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HNRS 228 Section 002 
Energy and the Environment 

Laboratory Exercise #10 – The Arctic Observatory 
 
In 1995-1996, Dr. Harold Geller while still working with the university consortium 
called CIESIN (Consortium for the International Earth Science Information 
Networks) under a research grant from the Office of Naval Research, led an 
effort (with Dr. Farzad Mahootian) to develop an educational CD-ROM for the 
Arctic region, called the Arctic Observatory.  You will be using this CD-ROM to 
examine a series of datasets which were built up from data acquired from a 
defense department satellite, which focused on the sea-ice in the Arctic region for 
the benefit of our submarines which monitored the region. 
 
Quit all other applications before starting the Arctic Observatory.  With the 
Arctic Observatory CD-ROM in the CD drive, open the CD and double click on the 
ARCOBS.EXE file on the CD-ROM.  After the opening sequence the following 
screen should appear. 
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You should continue by clicking on the “Observatory” button on the main menu (a 
number of the other buttons will crash the computer, so please just click on the 
correct button, it will save you time). 
 
Now continue by clicking on the “to the Observatory” button.  You should now be on 
the main screen for the Arctic Observatory, which should look something like the 
following screen. 
 

 
 
The Arctic Observatory was designed to allow you to view five characteristics of 
the Arctic environment using data gathered over a six-year period, 1985 through 
1990.  The data are as follows: 

 Surface Temperature 
o sea surface temperature measured in Kelvins 

 Ice Concentration 
o the percentage of ice coverage over a 25 km by 25 km area of ocean 

 Cloud Amount 
o the percentage of cloud coverage over a 25 km by 25 km area 
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 Near Surface Winds 
o the speed of near surface winds, measured in meters per second 

 Ice Velocity 
o the speed of ice movement, measured in meters per second 

 
By calling up the data in each of the two windows of the Observatory you may 
compare and investigate the relationships between these five parameters. 
 
The use of the buttons beneath the regional maps is outlined as follows: 

a) Visualize: presents one data visualization at a specific month and year for a 
single parameter.  To use this feature select the parameter you wish to view 
by clicking on “Surface Temperature” (the default setting).  This button will 
turn into a question mark and open a panel in the lower right that lists all 
five parameters.  Click on your choice.  To change the month and date click 
on “Jan” and “1985” to see your choices.   Finally, when you have selected the 
parameter, month, and year, you will need to click on “Do It!” in the lower 
left to view your selection.  Comparison studies between two parameters 
(for example, surface temperature and ice concentration) can be conducted 
by setting up visualizations in each window of the Observatory, and varying 
the date or the parameter. 

b) Animate: changes one parameter over time and allows you to observe the 
changes temporally.  To use this feature make your selection of parameter 
as you would in the Visualize feature, described above.  In this case, 
however, you must choose a start and end date for the animation, then click 
on  “Do It!”.  Comparison studies between two parameters (for example, 
cloud cover and ice concentration) can be conducted by setting up 
visualizations in each window of the Observatory, and varying the date or 
the parameter.  It is not possible to animate both windows simultaneously; 
however, you can select a different parameter in each window, then use the 
"-" and "+" buttons to advance to the next frame for each parameter. 

c) Sample: allows you to measure quantitatively the data at a  geographic point. 
In order to find the numerical value at a given point for any parameter, click 
the Sample button.  Next, move the cursor over the points for which you 
would like to obtain data values; these will appear in the box on the lower 
right , next to "Value". 

d) Metadata: gives you information about the data parameter that you are 
viewing.  Click the Metadata button.  Information about the satellite, sensor, 
spatial resolution and date of the data will appear.  The Metadata button is a 
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toggle switch, which means that you have to click on the button to make the 
Metadata screen disappear again. 

 
Note that the Inventory button, located in the General Metadata screen, shows 
which of these five parameters are available for which years during the 1985 to 
1990 period.  Not all parameters are available for all time periods because the data 
were collected by different means. It would be useful to know which data is 
available for which years.  In the table below, list the five parameters and the 
years for which these data are available in the Arctic Observatory. 
 

Physical Parameter Years for which data are available 
  
  
  
  
  
 
Experiment with various data combinations by using the side-by-side displays, 
compare, for example how two different parameters (e.g., surface temperature 
and ice concentration) change over the same period of time.  There are a myriad of 
parameter combinations that can be used.   
 
Choose to “Visualize” the “Ice Concentration” for “Jan 1985” in the left hand panel.  
Don’t forget to “Do It!”  Now choose to “Visualize” the “Ice Concentration” for 
“Jan 1990” in the right hand panel.  Again, you will need to “Do It!” 
 
Describe here, the differences and similarities between the ice concentration 
between January 1985 and January 1990. 
 
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________ 
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Choose to “Visualize” the “Ice Concentration” for “Jun 1985” in the left hand panel.  
Don’t forget to “Do It!”  Now choose to “Visualize” the “Ice Concentration” for 
“Jun 1990” in the right hand panel.  Again, you will need to “Do It!” 
 
Describe here, the differences and similarities between the ice concentration 
between June 1985 and June 1990. 
 
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________ 
 
Choose to “Visualize” the “Surface Temp” for “Jan 1985” in the left hand panel.  
Don’t forget to “Do It!”  Now choose to “Visualize” the “Surface Temp” for “Jan 
1990” in the right hand panel.  Again, you will need to “Do It!” 
 
Describe here, the differences and similarities between the surface temperatures 
between January 1985 and January 1990. 
 
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________ 
 
Choose to “Visualize” the “Surface Temp” for “Jun 1985” in the left hand panel.  
Don’t forget to “Do It!”  Now choose to “Visualize” the “Surface Temp” for “Jun 
1990” in the right hand panel.  Again, you will need to “Do It!” 
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Describe here, the differences and similarities between the surface temperatures 
between June 1985 and June 1990. 
 
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________ 
 
Note that there are five buttons arranged vertically at the left hand side of the 
Observatory screen.  Click on the “Map Info” button.  A geopolitical map of the 
Arctic region should appear. 
 
Sketch here the major features depicted on the geopolitical map in the Arctic 
Observatory. 
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Now go to the bathymetry (ocean depth) map and list the major basins in the 
Arctic Ocean and describe their location here. 
 
 
 
 
 
 
 
 
 
 
Now go to the major ocean currents map.  Sketch the map below and include the 
major currents on the map. 
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Now that you have gotten used to the interface for the Arctic Observatory, it is 
time to do some data analysis.  Your goal is to take data and develop a plot of the 
data so that you might investigate the relationship between ice concentration and 
the surface temperature. 
 
First, write here what you believe you will find regarding the relationship between 
ice concentration and surface temperature. 
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________ 
 
Now collect your data by filling out the following data table.  You will be examining 
the data that is associated with a longitude of 180o East and 70o North.  Use the 
“Sample” button of the Arctic Observatory, after selecting the desired month and 
year, to determine the value (use a number that is in the center of the range of 
numbers provided) of the parameter you desire. 
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Month Year Surface 

Temperature 
Ice Concentration 

January 1985   
April 1985   
July 1985   
October 1985   
January 1986   
April 1986   
July 1986   
October 1986   
January 1987   
April 1987   
July 1987   
October 1987   
January 1988   
April 1988   
July 1988   
October 1988   
January 1989   
April 1989   
July 1989   
October 1989   
January 1990   
April 1990   
July 1990   
October 1990   
 
Now plot the data on a graph on the following page with the x-axis as the time 
(month/year) and the left hand y-axis as the temperature in Kelvin, and the right 
hand y-axis as the percentage of ice concentration. 
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Now that you have your plot, describe the apparent relationship between ice 
concentration and surface temperature.  Compare your answer here with the 
prediction that you made prior to capturing the data and plotting it on the graph.  
Explain your reasoning. 


