
In-Class Activity 

Modelling Smog 

 

 

Open http://www.smogcity2.org/index.html  

Select ‘Save Smog City 2 from Ozone’  

This opens the model. You can get more information about the various controls by clicking on the icons 

and reading the Information box.  

Current emission factors and weather conditions are causing ground-level ozone to reach "Unhealthy" 

levels. The Air Quality Index (AQI) level for ozone is now "Red." By following the scenarios below, see 

how emissions factors, temperature, and sunlight impact ozone levels. 

 

Scenario 1: Weather Factors 

The initial default conditions result in an "Unhealthy for Sensitive Groups" value, or an "Orange" AQI.  

1. Increase temperature to 110F.  How does this affect ozone levels? Why? Explain the ways in which 

temperature affects ozone. At what time of year would you expect ground-level ozone levels be the 

highest? 

 

 

 

2. Move the cloud cover controls to the middle setting. How does cloud cover affect ozone formation? 

Why? Explain how cloud cover affects ozone.  

 

 

3. Change the wind speed to calm (far left). What happens to ground-level ozone levels? What time(s) 

of day are ozone pollution levels the highest?  

 

 

4. Move the Inversion slider to the left. What does this slider control? What effect does it have on AQI? 

 

 

5. Given that it’s not possible to control weather conditions in reality, how can you reduce ozone 

pollution? 

http://www.smogcity2.org/index.html


Scenario 2: Emissions Factors 

Reset the weather controls to their default values. 

Some energy sources produce more smog-producing emissions than others. Try adjusting each of the 

emission controls in order to reduce the ozone levels to "Yellow" on the AQI, which is "Moderate" air 

quality.  Do not use weather controls to make these changes. 

6. How do the emissions from each source differ in magnitude (see the Total Emissions chart)? 

 

 

7. What factors reduce ozone the most? 

 

 

8. What factors reduce ozone the least? 

 

 

9. Provide an explanation for your answers to the previous two questions.  

 

 

10. Reset the emissions to their default values. Set the population control to the far left, then to the far 

right. Record the AQI for each case. How does population affect the total emissions? How does it 

affect the AQI? Why? 

 

 

11. Check the Random Events box (lower left).  As you use the weather, emissions, and population 

controls watch the cityscape and the news crawler for wildfires and dust storms.  How do wildfires 

and dust storms affect air quality? 

 

 

 

12. If you have time, you can repeat the exercise above for the ‘Save Smog City 2 from Particle Pollution’ 

model. How do the factors controlling particle pollution differ from those controlling ozone 

pollution? 

 


