Some notes on using MicroDEM for UM Geology applications

Peter van Keken, June 27, 2002

(Updated 8.4.03 by Dave Whipp)

In this short tutorial I’ll discuss the use of specific GIS software and data for the development of new teaching tools in the Geology department. As usual, this is a work in progress. First I’ll discuss the installation of the necessary software, how to pull in data for Wyoming, and provide descriptions of a few useful MicroDEM operations. I’ve tested the functions and operations below on a Windows 2000 machine as a user without administrative privileges (to mimic the conditions in 2516 CCL) but please let me know if errors pop up, or things don’t seem to function.

1. Terminology

UTM

Universal Transverse Mercator (meter based projection)

MGRS

Military Grid Reference System (similar)

DEM

Digital Elevation Model, USGS specific

Geotif(f)
Tiff image with geographic information (georeferenced)

DRG

USGS Digital Raster Graphics (for scanned maps)

DRG-E

DRG Enhanced

2. MicroDEM.

MicroDEM is a freely available program for working with GIS data, written by Peter Guth from the US Naval Academy. See http://www.usna.edu/Users/oceano/pguth/website/microdem.htm for information on version updates, demos, tutorials etc. Below we will use version 5.1 (also known as TerraBase II), which is slightly more stable and for now sufficient. You can install MicroDEM by following the instructions on the USNA website or by downloading http://www.geowall.org/data2/app_mirrors/microdem_setup.exe and running this executable. 

Before you install, please note that: 1) To install software you generally need to have administrative privileges. If you don’t, get the administrator to install it for you. 2) If you want to have other non-administrator users execute the software you need to change permissions on the installation directories. I’ve found it useful to install the software in a separate C:\microdem directory, rather than in the C:\Program Files directory, to avoid permission problems. 

3. Wyoming data sources

The majority of GIS data is available through the University of Wyoming: www.sdvc.uwyo.edu. Note that 10 meter DEMs are available for most of the state. Of particular interest for us are also the aerial photographs and  topomaps in DRG or DRG-E format.
a). 10 m digital elevation models.
Hit on consecutive pages: “spatial data for Wyoming”, “Browse Atlas”, “1:24,000 themes” and “elevation”. This gives you a WY index map. Field camp is in the Jackson quadrangle (4th from the top, 1st from the west). Each quadrangle is split up in 8x8 quads that correspond to the 7.5’x7.5’ topo maps. Camp Davis is in the “Camp Davis” quad, which is the third from the left, second from the top. In order to download you need to register (follow the instructions). Then you can download the DEM in ‘grid’ format (ArcView export) or ‘DEM’ which is what we want. Take a moment to explore the metadata. Note in particular that the projection used is UTM (zone 12) with the North America Datum of 1927.  Further nomenclature: In this Jackson quad, the rows are numbered a-d, and columns 1-8 starting at the lower right. Camp Davis is therefore c6. In addition, the Jackson quad starts at 43 N and 110 E, so the full name of the Camp Davis quad is 43110c6. The quad to the east is Bull Creek and is indicated by 43110c5. Because the download through the web is a bit tedious (no batch processing) and the SDVC data servers are rather slow I’ve downloaded the DEMs corresponding to the Jackson, Jackson Hole, Yellowstone South and Yellowstone North quads. See www.geowall.org/data/UM_Camp_Davis/10m_dem. 

For now, get the DEMs in DEM format (getting used to the lingo yet?): d43110c5.zip and d43110c6.zip. Unzipping these gets you 43110-c5.dem and 43110-c6.dem that can be read in MicroDEM.

b) aerial photography. 
Full resolution aerials can be obtained through, but not downloaded, from the SDVC servers. Go to the main page www.sdvc.uwyo.edu and hit the Aerial Photography link. The image browser shows the footprints of each aerial. Note that each standard topo quad is subdivided into four sections. The aerials can be downloaded in georeferenced JPG format, but the compression causes unsatisfactory resolution for some applications. You can download the JPGs also from the Geowall server for the Jackson/Jackson Hole area from www.geowall.org/data/UM_Camp_Davis/orthos . 

For high resolution images we download the aerials from the Wyoming Spatial Data Clearing House. Hit the corresponding link (http://wgiac2.state.wy.us/html/wsdc_index.asp). The Digital Orthophoto Quarter Quad files (DOQQ) can be downloaded in MrSid format. This website provides again an interactive map. Hit the Jackson/Jackson Hole quad and zoom in on Camp Davis and Bull Creek. Download the four MrSid files for each topo quad (e.g., 43110c54.zip) and unzip them. In order to read and convert the MrSid files for use in MicroDEM you need a viewer such as the Lizardtech MrSid viewer. Go to www.lizardtech.com and search for the MrSid Viewer; available for free download after registration and also from www.geowall.org/data/UM_Camp_Davis/applics. Open each file and export it (hit export button: make sure you haven’t zoomed the image yet, otherwise you may export only part of the image. The images are exported in Geotiff format). Note that the images get pretty big (40 Mbyte), so use a computer with decent amounts of memory. Make sure to check the metadata. Note that the coordinates are in UTM, zone 12, on the NAD83 (North American datum 1983).

c).Digital raster graphics: topo maps.
We have a choice of DRG and DRG-E format. The DRGs are an older format, based on scans of paper topographic maps using a 12 color palette. The images (often in geotiff) contain marginal information. The DRG-Es are ‘enhanced’ in particular by using full color and removing the marginal information. DRG-Es can be used in MicroDEM but I’ve found that it’s difficult to merge and/or subset them in the currently available versions. No problems with DRG-E, although minor problems may occur at the border of maps. Try it for yourself. If you just want to use individual, full quads, go for DRG-E. 

See: http://wgiac2.state.wy.us/html/AboutDRG.asp for topo maps in DRG format.

See: http://wgiac2.state.wy.us/html/ABOUTdrge.asp for the topo maps in DRG-E format. You can download the quads at 1:24,000 scales in MrSid (DRG-E) or GeoTiff (DRG) format. Save the DRG-Es in Geotiff format using the MrSid viewer. Check metadata and note that the coordinates are in UTM on the NAD27. 

4. Customizing MicroDEM.

Before spending a lot of time with MicroDEM it is convenient to customize it. You could do the following after starting MicroDEM:

1) Set UTM zone. Select Maps from toolbar and set default UTM zone to 12. I’d also hit the ‘verify datums’ button and set the map memory check to something bigger than 4 Mbyte (but keep it well below the current machines RAM). 

2) Select Options-Coordinates and hit dual elevation (ft/m). 

3) Select Options-Units and check the UTM button under location. 

5. First steps

Goal and requirements

We will perform a number of basic operations on DEMs and imagery near Camp Davis. The operations will be based on the files relating to the Camp Davis and Bull Creek quads; it’s convenient to have these downloaded on a local drive. Follow the instructions above to download (and if necessary to convert to GeoTiff), or download the source files from the geowall server:

DEM: www.geowall.org/data/UM_Camp_Davis/10m_dem/jackson
DOQQ: www.geowall.org/data/UM_Camp_Davis/orthos/MrSid
DRG: www.geowall.org/data/UM_Camp_Davis/DRG
DRG-E: www.geowall.org/data/UM_Camp_Davis/DRG-E
Download all the files relevant to the 43110c5 and 43110c6 quads.

Read and interpret a DEM.

Open MicroDEM and hit the second image on the toolbar (or hit File and Open DEM). Select 43110-c6.dem. The program will read the DEM and draw a shaded relief map with annotation. If you move the cursor over the map you can read off the coordinates and elevation. Camp Davis is around x=527620,y=4792220. I’d suggest to just play with the options for a while. When lost, start again. For example, hit LOS for “line of sight”. Then double-click two locations on the DEM. A window will pop up with the topography shown with an indication which slopes you can see from the first point. Or: hit perspective view (symbol on lower toolbar that looks like a 3D line graph with a P), double click viewer location (camp of course), and double click a point in the direction you want to see. You can change the options to get a better or different view.

Zoom the DEM by either using the lens with the + or the 1 symbol. “1” zooms it to 1 pixel = 10 meter. 

Merging and cropping DEMs.

Close all windows (or restart MicroDEM) and hit the In-Out button. Hit ‘merge’ and ‘dem’ buttons. This will open a window that will let you read consecutive DEMs. Hit ‘cancel’ after the last one. Then choose the location and name of the merged DEM. For cropping the merged DEM (e.g., to make a camp-centered DEM that is smaller than the merged c5,c6 quads) I like to keep control by specifying the corners manually. This allows me to overlap image data sets accurately.

To do this, open the merged DEM and pick the NW and SE corners of the area you like to crop. For example, take for NW: 526005,4796005; and SE: 532005,4788639 (UTM zone 12). This gives an area of approx. 6x7 km. Record your preferences and close the DEM. Hit In-Out and select ‘Subset’ followed by ‘DEM rectangle’ and ‘keyboard corners’. After opening the DEM you can select the NW/SE coordinates and save the DEM to a new file (e.g., crop.dem). Verify by opening this file. 

Merging and cropping aerials and  topographic maps.

For both files we use the “merge imagery” option of the In-Out function. 

a) For the topomaps we should use DRGs, rather than DRG-Es for the moment. Merging works similar to that described above for DEMs (although you have to confirm what datum is being used: make sure to set the right one!). After you load the files to be merged, hit ‘cancel’ and choose the name of the merged file (e.g., merge_drg). After merging you will see a number of files with this name (but different extensions). You should use the .IDX file for future usage, as this file is the reference to the actual data. For making a subset you have to know the corners of the image in the MGRS (hey, it’s free software). For this compute the MGRS from the UTM corners by hitting the ‘UTM’ button on the toolbar. This provides you a screen for the conversion of coordinates between different systems and for various datums. Hit the UTM button, type in the NW coordinates and hit the MGRS button to find: 12TWN2600560005. For the SE corner you should find: 12TWN3200588639. Note that the last five digits of both UTM coordinates are represented in the 10-digit numerical value of the MGRS. Now we’re ready to merge. Close the conversion screen, hit In-Out, followed by ‘subset’, ‘imagery’ and ‘keyboard coordinates’. Find the image to be cropped (e.g., MERGE_DRG.IDX) and use the MGRS coordinates. Save, for example as, CROP_DRG. 

b) For the aerial photography we first have to consider that each topo quad is covered by four DOQQs. For the cropped area that we’ve been using it is sufficient to use the SE corner of Camp Davis (c63) and the SW corner of Bull Creek (c54). The MrSid files are in zipped form on www.geowall.org/data/UM_Camp_Davis/orthos/MrSid. Merge through the In-Out “Merge Imagery” option. Crop the image the same way as described in for the DRGs above and save (e.g., CROP_AREAL). 
c) You can try to do the same for the DRG-E, but you’ll notice that MicroDEM gives a warning about only using the merge/subset option for DOQQ and DRG, and that when you load the merged/subset image you’ll get only the first band (grey scale image of what is probably the Red from the full RGB palette). Hopefully this will improve in future versions of MicroDEM; I checked this in version 6.0 and it gives the same problem. 
Moving about.

Load the cropped DEM, aerial and topo map. If you have the windows side by side you notice that moving the cursor in one automatically shows the position in the other windows as well. Focus on the symbols at the top of the image. You can zoom in on the images by hitting the lens+ symbol and specifying the enlargement, or if you have enough computer memory, hit the lens1 symbol to go to the highest resolution. 

You can print the images to scale. Hit the printer symbol and go to print-to-scale. Set the desired scale (and notice that if you try to do 1:24,000 you will get 2x2 pages printed out). 

Use the symbol that connects to +’s to find the bearing, distance and slope between two points (hit the symbol and double click on beginning and end point). 

You can add symbols by hitting the second symbol (next to the printer): add spot elevations, or just your own symbols. Notice that you can edit the symbol table (click the right mouse button with the cursor on the image). You can export these symbols in a file by going to the main menu under “File” and “Save point symbols”. In a new image you can load these again. 

