
AIR QUALITY ACTIVITY
Trapping Air Pollution: Temperature Inversions 

Air temperature can play an important role in air pollution. Under normal weather conditions, air tem-
perature is cooler as you move upward in the atmosphere; the air closer to the Earth is warmer than the 
air above it. The word “inversion” means that something is reversed or turned upside down. So, when a 
temperature inversion occurs, the opposite is true about the air. During a temperature inversion, cool air is 
“trapped” under warmer air above it. Any pollutants in the cooler air are also trapped under the warmer 
air, and cannot rise and move away, until the weather changes, such as a wind carrying the air pollution 
away. While the temperature inversion is occurring, air quality in that particular location can get worse if 
there is a lot of pollution there.

Materials
• 4 identical small clear glass jars (such as jam or baby food jars)
• Very hot tap water
• Ice water (add ice cubes to chill tap water)
• 2 index cards
• Food coloring 
• 2 Shallow pans or baking dish. Long enough to hold jam jars (and any spills)

Key Questions
1. Do you think different layers in the atmosphere have different temperatures?
2. Do you think temperature differences in the atmo¬sphere could affect air pollution? How?

Vocabulary
• Atmosphere—The mass of air surrounding the Earth.
• Inversion—A reversal of the usual order.
• Temperature inversion—A layer of warm air that prevents the rise of cooler air and pollutants 

beneath it.



Steps

1. Demonstrate Normal Weather Conditions:
2. Place two jars in a shallow pan. 
3. Fill one jar with hot water and the other jar with ice water. Fill jars to the brim. If chilled ice water 

with ice, make sure none of the ice is in the jar. 
4. Put several drops of the food coloring in the jar with the hot water. The food coloring represents 

air pollution.
5. Place an index card over the top of the jar with the cold (clear) water and quickly flip this jar on 

top of the jar with the hot (red) water. Align the jar openings.
6. Slowly pull the index card out from between the two jars, making sure they remain in alignment. 

Leave the jars one on top of the other for observation.
7. Next, demonstrate a temperature inversion:
8. Place the last two jars in the other shallow pan.
9. Fill one jar with hot water and the other jar with ice water. Fill jars to the brim and make sure no 

ice is in the ice water jar. 
10. Add several drops of food coloring in the jar with the ice water. Again, the food coloring rep-

resents air pollution. 
11. Place an index card over the top of the jar with the hot (clear) water and quickly flip this jar on 

top of the jar with the cold (red) water. Align the jar openings.
12. Slowly pull the index card out from between the two jars, making sure they remain in alignment. 

Leave the jars one on top of the other for observation.
13. Discuss what you see.



Questions
1. What happened in each experiment? 

2. Which of these experiments do you think reflects normal weather conditions, and why? 
Which reflects a temperature inversion, and why? 

3. What happens to air pollutants under each of these conditions, and how do you think this 
might affect people’s health?

Answers
Question 1 Answer: In the first experiment, the hot [clear] water in the bottom jar and the cold [red] water in the top jar mixed 
immediately, and water in both jars turned red. In the second experiment, the cold [red] water in the bottom jar was trapped and could 
not escape upward, and the jar on the top [hot water] stayed clear.

Question 2 Answer: The first experiment reflects normal weather conditions because the colder temperature was above the warmer 
temperature. The second experiment reflects a temperature inver¬sion because the colder temperature was trapped below the warmer 
temperature above it.

Question 3 Answer: In the first experiment [normal weather conditions], the water in the jars and any pollutants [red coloring] in them 
mixed together, showing that the air and pollutants can move upward and away. In the second experiment [temperature inversion], the 
warmer water above trapped the cooler water below and any pollutants [red coloring] in it. This shows that a temperature inversion 
prevents cool air and pollutants from rising and traps them closer to the Earth in the air that we breathe. Breathing trapped pollutants 
can make it harder to breathe and can make people feel sick.


