EXAMPLES OF INVESTIGATIONS USING SATELLITE OCEANOGRAPHY 
DR. MICHAEL J. PASSOW

STAO 2003

SEA SURFACE TEMPERATURES (SST)


Satellites have provided vast amounts of data that permit temporal studies of sea surface temperatures and how they change. Many sources of satellite-derived SST images now exist. For instance, you can find an image of the situation in the last week or so at http://www.cdc.noaa.gov/map/images/sst/sst.gif

NOAA’s Climate Diagnostics Center (CDC) provides a variety of images suitable for student investigations at http://www.cdc.noaa.gov/map/.


NOAA’s National Environmental Satellite, Data, and Information Service (NESDIS) also provide many resources that can be used to develop activities about changes in SST and related topics. They are at http://orbit-net.nesdis.noaa.gov/orad/sub/sst_anomaly_2m.html.

ACTIVITIES BASED ON TROPICAL RAINFALL MEASURING MISSION (TRMM) SATELLITE IMAGES

The Institute for Global Environmental Strategies (IGES), under contract to NASA, created five on-line investigations aimed at middle and high school students, which are available at http://www.strategies.org/TRMM.html
   
Themes include “Energy,” “Wind,” “Precipitation,” “Clouds,” and my favorite, “Weather.” (It’s my favorite because I created it.)

CANADIAN SATELLITE IMAGERY 

The Meteorological Service of Canada provides satellite images at http://www.weatheroffice.ec.gc.ca/satellite/index_e.html. Much of this utilizes NOAA’s GOES-East and GOES-West images. Student can work with these to develop better understandings about weather, or to investigate particular problems.

      
The HRPT images provide views of areas that are often difficult to monitor due to their remoteness and harsh conditions in some seasons. 
SEA ICE INVESTIGATIONS

Satellites have provided the best way to monitor the seasonal changes in the extent of sea ice in the Arctic and Antarctic. One image of current ice coverage is found at “The Cryosphere at a Glance,” http://nsidc.org/cryosphere/glance.


Comparisons of sea ice coverage throughout the year can be made by going to http://nsidc.org/data/seaice_index/archives/image_select.html
Set the Hemisphere choice to “Northern,” Year to “2002,” and image to “Sea Ice Extent.” Go through the twelve months from January to December and observe seasonal changes. Follow the same procedure for the Southern Hemisphere. Note that these images are circumpolar with the North or South Pole located in the center. The total extent of sea ice is indicated at the bottom of the image.

Find and, if desired, print out the months of maximum and minimum sea ice extent.

Northern Hemisphere

     Month of max. sea ice extent__________   Total extent _________ mil. sq. km

     Month of min. sea ice extent__________    Total extent _________ mil. sq. km


Southern Hemisphere

     Month of max. sea ice extent__________   Total extent _________ mil. sq. km

     Month of min. sea ice extent__________    Total extent _________ mil. sq. km

Times of maximum sea ice extent occur in the Northern and Southern Hemispheres at about (the same time) (six months apart). 

Times of minimum sea ice extent occur in the Northern and Southern Hemispheres at about (the same time) (six months apart). 

It appears that there is a lager percentage of the (Arctic) (Antarctic) sea ice that melts back in the summer.

Variation in solar radiation, atmospheric and oceanic forcing, and distribution of land and water are factors that influence distribution of sea ice in the polar regions. Of importance is that fact that in the (Arctic) (Antarctic) the ocean is poleward and the land is equatorward, whereas in the (Arctic) (Antarctic) the ocean is equatorward and the land is poleward.
OTHER SELECTED WEB SITES:

International Ice Patrol: http://www.uscg.mil/lantarea/iip/home.html
Arctic Sea Ice: Channels of Life: http://www.oceanexplorer.noaa.gov/explorations/02arctic/background/sea_ice/sea_ice.html
