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Data Tools Lesson:  Topography

Strand:  Earth and Space Science Grades 6-8

Learning Standard #1:  Recognize, interpret, and be able to create models of the earth’s common physical features in various mapping representations, including contour maps.

Skills of Inquiry Grades 6-8

· Select appropriate tools and technology (e.g., calculators, computers, thermometers, meter sticks, balances, graduated cylinders, and micro-scopes), and make quantitative observations.

· Present and explain data and findings using multiple representations, including tables, graphs, mathematical and physical models, and demon-strations.

· Draw conclusions based on data or evidence presented in tables or graphs, and make inferences based on patterns or trends in the data.

· Communicate procedures and results using appropriate science and tech-nology terminology.

Background:

The USGS (United States Geological Survey) is the primary publisher of topographic maps in the United States.  These maps provide useful information regarding landforms, land use, natural resources, and processes that affect the shape of the land.     

Topographic maps show surface features of an area and use symbols to show

elevation, relief, and slope of the ground surface.  Map symbols include those for

boundaries, roads, buildings, vegetation, water features, marshes, and various other features.    

Mapmakers use contour lines to represent elevation, relief, and slope on topo-graphic maps in addition to a scale that shows a close-up view of part of the Earth’s surface.  Businesses, local governments, engineers, and the scientific community find map data invaluable for the building of stores, highways, bridges, and many other construction projects.

Part 1:  Introduction to GeoMapApp and Land Topography
Learning Goals: 

· Download and install GeoMapApp.

· Use GeoMapApp for the topographic study of land features.

· Become familiar with the GeoMapApp toolbar.

1. Download and Open GeoMapApp.
a. Open internet explorer and type the URL for GeoMapApp—

http://www.geomapapp.org
b.  Scroll to the bottom of the page and click the link for your computer’s operating system.

c. Read the terms of distribution and click AGREE to download the software.

d. Save to My Documents or to the Desktop.

2. After completing the download, locate the program file on your computer and double-click the GeoMapApp.jar icon to begin the program.

a. Click OK to open the default Map.
b. Once GeoMapApp is running, you will see a map image of Earth.

3. Explore features of GeoMapApp.
a. Zooming in and out
· Click the magnifying glass in the toolbar that has a plus sign.
· On the map, click the country or ocean you would like to enlarge.
· To zoom out, click the magnifying glass with the minus sign.
b.  Reading the cursor location

· Move your cursor across the map image and observe the latitude and longitude coordinates at the top of the map.
· The value for longitude indicates direction East or West of the prime meridian.
· The value for latitude indicates direction North or South of the equator.

c.  Displaying a distance scale
· On the drop-down menu at the top, click on View and select Map Scale which will turn on the distance scale.
· Move the scale to any location on the map and practice measuring a short distance along one latitude line by moving the cursor across the scale.
· Scales on GeoMapApp only apply to the latitude where they are displayed and will change as you change latitude.  To see a distance scale for other latitudes, try clicking the arrows at the side or bottom of the window to scroll the map.  The map image will appear to move underneath the stationary scale.
Part 2:  Take a Cross-Country Trip of the United States 
Learning Goals:

· Gather elevation data along a specified latitude line.
· Accurately measure and record elevations of U.S. topography.

· Use Excel to create a graph of elevation data.

1.  Prepare to gather data from the United States.

Click Places on the menu and choose World to return to the original map view.  

From the drop-down menu, choose View and click on Map Inset to turn it off.  Map Scale should be checked.
Click the magnifying glass with the plus sign and drag a zoom box that covers the area of the United States.  To prevent further zooming, click on the arrow tool once you have your box.

Click the Grid button to load topographical information for the U.S.

Grid Options will be available once the grid is loaded which shows information about how the colors are used to generate a visualization from the numeric data.
Minimize the dialog box, do not close it!
  2.   Collect elevation data along a latitude line.

a. Observe the elevation at the top of the GeoMapApp window as you move your cursor across the U.S.  Move the scale toward the Pacific west coast  and choose longitude line (degrees west) and a latitude line of your choice (degrees north).
b. Collect and record elevation data in your data table every 200 km, beginning at the west coast and ending at the east coast.  Make sure you record each elevation at the exact latitude you originally chose.
c. When you reach the end of the scale bar, move the scale to the right to reposition it and continue collecting data.  
   3.  Graph elevation data to visualize the topography of the United States.

Select File>>Open>>Excel.
Name column A (distance) and column B (elevation).  Adjust column widths.
a. Enter data in the appropriate columns and Save As Elevation Data of U.S.
b. To graph your data, highlight cells 2A—25B and click on the Chart Wizard icon from the top. 
Complete each step:
Select Chart type:  Line>>Next

Chart Source Data

Tab Data Range

Series in:  column>>Next

Chart Options

Chart Title: Topography of the U.S.
Category (x) axis: Distance (km)

Category (y) axis: Elevation (m)>>Next

· Chart Location:  As object in:  Sheet 1>>Finish
f   Click on graph and Save As Topography of U.S. Graph.xls

        4.  Write your analysis and conclusion as you consider the following questions.
a. What do the high and low points along your graph mean?

b. What are the various landforms (topographic features) of the U.S. as you traveled from the Pacific West Coast to the Atlantic East Coast?
c. What parts of the U.S. may cause travel difficulties or challenges?

d. From your map profile, how could you describe the topography of the continent at lower and higher latitudes?
e. What additional information would you need to collect to create a three-dimensional shape of an area of the U.S.?
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Data Tools Investigation:  Topography

Data Table
	Longitude
	Latitude
	Distance (km)
	Elevation (m)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Analysis and Conclusions
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