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Web Extras for Chapter 6:  Topographic Maps and Digital Elevation Models
5. Maps of the National Parks. Although available at individual National Park Service websites, maps to all the parks can be found at a single site posted by the library of the University of Texas:  http://www.lib.utexas.edu/maps/national_parks.html.  This site also includes useful older maps that are otherwise hard to find.

Look at the long list of parks:  Did you know there were so many national parks and monuments?  For this exercise, select Devils Tower National Monument [Wyoming] (shaded relief map) and answer the following questions:


a. Devils Tower is a hill that invites exploration.  What is its elevation at the peak?
     




b. What is the contour interval of the map?
     




c. What is the approximate height of Devils Tower?
     



d. What is the top of Devils Tower like?  Is it jagged, flat, or domed?
     




e. What does the dashed line that more or less encircles Devils Tower appear to represent?
     



f. Let’s say you want to hike to the top of Devils Tower.  Is it too steep?  To find out, you could make a topographic profile like the one below:
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Then you could calculate the slope in degrees using slope = tan-1(rise/run) or measure it directly from the graph using a protractor.  What is the slope?
     


Do you think that you could walk up this hill, or do you think perhaps you’d have to scale it like a rock climber?
     



For comparison, a typical roof in the United States has a slope of about 18°.   Really steep roofs, like were popular in the 1920s, have slopes up to about 60°.


Devils Tower is visually striking, geologically interesting, and a classic place for technical rock climbing.  An image search provides a host of spectacular shots, including ones with rock climbers scaling the tall columns running up the tower.  A National Park Service website (www.nps.gov/deto) provides an explanation of its igneous origins (Nature and Science, then Devils Tower – A Really Big Rock?) as well as a history of some of the early climbs (History and Culture).

6. Topographic maps on the web:  It is often handy to be able to download a detailed digital topographic map of an area of interest.

· The United States Geological Survey Publications Page (www.usgs.gov/pubprod/) provides access to scans of their 1:24,000, 1:100,000, and 1:250,000 maps as well as links to order paper copies of their publications.  Click on Download digital scans of topo maps, then use the Map Locator to help you download the free USGS maps.  Click on the red marker to get the scans of the available 1:24,000, 1:100,000, and 1:250,000 scale maps.  The only trick to this site is you have to set your web browser to accept all cookies; it provides instructions for the various browsers.


Canadian topographic maps are available in one of two ways.  The Atlas of Canada – Toporama page (http://atlas.nrcan.gc.ca/site/english/maps/topo/map) allows you to see seamless topographic maps covering any particular part of the country.  You cannot download an entire map, but you can get fairly large segments by selecting the XL button.  To get scans of entire Canadian maps, visit the Natural Resources Canada GeoGratis page (http://www.geogratis.ca/geogratis/en/index.html).  Click on Download Directory in the column along the left, and then Raster Data, Scanned Maps, and finally the http link to the right of CanMatrix – Print Ready, Digital Topographic Maps of Canada.  You will have a choice of 1:50,000 or 1:250,000 maps, and from here you will need to know the code designation of your map.  To find this, click on the Toporama map.  You’ll see a numbered grid that subdivides the entire country.  Click on the number of the region that contains your map, and you’ll find that each of the numbered boxes is subdivided into lettered boxes.  Click again and the lettered boxes are again subdivided into numbered boxes.  A 1:50,000 map has a number like 92-G-09, where 92 is the biggest box, G is the box within 92, and 09 is a box within G.  Get the code you need from Toporama, and the folders in the CanMatrix directory correspond to this hierarchy and thus allow you to find the map you want.

· Google Maps (maps.google.com) includes a “Terrain” button that gives you a shaded relief map that, when zoomed in close enough (but not too close), includes labeled topographic contours.  These aren’t as detailed as the USGS maps, but the shading often makes strikingly clear the topographic features of a given area.  In recent years Google has been shifting the precise location of the “Terrain” button.  It should be available somewhere associated with the “Map” view menu (as opposed to the satellite view).  You may have to zoom out in order to see the “Terrain” option.


7. Make your own DEM:  If you want to highlight the topography of a given area, it is handy to be able to make your own DEM of the area.  To do this you will need both the DEM data and the DEM software.  The USGS Seamless Data Warehouse is a convenient way to get the data for an arbitrary bit of the United States.  Mapmart is better if you want to download data for a particular 7½’ map or set of maps. 
· The USGS Seamless Data Warehouse (http://seamless.usgs.gov/) provides access to aerial photographs, DEM data, and other information.  To get to the data, click on Seamless Viewer (lower left of screen). To get to a specific spot, you can either use the magnifying button at the top-left of the page or click on the binoculars icon to search for a specific spot.  If you search for “Mount Shasta”, for example, you’ll get search results at the bottom and a Goto link that you can click.  If the shaded relief map does not zoom in close enough, and you don’t know where your feature is on the map, go to the Scale Information area at the top-right of the page and click on the In magnifying.  If you have found your feature or another of interest, you can click on the Zoom magnifying lens and click on your feature.  The hand icon under the Tools menu allows you to center your image.  You only need to get approximately what you want to see; ultimately you can drag a rectangle to cover the specific area you want data coverage for.  For more information, there is a tutorial link at the top of the page to guide you through this page.  

When you get the area you want, click on the Download link in the upper right.  Under Elevation click on the 1” NED for national elevation data that provides one data point for every 30 m2 of land area.  (The 1” refers to one second of one degree of square area at the Earth’s surface.)  For 10-meter resolution data, click on the 1/3” NED box.  The ultra high-resolution 1/9” data do not seem to be widely available.

To get data just from the area you want, click on the first icon under the Downloads menu on the left and carefully drag the rectangle across your area of interest.  A new window will pop up; click the Download button and the download will start.  One you have these data, you read DEM software resources below to get some software to display it.

· MapMart (www.mapmart.com) allows you to download USGS DEM files for 7 1/2-minute quadrangles.  Click on the digital elevations panel, then Purchase By USGS Quad (don’t worry—this will get you to free DEMs), and finally hit the big Begin search for Digital Elevation Models CLICK HERE! button.   This gets you to a map of the United States.  Click on Zoom to… to search for a particular place.  When you are zoomed in close enough, you will see the names of the quadrangle maps that you can select.  To download one, click on the Select Area button at the top of the screen.  You can click on individual quads or drag the mouse across several at once.  Once you’ve selected the ones you want, hit Continue.  You will then get the order form.  There are lots of options you can pay for, but the 10- or 30-meter resolution SDTS files (SDTS is a particular file format) are free.  Fill in your name and other information, and click Next Step.  Finally, click the Download link.  Now all you have to do is get the specialized software you need to read the SDTS DEM files.


· DEM software resources:  Here are links to two free software packages that you can use to view your DEM data:

PC: dlgv32Pro (mcmcweb.er.usgs.gov/drc/dlgv32pro/) is a nice freeware package for PCs.

Mac:  SimpleDEMViewer (http://www.jizoh.jp/english.html) is a nice freeware package for Mac OS 10.4 or newer.

You will have to go through any available help or tutorial files to figure out how to use either software package.  Since they are free, user support is limited.

8. Keep track of a changing magnetic declination:  USGS maps are published showing the angular difference between geographic north and magnetic north at the time the map was published.  Unfortunately, the magnetic declination changes surprisingly quickly over the years.  If you need to know the current declination for a particular area (for precise navigation by compass or precise geologic field work), visit http://geomag.usgs.gov/ and click on Charts to get the latest declination map.

Where is the magnetic north pole today? Magnetic north is always on the move. The Canadian Geologic Survey has set up a nice website (gsc.nrcan.gc.ca/geomag/nmp/northpole_e.php) showing the magnetic north pole’s current and past positions on its journey through northern Canada. It explains why variations occur on daily and yearly time scales and projects the future locations of the magnetic north pole. It is a well-done website that you may find to be quite interesting.
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