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Patterns of Change in Sea Ice Area Guide
The Principal Objective:

· Analyze graphs that describe seasonal changes in sea ice area in the Northern and Southern Hemisphere.


This activity can serve as a homework assignment of class activity and can be used either as an introduction to a study of the albedo affect or as an assignment that follows a hands-on study of the albedo affect. It can also accompany a study of the changes in Dearth’s seasons.

Upon completion of the initial assignment, students can be asked to develop their own set of research questions about the patterns of change in sea ice.
Examples of National Science Education Learning Standards:

· As a result of their activities in grades 5-8, all students should develop an understanding of the structure of the Earth System.

· The sun is the major source of energy for phenomena on the Earth’s surface, such as the growth of plants, winds, ocean currents, and the water cycle. Seasons result from the variations in the amount of the sun’s energy hitting the surface due to the tilt of the Earth’s rotation on its axis and the length of the day. (Page 161)
· As a result of their activities in grades 9-12, all students should develop an understanding of geochemical cycles.

· Movement of matter between reservoirs is driven by the earth’s internal and external sources of energy. These movements are often accompanied by a change in the physical and chemical properties of matter…... (Page 189)

STEM Contexts include a study of the:

· Seasonal changes in the length of daytime and solar insolation in the Northern and Southern Hemispheres.

· Interpretation of graphs that represent the similarities and differences of events that occur in the Northern and Southern Hemispheres.
· Establishment of norms for the analysis of climate.
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Representative Students Responses to Questions
Northern Hemisphere Sea Ice Area
Question 1: The sea ice area maximum occurs a few weeks before the Spring Equinox.

Question 2: The sea ice area minimum occurs very close to the date of the Fall Equinox.

Question 3: The sea ice area increased from a minimum of approximately 3 million square kilometers to a maximum of approximately 13.75 million square kilometers.

Question 4: The sea ice area minimum was approximately 1.5 million square kilometers less than the 22 year mean.

Question 5: The greatest departure from the 22 year norm occurred a few week after the sea ice area minimum.

Question 6: The months of the minimums and maximums would be reversed. For example, the sea ice area minimum would probably occur close to the Southern Hemisphere’s Fall Equinox which occurs in March rather than in September.

Question 7: The amount of change in sea ice area may be similar to that of the Northern Hemisphere.

Southern Hemisphere Sea Ice Area

Question 1: There appears to be two sea ice area maximums; occurs one in early August and another in early September.
Question 2: The sea ice area minimum occurs in late February which is a few weeks before the Fall Equinox.
Question 3: The sea ice area decreased from a maximum of approximately 15 million square kilometers to a minimum of 1.9 million square kilometers.

Question 4: The sea ice area minimum was approximately equal to the 22 year mean.

Question 5: The greatest departure from the 22 year norm occurred in late June of 2008 when the sea ice area was approximately 1.0 million square kilometers greater than the mean.
Question 6: The months of the minimums and maximums would be reversed. For example, the sea ice area maximum would probably occur close to the Northern Hemisphere’s Spring Equinox which occurs in March rather than in September.

Question 7: The amount of change in sea ice area may be similar to that of the Northern Hemisphere.

Question 8: The greatest total sea ice area for Earth seems to occur in the time period between late October and early November.

Examples of Sea Ice Resources
National Snow and Ice Data Center

· http://nsidc.org/arcticseaicenews/2008/092408.html
NASA’s Cryospheric Science Center
· http://neptune.gsfc.nasa.gov/csb/
NASA’s Visible Earth Program

·  http://visibleearth.nasa.gov/view_set.php?categoryID=509
European Space Agency web site

· http://www.esa.int/esaEO/SEM6MB9FTLF_index_1.html#subhead
The Cryosphere Today

· http://arctic.atmos.uiuc.edu/cryosphere/
Polar Bears International

· http://www.polarbearsinternational.org/in-the-news/freeze-up/
Science Daily

· http://www.sciencedaily.com/releases/2008/10/081003123248.htm
Science News

· http://www.molecularstation.com/science-news/2008/10/arctic-sea-ice-freeze-up/
Arctic Monitoring and Assessment Programme

· http://www.amap.no/?main=http%3A//www.amap.no/mapsgraphics/go/graphic/river-freeze-up-in-the-arctic
NOAA Arctic Report Card 2008 (with a graph of September minimums)

· http://www.arctic.noaa.gov/reportcard/seaice.html
ARCUS Sea Ice Outlook (With September 2008 report)

· http://www.arcus.org/search/seaiceoutlook/index.php
Summer – Winter Transitions in Antarctic Aquatic Ecosystems

· http://www.ipy.org/index.php?/ipy/detail/summer_winter_transitions_in_antarctic_aquatic_ecosystems
