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How Cold Has It Been?
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How Cold Has It Been? 
Heating Degree Days
    The following formula is used to calculate the number of degree days that accumulate during a time period. 

Degree days = (number of days) (65ºF - average temperature)

     When the degree day formula results in a positive value, the number of degree days are referred as heating degree days because the average outside temperature was below 65º and a heating system may be used to keep a building comfortably warm
Average Temperatures

              The following data can be used to calculate the average temperature.

	Data Table #1: Sample January Temperature Data

	Date
	Low Temperature
	High Temperature

	2nd
	17º
	35º

	3rd
	14º
	36º

	4th
	12º
	16º

	5th
	11º
	15º

	6th
	11º
	22º

	7th
	12º
	23º

	8th
	-2º
	12º


   Question 1:  What was the average temperature on January 8th?

   Question 2:  What was the average temperature for the week?

Calculate the number of heating degree days.

   Use the degree day formula to answer the next two questions.

   Question 3: How many heating degree days accumulated on January 8th?

   Question 4: How many heating degree days accumulated during the week?
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Heating Seasons

      During the summer, very few days have an average temperature below 65º in most locations in the United States.   Even so, heating seasons begin on July 1st of one year and ends on June 30th of the next calendar year so that a continuous sequence of cold weather months can be analyzed.  .  

Heating Degree Days Accumulate
     Many newspapers publish heating degree day data that includes the number of heating degree days that accumulate in a day, a month, and a heating season.  They often use a table similar to Data Table #2 shown below.

	Data Table #2: Sample Heating Degree Day Data

	Yesterday
	11

	So far this month
	121

	So far this heating season (since July 1st)
	605

	So far in an average season (a 30 year average)
	561


Analyzing a Heating Season

  The present heating season (so far) can be compared with a normal heating season using a ratio.  The ratio can then be converted into a percentage formula. The symbol “HDD” will be used for heating degree days.
A Sample Percentage Calculation  

                           _ x _    =   ___ HDD so far this heating season_____

                             100                HDD so far in an average heating season

                             x %  =    ___HDD so far this heating season ___  x 100

                                                HDD so far in an average season

     Heating degree data from Data Table #2 can be entered into the formula.

                               x % =   ____605 HDD so far this heating season____  x 100

                                                   561 HDD so far in an average season

                              x%  =    1.078  x 100    =    107.8%  

   The heating season represented in Data Table #2 is 7.8% colder than an average heating season.

Analyze the Present Heating Season
	Data Table #3: Heating Degree Day Data 

	Yesterday (January 31, 2008)
	

	So far this January
	

	So far in the present heating season (since July 1st)
	

	So far in an average season (a 30 year average)
	


   Question 5:  How does the present heating season (From July 1st, 2007 to January 31st, 2008) compare with a normal heating season?

How Far Are We Through the Heating Season?

     A 30 year average of heating degree days accumulated during an entire heating season is indicated in the following table.

	Location
	Total number of heating degree days in an entire heating season

	1. Amherst
	6856

	2. Cummington Hill
	7689

	3. Boston (Logan Airport)
	5630


   Question 6: What percentage describes how far we are through the heating season?
Analyze a Polar Heating Season

  The following table indicates a 30 year average temperatures and precipitation data for McMurdo Station in Antarctica.

	 
	Unit
	Year
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Average temperature
	°F
	-2
	24
	14
	-4
	-9
	-14
	-14
	-20
	-22
	-18
	-7
	12
	23

	Average precipitation
	inches
	7.2
	0.7
	0.8
	0.6
	0.6
	0.9
	0.9
	0.5
	0.5
	0.4
	0.5
	0.5
	0


           Source: http://www.weatherreports.com/Antarctica/McMurdo/averages.html
   Question 7: How many heating degree days accumulate at McMurdo Station during an entire, average heating season?
Question 8: How does a heating season at McMurdo station compare with a heating season in the Amherst area?

    The upper groups of data points in each graph below are for locations in the Great Lakes and Northeast Regions of the U.S.  The lower groups of data points in each graph are for Arctic locations in Alaska.
Question 9: How many heating degree days accumulate at a location in Alaska? 
Question 10:  What do the graphs reveal about the seasonal changes in the Arctic region of Alaska?
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Source: Frank Keimig: UMass Climate System Research Center

