Effect of Thermal Inversions on Air Quality
Purpose:

In this investigation, you will examine the effect of thermal inversions on air quality as measured by the Air Quality Index (AQI) for particulate matter (PM2.5).  The AQI ranks air quality from good (green) to very unhealthy (red).  

Background Information:
Read the background information provided and answer the pre-lab questions below.
1. What is the normal condition for effect of altitude on temperature?

2. What occurs during a temperature inversion?

3.
Complete the diagram below:
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4. What conditions cause a surface temperature inversion to form?

5. Why are surface temperature inversions more common in the winter?

6. What conditions could cause a surface temperature inversion to last for several days or to form more readily?

Procedure Part I – Inversions

1. Observe the particulate pollution map for Salt Lake City, Utah on January 1, 2004.  What AQI level was reached for particulate matter on that date?

2. Go to https://www.wunderground.com/history/airport/KSLC/2004/1/1/DailyHistory.html to access the Weather Underground and obtain the weather conditions for Salt Lake City, Utah on January 1, 2004.  Record the weather data below:

	Max. Temp.
	Min. Temp.
	Precipitation
	Avg. Wind Speed

	
	
	
	


3. Graph the maximum and minimum temperatures for Salt Lake City for January 1, 2004.  Draw a line to connect the minimum and maximum temperatures.






Min.temp

Max. temp.
4. Review the weather data in the table below for Snowbird Ski Area for January 1, 2004.

	Snowbird Snow Report 
	January 1, 2004 

	New Snow 
	Snow Depth
Mid-Mtn. 
	Snow Fall
Year to Date 
	Temperature
	Wind
Hidden Peak 

	24 hr 
	48 hr 
	
	
	Tram Base 
	Mid-Mtn.
	Hidden Peak 
	

	0"
	0"
	156"
	412"
	40F
	32F
	26F
	51 mph 

	38F
	Hi: 40F 
	


	Today's Forecast:
Overcast, unseasonably warm, with strong winds.

	
	Lo: 33F
	
	


How do the weather conditions measured in Salt Lake City compare to the conditions recorded on January 1, 2004 at the Snowbird Ski Area, outside Salt Lake City, Utah?

5. On the diagram below, record the temperature data for Snowbird Ski Resort on January 1, 2004:





6. Observe the particulate pollution map for Salt Lake City, Utah on January 9, 2004.  What AQI level was reached for particulate matter on that date?

7. Go to https://www.wunderground.com/history/airport/KSLC/2004/1/9/DailyHistory.html to access the Weather Underground and obtain the weather conditions for Salt Lake City, Utah on January 9, 2004.  Record the weather data below:

	Max. Temp.
	Min. Temp.
	Precipitation
	Avg. Wind Speed

	
	
	
	


8. Graph the maximum and minimum temperatures for Salt Lake City for January 9, 2004.  Draw a line to connect the minimum and maximum temperatures.



Min.temp

Max. temp.

9. Review the weather data in the table below for Snowbird Ski Area for January 9, 2004.
	Snowbird Snow Report 
	January 9, 2004 

	New Snow 
	Snow Depth
Mid-Mtn. 
	Snow Fall
Year to Date 
	Temperature
	Wind
Hidden Peak 

	24 hr 
	48 hr 
	
	
	Tram Base 
	Mid-Mtn.
	Hidden Peak 
	

	0.12"
	0.3"
	158"
	414"
	20F
	24F
	36F
	9 mph

	17F
	Hi: 23F 
	


	Today's Forecast:
Mostly Cloudy, 10% chance of snow, light to no wind. 

	
	Lo: 10F 
	
	


How do the weather conditions measured in Salt Lake City compare to the conditions recorded on January 9, 2004 at the Snowbird Ski Area, outside Salt Lake City, Utah?

5. Record the temperature data for Snowbird Ski Resort on January 9, 2004:





Part 2 – Real Time Data (Application)

Use the AIRNow web site (select “Local Forecasts and Conditions” and click Utah on the US map; the Weather Underground web site (type “Snowbird, Utah” in the box in the upper left hand corner;  and the Snowbird Resort web site – Snowbird, Utah (just outside Salt Lake City) to determine if there will be an inversion layer occurring in the area today.  

· Today’s date ____________________________

· Weather conditions: 

· Forecasted temperatures (peak, mid-mtn., base):

· AQI

Will there be an inversion layer occurring in the area today? ___________________

Analysis:
1. Compare the data you collected for the two dates (1/1/04 and 1/9/04).  Explain why there may have been an inversion layer on the second date.

2. Explain how you arrived at your answer for today’s date? (ie. How did you decide if there is/is not an inversion layer today?)

3. Summarize what you learned from this activity.
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Peak 11.000 ft _____ degrees F





Mid  _____ degrees F





Base 7,700 ft _____ degrees F





Peak 11.000 ft _____ degrees F





Mid  _____ degrees F





Base 7,700 ft _____ degrees F








