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"This sure has been a long winter." How can this be? Hinter 
starts on December 21 and ends on March 21 ninety-one days, every 
year. 

The above two statements. selected from many possible examples, 
indicate that there is a certain ambiguity in the use of the term 
"season." I thought it might be interesting to compare some varied, 
conventional, and unconventional way of defining the seaSOQS -- and then 
to apply these concepts to places with somewhat different circumstances. 

I have chosen Oshkosh, Wisconsin for my base study since I am most 
familiar with its climate and it is somewhat centrally located in the 
state. Subsequently some of the ideas will be applied to Superior and 
Whitewater which are in the north and south parts of the state. Readers 
are encouraged to apply the ideas to other locations in the state,or 
elsewhere. 

The monthly average temperatures for the three locations are as 
follows: 

Monthly Average Temperatures (Degrees Fahrenheit) 

J F M A M J J A S 0 N D 

Superior 9 15 25 39 49 58 66 65 56 46 24 17 

Oshkosh 15 20 30 45 57 67 71 70 61 50 35 22 

l.Jhi tewater 19 23 24 48 59 68 72 70 63 52 38 25 

The warmest (July) and coldest (January) months for all three are 
the same although temperatures vary by six to ten degrees. The 
Whitewater temperature range is 53

0 
while Superior's is 57

0 Slight 
variations in the rate of warming and cooling can be seen. These 
statistics can be better visualized by reference to Figure 1. 

Three methods for defining the season, while differing from one 
another, produce the same results for all three stations. The 
Astronomic Seasons are based on the inclination of the earth's axis and 
its regular revolution around the sun. All of us are accustomed to 
using the approximate dates of March 21, June 21, September 21, and 
December 21 to mark the beginning days of the four seasons. The 
traditional dates are used here for the equinoxes and solstices. For an 
interesting, more detailed look at this question see Rao (1988). These 
are shown on Figure 2 for Oshkosh. One can note some problems i n 
relating these dates to temperature. The starting and ending 
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FIGURE 1. Temperatures of three stations. 
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FIGURE 2. Traditional, astronomic 
seasons for Oshkosh. 
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temperatures for the summer and winter are not the same. Summer starts 
at about 670 but ends around 590 

• Winter begins with 200 temperature
oand ends around 33. The extremes of the cold and hot seasons are not 

in the middle of the season. Spring and fall do not cover the same 
range of temperature. Fall ranges from 590 to 200 but Spring goes from 
33

0 
to 67

0
• 

The Business and Academic Calendar: To deal with only whole 
months, collected into quarters (of a year), it is not unusual to divide 
the year as shown in Figure 3. Interestingly, this seemingly arbitrary 
division produces a little better fit with temperature. The coldest and 
warmest times of the year are nearly in the middle of their seasons. 
The temperatures are nearly the same at the beginning and end of the 
cold and warm seasons. Summer starts at 620 and ends at 65

0 
; Winter 

starts and ends at about 28 0 
• Fall ranges from 650 to 280 

; spring 
ranges from 28o to 620 • 

Radiation Seasons: Figure 4 shows the year divided into four equal 
seasons based on the intensity of radiation received. "Summer," 
therefore is that ninety-one day period that receives the greatest 
intensity of radiation. (Neglecting the effects of cloud cover.) The 
results seem far worse than either of the two previous methods and 
clearly show what has been called "the lag of the seasons." 

Let's now consider some logical but less commonly used ways of 
defining the seasons. Figure 5 shows the result of one of these 
efforts. It is based on two assumptions: that summer is the warmest 
time of the year, winter is the coldest; and, the four seasons are of 
equal length. Specifically, summer is defined as the warmest .2.l days of 
the year; winter is the coldest. Spring is the quarter of the year with 
a warming trend; fall has cooling. 

The approximate dates that encompass the seasons, defined this way, 
for all three stations under study are: 

Summer Fall \Vinter Spring 

June 8-Sept. 8 Sept. 8-Dec. 8 Dec. 8-Mar. 8 Har. 8-June 8 

This suggests that no matter where you are in the state, you would 
have a common idea about when the seasons begin and end. 

The calculations that generated the dates and data in the remainder 
of this paper were drawn from a large scale, smoothline, accurate graph. 
Honths were plotted with their correct number of days. However, the 
results are illustrated on the cruder graphs shown here. 

Look at Figure 5 again, we can note a considerable contrast among 
the station's when we compare the average temperature which defines the 
seasons: 
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~Vinter Spring Summer Fall 

Superior 8°_20° 20°_57° 57°_67° 57°_20° 

Oshkosh 15°·_26° 26°_64° 64°_72° 64°_26° 

h'hi tewa ter 18°_29° 29°_66° 66°_73° 66°_29° 

A couple of points may be worth noting. There is a north-south 
progression of temperatures, e.g., "spring" is about ten degrees cooler 
in Superior than in Whitewater. Second, the seasonal ranges of 
temperatures exhibited by the various stations are smaller from station 
to station with fall and spring being about 35° and winter and summer 
being about 10°. 

If we discard the idea that the four seasons must be of equal 
length, and adopt the idea that they should be of equal temperature 
ranges, a different picture emerges. Figure 6 illustrates this. On 
this diagram, summer is shown as encompassing the warmest one-third of 
the annual temperature range, winter, the coldest one-third, and spring 
and fall the intermediate thirds (rising and falling). The following 
table shows the temperature limits of the seasons based on this concept: 

\Vinter Spring Summer Fall 

Superior 8°_27° 27°_47° 47°_66° 47°_27° 

Oshkosh I50-34° 34°_53° 53°_72° 53°_34° 

IV"hitewater 18°_36° 36°_55° 55°_73° 55°_36° 

Again, the north-south progression is obvious. The similarity of 
seasonal range is perhaps greater than anticipated. 

If the time framework of the "equal temperature range" concept is 
analyzed, some additional insights are found. The following table shows 
the approximate time periods, encompassed by the seasons, at the three 
stations followed by the number of days in each season: 

~Vinter Spring Summer Fall 

Superior Nov.12-Mar.21 Mar.21-May 6 May 6-0ct.12 Oct. 12-Nov.12 
(129) (46) (159) (31 ) 

Oshkosh Nov.15-Mar.24 Mar. 24-May 12 May 12-0ct.1O Oct.1O-Nov.15 
(129) (49) (15i) (36) 

~ 

\'Jhi tewater Nov.20-Mar.20 Mar.20-May 5 May 5-0ct.1O Oc t. lO-Nov . 20 
(120) (46) (158) (41) 

By the de fini tions being used, Oshkosh has the latest spring. The 
ending dates are fairly similar for the three locations for summer but 
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Oshkosh's summer is about a week shorter than the other two. Fall is 
longest in Whitewater, by five to ten days, but all three indicate 
October 10-12 as it's beginning. Winter starts more than a week earlier 
in Superior than in i{hitewater and lasts nine days longer but Oshkosh's 
winter is the same length as Superior's and nine days longer than 
i.Jhi tewa ter ' s. 

Perhaps absolute temperatures should be used to define the seasons 
(Figure 7). For instance, Superior has about 218 days between last and 
first freezing temperatures -- roughly April 1 to November 5. Oshkosh 
has about 244 days -- March 21 to November 21. Whitwater has 254 days 
- March 10 to December 1. This method leaves us with unanswered 
questions about spring and fall. i{hat absolute numbers might be used to 
divide the year into four seasons rather than just two. A variety of 
answers to this can be justified but two values have been chosen here: 
420 to separate winter from spring and fall and 640 to separate summer 

420from the intermediate seasons. The figure was chosen because it is 
a reasonable approximation of the temperature at which much growth 
begins in a number of natural and cultivated plants. The concepts of 
"Growing Degree Days" may use a number of bases depending on the plants 
considered but 42 0 is a value which seems to fit the Wisconsin situation 

640fairly well., The figure comes from the Koeppen climate 
classification system in which this value is used to separate hot 
conditions from mild or warm. It also approximates the base used for 
the most common calculation of "heating degree days." Figure 8 shows 
the results of applying these values to the three stations. 

Since the temperature values are common to all three stations, only 
the dates of beginning and end of each season are shown below: 

ihnter Spring Summer Fall 

Superior Oct.24-Apr.20 Apr.20-July 10 July 10-Aug.20 Aug.20-0ct.24 

Oshkosh Nov.l-Apr.10 Apr.10-June 10 June 10-Sept.8 Sept.8-Nov.l 

Whitewater Nov.8-Apr. 1 Apr. I-June 1 June I-Sept.12 Sept.12-Nov.8 

The north-south progression of the seasons once again is evident. 
Perhaps this can be made clearer by consideration of the length in days, 
of the seasons at the three locations as shown below: 

ihnter Spring Summer Fall 

Superior 178 81 40 66 

Oshkosh 162 61 89 54 

i-Ihi tewater 144 61 103 56 

The winter and summer seasons follow an expected pattern but spring and 
fall are more interesting. Superior has a notably longer spring than 
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Oshkosh or Whitewater which have similar lengths. In the fall, 
Superior, again, has a longer season \vhile Oshkosh and \']hi tewater are 
about the same. What makes Superior move through these transitional 
seasons so slowly ? Is it the influence of Lake Superior, a function of 
its northerly location, or what? 

Another similar methodology is to use the number of heating days 
and cooling days at the three stations as shown in Figure 9. (Not to be 
confused with heating and cooling degree days which take into 
consideration the amount of departure from the accepted base 
temperatures.) For the data listed below, days less than 65

0 
or more 

72 0than are used to define heating and cooling days: 

Heating Days Cooling Days 

Superior 340 o 

Oshkosh 293 o 

Whitewater 268 5 

Apparently keeping cool is not a major problem in any part of Wisconsin, 
with occasional days and years excepted. However, the length of the 
heating season and its variation from north to south, is marked. 
Superior has about 25 percent more days than Whitewater on which heating 
might be required. Coupled with its lower temperatures, this produces 
noticeably higher heating bills in the north. 

Are other methods available for defining the seasons ? How about 
the prevalence of various air masses, the shift of winds, or the 
persistence of snow cover? These and other possibilities are beyond the 
scope of this paper which was restricted to using only temperatures 
considerations. Future papers may deal with some of these alternate 
ways of defining the seasons. 

How much difference in the seasons should be expected in a distance 
of 300 miles while environmental factors such as elevation, prevailing 
wind and continentality remain fairly constant ? Perhaps this paper 
illustrates that the answer to this depends on definitions. Summer in 
Superior may be spring in ~~hitewater. My summer may not bring out your 
ba thing sui t. 
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FIGURE 9. Heating and cooling days. 
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