
Essential Understandings for the Seasons 

Seasons and length of day (duration of insolation) 
 
The 23.5o tilt of the Earth on its axis causes the seasons. 
 

When the northern hemisphere is tilted  towards the Sun 23.5o, it is summer in 
the northern hemisphere and winter in the southern hemisphere. 
 

On the day of the summer solstice (June 21) in the northern hemisphere, all 
latitudes north of the Arctic Circle(66.5o N) receive 24 hours of daylight. 
 

On June 21, the length of daylight increases as latitude increases in the 
northern hemisphere.  The length of daylight decreases as latitude increases 
in the southern hemisphere. 
 

When the northern hemisphere is tilted away from the Sun 23.5o, it is winter in 
the northern hemisphere and summer in the southern hemisphere. 
 

On the day of the winter solstice in the northern hemisphere (December 
21),   all latitudes north of the Arctic Circle (66.5o N) receive no daylight at all. 
 

On December 21, the length of daylight decreases as latitude increases in the 
northern hemisphere.  The length of daylight increases as latitude increases in 
the southern hemisphere. 
 

On the spring (March 21) and autumn (September 21) equinoxes, everywhere 
on earth receives approximately 12 hours of daylight and 12 hours of 
darkness. 
 
On the equinoxes, neither hemisphere tilted towards, nor away from the Sun. 
 
 

As latitude increases, the seasonal changes in duration of insolation increase. 
Areas near the equator don’t experience much change in daylight over a year, 
whereas areas near the poles experience extreme changes in the length of 
daylight. 
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The Sun’s apparent position and time of sunrise 
The Sun does not rise in the same position every day of the year. 
 
The Sun rises due east only on the first day of the spring and fall equinox 
 
The Sun gradually moves south as we get closer and closer to the Winter Solstice 
 
The Sun reaches its farthest position south on the day of the winter solstice 
 
The Sun gradually moves north after the Winter Solstice all the way through the 
Summer Solstice 
 
The Sun reaches its farthest position north on the summer solstice 
 
The Sun rises later and later after the first day of the summer solstice through the 
first day of the winter solstice.  The shortest day of the year is on the winter 
solstice. 
 
The Sun rises earlier and earlier after the first day of the winter solstice through 
the first day of the summer solstice.  The longest day of the year is on the 
summer solstice. 
  

Intensity of Insolation (strength of incoming solar radiation) 
 

Due to the Earth’s tilt and revolution around the Sun, the Sun’s rays do not hit 
locations on Earth at the same angle all year. 
 

The areas on Earth that receive insolation at the most direct (highest) angles 
receive the most intense energy from the Sun. 
 

On December 21, the most intense direct rays are at the Tropic of Capricorn 
(23.5oSouth) 
  
After December 21, the direct rays continue moving north, and reach the 
equator on March 21 (the equinox.) 
 

The direct rays continue moving north until June 21, when they stop at the 
Tropic of Cancer (23.5o N) 
 

After June 21, the Direct Rays move back south, arriving at the equator on 
September 21, and continuing south to the Tropic of Cancer on December 21 
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The Sun’s apparent path changes over the seasons. 
 

The winter path is shortest in arc, the summer path is longest, and the 
equinox paths are in between. 
 

Therefore, the winter days are shortest, the summer days are longest, and the 
equinox days are in between. 
 

The Sun’s altitude at noon is lowest for the winter path, highest for the 
summer path, and the equinox paths are in between. 
 

Therefore, winter days have the least intense sun, summer days have the 
most intense sun, and equinox days are in between. 
 

The higher the altitude of the Sun, the more intense its energy is. 
  
The higher the altitude is, the more concentrated the energy is, the lower the 
altitude, the more spread out the energy is. 
  
Low angle insolation is spread out over a large area, and weak. 
  
High angle insolation is focused on a narrow area and is very strong. 
  
When the Sun is directly over a location (receiving the direct rays) that area 
receives the most intense insolation.   
  
 

Drawing the Sun’s apparent path 
 

To determine the altitude of the noon sun on the equinox, the formula 90o-latitude 
is used. 
The Sun’s altitude at noon changes 23.5o every season. 
The Sun’s altitude at noon on the Winter Solstice is 23.5o lower than the 
equinoxes. 
The Sun’s altitude at noon the Summer Solstice is 23.5o higher than the 
equinoxes. 
 
If the Sun reaches an altitude of 90o at noon, that location is receiving the direct 
(perpendicular) rays. 

 


