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Introduction to GeoMapApp: Exploring Earth’s Topography
Student Handout
Why? Topographic profiles allow us to view and analyze cross-sectional side views of Earth’s surface features. In this learning activity, we use profiles to calculate gradients of elevation.

Structure of GeoMapApp Learning Activity: As you work through the GeoMapApp mini-lessons you’ll notice a box, (, at the start of many paragraphs and sentences. Check off the box once you’ve read and understood the content that follows it.  Doing so will help you keep your place on the worksheet as your attention moves back and forth between your computer screen, your instructions, and your answer sheet.  This ( symbol indicates that you must record an answer on your answer sheet. Action steps are numbered like this: 15. (   Questions are lettered and indicated by the ( symbol, like this: 15a. ((.
Learning Outcomes: At the end of this lesson, you should be able to:
· ( Collect the data necessary to calculate gradients (slopes).
· ( Analyze and interpret profiles and gradients to characterize Earth’s surface features.
· ( Draw and analyze a topographic profile with GeoMapApp.
Exploring Earth’s Topography
1. ( Click on the Zoom tool [image: image7.jpg]B Global Grids
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 and place the cursor on the GeoMapApp display at approximately 135° W, 50° N.  Create a zoom box by left-clicking and dragging the cursor south and east to approximately 10° W, 10° N. Releasing the mouse button will zoom in to the box you’ve created.
2. ( Click once on the Global Grid button [image: image2.png]


 to turn on the elevation “grid”*. The button will appear darker blue (depressed) when the grid is turned on. *(In GeoMapApp, a grid is a digital map representation of some 3-dimensional data set such as topography, bedrock age, gravitational field, etc.)
( The Global Grid will take a few moments to load.  As it loads, a “Global Grid” window will open. If necessary, move the Global Grid window to one of the lower corners of the computer screen. Sometimes the window will be ‘parked’ in your Windows taskbar.  If that’s the case, simply open it from there.
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3. ( Turn on the profile tool [image: image3.bmp] in the Global Grids window and place the cursor on the map at approximately 135° W, 35° N.  Click and hold the left mouse button, and drag the mouse from west to east (to the right) across the map to 15° W, 35° N. When you release the mouse button, GeoMapApp will draw a line on the map and a “Profile” window will open. You may need to move the profile window to another part of the screen in order to see the map.  
3a. ((Is the line drawn on the map curved or straight? 
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4. ( Look at the Profile window, click back and forth between the Great Circle and Straight Line options, and describe the difference in the appearance of the two profiles on the map. For now, select Straight Line to draw a profile that crosses the United States and Atlantic Ocean at about 35°N latitude.
5. ( Notice, too, that in the upper right of both the map window and the Profile window the longitude, latitude, and elevation at the position of the cursor are displayed.  As you move the cursor around, the values change.
6. ( Look at the scale of the X and Y axes in the Profile window. 
6a. ((How many kilometers are represented by each interval on the X-axis? 
6b. ((How many meters are represented by each interval on the Y-axis? 

7. ( Slide your cursor along the profile drawn in the Profile window, and notice that a small marker corresponding to places on the chart appears on the profile line on the map. 
7a. ((What does the elevation of “0m” represent? 
7b. ((Move the cursor over the seafloor, noticing the elevation values.  Are the elevations on the seafloor (+) or (-)? 
7c. ((What does an elevation on the seafloor of -1,500m mean? 
7d. ((Which is deeper, seafloor at -2,000m, or seafloor at -6,000m? 
7e. ((What are the longitude and latitude (in decimal degrees) of the highest point on your profile?  
7f.. ((What is the elevation of that high point?
7g. ((What large-scale landscape feature is represented at the high point on the map?
7h. ((What is the total relief (range of elevation from lowest to highest) on the land area crossed by your profile? 
7i.  ((What is the total relief of the seafloor (range of elevation from most shallow to deepest) in the area crossed by your profile?

7j.  ((Along the profile, which has the greatest total relief, land area or seafloor? 
7k. (( Name the mountain range in which the highest elevation occurs.  

7l.  (( Notice the small mountains around 80°W longitude.  What is the name of that mountain range? 

8. ( Gradient (or slope) of the landscape is described as “the change in elevation over distance”, and can be calculated by the following formula:

Gradient = Change in elevation/distance over which the elevation changes


9. ( To calculate the average land gradient between the low point on your profile at about 90°W and the highest point on the profile west of there, collect and record the following data from your  profile.

9a. ((Elevation of low point near 90°W 

9b. ((Elevation of highest point to the west 

9c. ((Calculate the change in elevation (Elevation of high point – elevation of low point)

10. ( GeoMapApp has a nice feature that lets you re-locate the 0 on the Y axis by simply double-clicking any point on the profile.

10a. ((Double-click the high point on your profile, and measure and record the horizontal distance from the high point to the low point around 90°W.

10b. ((Calculate and record the average gradient. 
11. ( Fill in the blank to complete the following sentence:

11a. ((After traveling 1 km westward across the United States from the low point at about 90°W  toward the high mountains to the west, your elevation above sea level will have changed, on average, by ___________m.

11b. ((If you were walking that kilometer, the walk would seem to be (A) fairly steep   (B) moderately steep   (C) nearly flat.
