurements include PM2.5? 

 

 

 

C.10. Fill out the row for Particulate Matter in Table 3 of your student sheet.  
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C.11. Why is air pollution a danger to human health? 

 

Part D: Elaborate 

D.1. How does the smoke change between September 4th and September 12th, 2020? 

 

 

 

D.2. Can smoke from a fire impact an area far away? How do you know? 

 

 

 

D.3. How far did smoke from California travel in the animation? 

 

 

 

D.4. Why do you think smoke is able to travel this far? 

 

 

 

D.5. How far did the dust travel in this animation? 

 

 

 

D.6. How is this example similar to the previous example of smoke from California wildfires? 
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D.7. Which do you think would be easier to manage, stationary sources or area sources of air 
pollution? Why? 

 

 

D.8. How does air pollution interact in the different spheres of the Earth System (atmosphere, 
biosphere, geosphere)? 
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Part E: Evaluate 

E.1. Describe the graph. How do the data change between March 15th and May 31st? 

 

 

E.2. Are there any outliers? When did the outlier(s) occur? 

 

 

E.3. What are some probable explanations for an outlier in these data? Explain.  

 

 

E.4. How does aerosol optical depth vary among the map area? 

 

E.5. Locate Amarillo, Texas on the map. What is the aerosol optical depth at this location? 

 

E.6. Compare the aerosol optical depth in Amarillo on May 2nd, 2022 to the graph of PM2.5 data you 
viewed on the previous slide. Do you think the concentration of aerosols in this location is normal or 
uncommon? Why or why not? 

 

 

E.7. Make a prediction. Where on the map do you believe the high concentration of aerosols is 
originating from? Why? 

 

 

E.8. Where did the aerosols originate from? Was your prediction correct? 
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E.9. Consider how air pollution varies over time and space. Do you think sources of air pollution can 
impact locations far away? Why?  

 

 

 

E.10. Should poor air quality be considered a local problem or a regional problem? Use evidence to 
support your reasoning.  
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