Summary Information
Winter and Summer Solstice
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NASA images courtesy Takmeng Wong and the CERES Science Team at NASA Langley Research Center. 

For the Northern Hemisphere, the Winter Solstice is the shortest day of the year. In the steady march of the year in the Arctic, the days gradually grow shorter between June and December until the far North plunges into the complete darkness of winter. The trend reverses at Winter Solstice, the point during the year when the Northern Hemisphere is the most inclined away from the Sun. After the solstice, which falls on December 21 or 22 every year, the days begin to lengthen. Probably because the day marks the beginning of the return of the Sun, many cultures celebrate a holiday near Winter Solstice, including Christmas, Hanukkah, and Kwanzaa. 

On Winter Solstice, the polar North receives no energy from the Sun. In contrast, the amount of incoming solar energy the Earth receives on June 21, Summer Solstice, is 30 percent higher at the North Pole than at the Equator. The contrast between Winter and Summer Solstice is illustrated in these images. The images show the amount of sunlight that is reflected from the Earth as measured by the CERES instrument on NASA’s Terra satellite. In the top image, taken on Winter Solstice 2004, the far North is dark blue, indicating that no sunlight is being reflected back into space. The most sunlight is being reflected out of the Southern Hemisphere, where December 22 marked the longest day of the year. The lower image shows Summer Solstice 2005. Darkness dominates the South, while the North is now the location receiving and reflecting the most light. In both images, bright white clouds stand out because they are reflecting so much light back into space. 

Notice how the polar North reflects less light during its summer (June) than the polar South reflects during its summer (December). The reason behind this is land cover. Antarctica in the south is nearly entirely covered with bright white snow, which reflects light well. The northern oceans are also capped with sea ice, but the area covered with sea ice during the summer has declined in recent years. Snow cover has also decreased on land. According to a study published in Science on October 28, 2005, snow in the Arctic melted on average two and a half days sooner per decade between 1961 and 2004. Open water and snow-free land both absorb more sunlight than reflective ice, and they warm the atmosphere as they release the absorbed heat. Heat in the Arctic increased by about 3 Watts per square meter per decade between 1961 and 2004, the same amount of heating that climate change models predict after several decades of greenhouse gas warming. The Arctic is now warmer than at any time in the past 400 years, and the warming trend is likely to continue. Warmer temperatures and thawing soil will allow shrubs and trees to move farther north, and they absorb even more energy than the tundra that currently covers the North. 

Reference F.S. Chapin III and others. (2005) Role of Land Surface Changes in Arctic Summer Warming. Science 310: 657-660.

From the Earth Observatory: http://earthobservatory.nasa.gov/Newsroom/NewImages/images.php3?img_id=17130

Conclusion Questions

1.  What does it mean when an area experiences its winter solstice?

2.  How is that different than an area’s summer solstice?

3.  Describe how the amount of daylight and darkness change in relation to the winter and summer solstice.  

4.  If you were at the North Pole during its winter solstice, how many hours of bright sunlight would you have in a 24 hour period?


How many hours of sunlight would you experience during its summer solstice?

5.  Fill in the correct dates:









winter solstice 

summer solstice


southern hemisphere


northern hemisphere


6.  How do these dates compare to the satellite data collected for the two locations?

7.  Give two possible reasons why the maximum and minim temperatures did not occur on the solstices?

8.  Why might someone think that winter starts before or after the winter solstice?  

9.  Compare your data sheet and the graph for 1994 to 2005.  Identify which line you think is the northern hemisphere and which is the southern hemisphere.

10. Justify how you selected the hemispheres based on the trend lines of both sets of data.  

11. List three conclusions you can make about monthly near surface temperatures of these two locations using only your graph.  

12.  Which location has the largest temperature range?  What made you come to that conclusion?

13.  What causes the seasonal changes that we experience on Earth?

14.  Explain what part of the Earth would be least effected by this change.  
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