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1.1 Air Quality:
More than Meets the Eye
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Engage
Observe the images below of Denver. 

Predict the air quality (AQ) of each photo:

Image 1: good air quality ☐ poor air quality ☐ Image 2: good air quality ☐ poor air quality ☐

Source: http://www.colorado.gov/airquality/live_image.aspx 

https://cires.colorado.edu/outreach/
http://www.colorado.gov/airquality/live_image.aspx
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Engage

Observe the images below of Denver. 
Predict the air quality (AQ) of each photo:

Image 1: good air quality ☐ poor air quality ☐ Image 2: good air quality ☐ poor air quality ☐

VSI: _______________ O3: _________________ VSI: _______________ O3: _________________

https://cires.colorado.edu/outreach/
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Explore
Review the “Causes of Air Pollution” fact sheet and diagram

Source: Regional Air Quality Council What Causes Air Pollution? | RAQC

https://cires.colorado.edu/outreach/
https://raqc.org/localgov/what-causes-air-pollution/
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Explore Air Pollution 101 Demonstration Part 1

https://cires.colorado.edu/outreach/
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Explore
Discussion Questions:

a. Compare and contrast how the “air” (water) looked before and after you added pollutants based on 
your actions that contribute to air pollution:

• “Air” (water) before “pollutants” added:

• “Air” (water) after “pollutants” added:

b. Name another source of air pollution that you think affects air quality.

Air Pollution 101 Demonstration Part 1

https://cires.colorado.edu/outreach/
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Explain
1. Predict what you think will happen if each individual’s cup of colored water (polluted air) is added 

to the jar of water (atmosphere).

2. When asked, pour your cup of “polluted air” (colored water) into the “atmosphere” (jar of water). 
After each individual has added their water to the jar, observe the jar and describe the effect 
individual contributions of air pollution have on the overall air quality of the atmosphere.

Air Pollution 101 Demonstration Part 2

https://cires.colorado.edu/outreach/
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Explain
3. As a class, view the AirNow.gov website. 

Discuss the following ways to reduce air pollution. Choose two or more ways you and your 
family can help to reduce air pollution and improve air quality:

● Drive less - walk, bike, carpool, or take public transportation when possible.
● Save energy – turn off lights, electronics (TVs, computers, etc.), and unplug chargers 

when not in use.
● On hot, sunny days, mow after 5pm and delay mowing on severe ozone level days.
● Tell adults to avoid car idling and combine errands into one trip.
● Ask adults to refuel vehicles after 5pm on hot, sunny days, stop filling the tank at the 

“click”, and tighten the gas cap to reduce ozone-forming pollutants.
● Ask adults to turn home thermostat temperatures down in winter (68 F, 10 degrees lower 

when not home) and up in summer (78 F, 10 degrees higher when not home).
● Let adults know that solvent-based products have air-polluting chemicals and to use 

water-based paints, stains, sealants, and cleaners instead.
● Avoid painting and staining projects in the heat of the day.
● Reduce, reuse & recycle!

Air Pollution 101 Demonstration Part 2

https://cires.colorado.edu/outreach/
https://www.airnow.gov/
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Elaborate
Meet the scientists who conduct groundbreaking research to understand 

and find solutions to improve air quality for people, places, and all living things!

Scientist Snapshot

Roya Bahreini, University of California-Riverside
Assistant Professor of Atmospheric Science

https://cires.colorado.edu/outreach/
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Elaborate
Have you noticed that on some days in the Front Range the views of the Rocky

Mountains look crisp and clear and on other days the views look hazy and blurred?

Visibility and Air Quality Analysis

Source: http://www.colorado.gov/airquality/brochure.aspx 

https://cires.colorado.edu/outreach/
http://www.colorado.gov/airquality/brochure.aspx
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Elaborate

A. Particulate Matter (PM) concentration

B. Particulate Matter (PM) size

C. Relative humidity (RH)

D. Haze is the opposite of visibility

Kinesthetic Visibility & PM Activity

https://cires.colorado.edu/outreach/
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Elaborate
Compare and contrast the images of Denver in terms of visibility (high vs. low), the haze level (the 
lower the value, the less haze) and the organic/inorganic particulate mass ratio (comparison of the 
amount of organic PM to the amount of inorganic PM).

Visibility & PM Concept Application

https://cires.colorado.edu/outreach/
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Elaborate
Compare and contrast the images of Denver in terms of visibility (high vs. low), the haze level (the 
lower the value, the less haze) and the organic/inorganic particulate mass ratio (comparison of the 
amount of organic PM to the amount of inorganic PM).

Visibility & PM Concept Application

https://cires.colorado.edu/outreach/
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Elaborate
Match the following air quality measurements with their correct air quality image below.

1. Circle the image that has the higher visibility (lower haze):

Image 1 (top) 7/26/2014               Image 2 (bottom) 8/11/2014

2. Match and write the correct haze level value on the blanks below for Image 1 and Image 2:
a. 21 Mm-1
b. 12 Mm-1

3. Match and write the correct ratio of organic to inorganic PM mass on the blanks below for Image 
1 and Image 2:

c. 3
d. 4

Image 1 (top) 7/26/2014
Relative Humidity: ~40%
Haze Level Value: _______
Ratio of Organic to Inorganic PM mass: _______

Image 2 (bottom) 8/11/2014
Relative Humidity: ~40%
Haze Level Value: _______
Ratio of Organic to Inorganic PM mass: _______

Visibility & PM Data Analysis

https://cires.colorado.edu/outreach/


Logohttps://cires.colorado.edu/outreach/ 15

Elaborate Visibility & PM Data Analysis

Image 1 (top) 

Image 2 (bottom) 

https://cires.colorado.edu/outreach/
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Evaluate Air Quality 3-2-1 Exit Ticket
Complete the exit ticket as you watch the two videos about the 2014 joint FRAPPÉ and DISCOVER-AQ air 
quality campaign:

● “Summertime Air Quality with FRAPPÉ” video

● “The DISCOVER-AQ Mission” video

List three main sources of air pollution that affects air quality.
1.
2.
3.

What are two methods that scientists use to study air quality?
1.
2.

Circle the one air pollutant that is of most concern for the air quality of Colorado’s Northern Front Range?

Particulate Matter (PM) Nitrogen Oxides (NOx) Ozone (O3)

https://cires.colorado.edu/outreach/
http://ucarconnect.ucar.edu/multimedia/videos/summertime-air-quality-frapp%C3%A9
http://discover-aq.larc.nasa.gov

