[bookmark: _Toc382162831]Introduction to Online Topographic Maps


Created by:
Mark W. Bowen
Department of Geography and Urban Planning
University of Wisconsin Oshkosh
Oshkosh, WI 54901 
Phone: 920-424-7114 
E-mail: bowenm@uwosh.edu

Purpose:
The purpose of this exercise is for you to become familiar with the information presented on a digital topographic map and how to interpret that information.

Essential Learning Outcomes:
Interpret information included in a topographic map
Measure distance on a digital topographic map
Calculate area
Determine precise coordinates

Equipment required:
Computer with internet access
Google Earth computer program (available free at www.earth.google.com)
Adobe Acrobat Reader (available free at http://get.adobe.com/reader/)
TerraGo Toolbar (available free at http://www.terragotech.com/products/terrago-toolbar)

Instructor’s Notes:
This exercise was developed for an online class and intended for students to work independently. While the exercise is specific to the Oshkosh, Wisconsin 7.5’ USGS topographic map, the exercise could easily be modified for a different region. Students must be able to install the TerraGo toolbar on the computer, so they may not be able to answer all questions if it is not currently installed and they are prevented from installing software on campus computers.

Background:
A topographic map is a detailed and accurate portrayal of the natural landscape and includes many important cultural features as well. Relief (or topography) is quantitatively depicted by the use of contour lines – lines of constant elevation. Topographic maps are typically drawn at a larger scale than most maps, and thus, provide greater detail for a smaller area.

Systematic mapping of the topography of the United States did not begin until after 1884. The task was assigned to the newly created United States Geological Survey (USGS). Mapping was originally based almost exclusively on field surveys and hand sketching of contour lines based on surveyed control points in the field. It wasn’t until after the world wars that the field of photogrammetry was developed. Large swathes of territory could be quickly and more accurately mapped by use of aerial images. Pairs of images with significant overlap taken from slightly different angles created a three-dimensional “stereoimage” from which elevation could be determined. 

Topographic maps were originally created at 1:250,000 scale and later 1:62,500 (15 minute series) scale. With the use of photogrammetry, and the demand for more detailed maps, the USGS began creating the much more detailed 1:24,000 (7.5 minute series) scale map series. The 1:24,000 scale is the most popular map scale now produced by the USGS. Mapping of the contiguous 48 states at 1:24,000 scale was completed in 1991. 

In 2001, the USGS released “The National Map”, an online platform to display and distribute geographic data to users. The National Map consists of eight data layers: transportation, hydrography, boundaries, structures, geographic names, land cover, elevation, and orthographic images. Digital versions of topographic maps were released via The National Map in 2009 as geoPDF files and include a variety of layers, such as aerial imagery, that can be toggled on or off. The 7.5 minute series maps are now updated every three years as new aerial images are collected for the National Agricultural Inventory Program. The USGS is currently in the process of digitizing all topographic maps created prior to 2009. 

Exercises:
[bookmark: _Toc382162832]
Part 1 – Reading and interpreting a geoPDF topographic map
Navigate to http://nationalmap.gov/ustopo/ and click on the “Current US Topo map coverage” link. You can use this website to search for current and historical topographic maps for any location within the United States. Search for “Oshkosh, WI” using the search bar. Click on the red icon that appears over the city of Oshkosh and download the 2010 7.5 x 7.5 grid map by clicking the link for file size (13.65MB). The geoPDF topographic map of Oshkosh, WI is also available for download from D2L.

Upon opening the map, you should see a topographic map with an aerial image overlay. To navigate the map and control which layers are visible, you need to enable the Layers panel in Adobe Reader by going to View, then Show/Hide, then Navigation Panes, then enable Layers.

1. What is the scale of the map?		




2. What is the contour interval of the map? 	

	


3. What is the name of the quadrangle map immediately west of the Oshkosh quadrangle? 



4. What is the map projection?		




5. What is the date for the imagery? 	




You will now use the TerraGo Toolbar to complete a series of measurements. Under the TerraGo menu, select GeoPDF Toolbar, and then select GeoTool. Zoom the map to 400%, then navigate to Titan Stadium (on the west side of the Fox River, immediately west of UWO campus – it is visible as a green field encircled by reddish-orange). Right-click on the map – if not already visible, you want to show Coordinates and show Geolocator. Left-click on the center of the football field.

6. What are the precise latitude and longitude of the center of Titan Stadium?




7. What are the precise Universal Transverse Mercator coordinates visible in the Geolocator box?




You can now close the GeoLocator box and select Measure Length. To begin measuring, left-click on your point of origin, continue to left-click to create segments, and when you are finished double-click to end your measurement. Measure the length of the Fox River between Lake Butte Des Mortes and Lake Winnebago. Begin at the thin blue that extends from Lake Shore Municipal Golf Course to Riverside Cemetery, end at the thin blue line that crosses the river west of the Mill Street Boat Ramp. You should create approximately 10 continuous segments along the center of the river. 

8. What is the length of the Fox River between Lake Butte Des Mortes and Lake Winnebago? 




Still using the Measure Length tool, click on the Wisconsin St. (AKA Hwy 44) bridge near the center of the river and click on the Congress St. (AKA Hwy 21) bridge near the center of the river.


9. What is the azimuth of the river between the two bridges?




You can now close the Measure Length box and open Measure Area. Navigate to the Wisconsin St Prison Farm, zoom to 400% and measure the total area of the prison farm using the road that encircles the prison farm as the boundary. Begin by left-clicking on the curve of the road in the NW corner, then click on the road intersection at the SW corner, then the curve in the road at the SE corner, then double-click at the curve in the road at the NE corner.

10. What is the total area of the Wisconsin St. Prison Farm?




11. What is the approximate length of the perimeter of the Wisconsin St. Prison Farm?




To make it easier to read the contour lines, turn the image off using the Layers panel. Attempt to determine the elevation of the Wisconsin St. Prison Farm.


Part 2 – Topographic maps in Google Earth
Open Google Earth and load the Historical Topographic Maps layer. To load the layer, click on the “Earth Gallery” button in the top right-hand corner of the Layers panel. This will open a browser window with a series of Google Earth files. Search for “topographic maps”. Click on the “Historical Topographic Maps” icon, and then click on the “View in Google Earth” button below the right-hand corner of the map. You can save the file to your computer and open it with Google Earth, or you can select “Open with”, click on the browse button, and select Google Earth. Click Ok and the “Historical Topographic Maps” layer should appear at the bottom of the Layers list.

12. In what year was this map created?




13. What was the name of University of Wisconsin Oshkosh when this map was created?
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14. What is the contour interval of the historical topographic map?




15. What is the approximate elevation of the Wisconsin St. Prison Farm?





Navigate to the Wisconsin St. bridge and zoom to an eye altitude of ~4,000 feet.

16. What is the width of the river at the Wisconsin St. bridge in feet?




17. How deep is the river immediately upstream of the Wisconsin St. bridge?




Now load the USGS Topographic Maps layer from the Earth Gallery. Navigate to North Dome, Yosemite National Park, CA and zoom to an eye altitude of ~10,000 ft.

18. What is the contour interval of this map?




19. What is the approximate difference in elevation between the peak of North Dome and the valley floor?




20. The slope of Yosemite Valley primarily faces which cardinal direction (i.e., north, south, east, or west)?
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