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Overview

xe "Overview"
The DEM Reader is a special COMPASS program that allows you put surface terrain over the top of your cave plots. The surface terrain can be represented as grid of lines, contour lines or both grids and lines. 

The data for surface can be entered manually from a topographic map or read from Digital Elevation Model DEM) files available from the United State Geological Service. Each DEM file contains the elevations of thousands of points over a particular portion of the land surface. 

Getting DEMs

xe "Getting DEMs"
Before you can create a surface model of the terrain above a cave, you must acquire DEM files for the area you are working in. This data is available from United States Geological Survey (USGS) and several other commercial sites. 

DEM Formats. The USGS has two format for DEMs. The first format is the original DEM format, which is usually referred to as DEM. The second format is a new format called "Spatial Data Transfer System" (SDTS.)

Converting SDTS Files. The DEM Reader will directly read the original format. A special converter is included with the DEM Reader that will convert SDTS files to the original format. For detailed information about working with SDTS files, click here.

File Sizes. The DEM reader will handle two kinds of DEM files: One degree and 7.5 minutes files. Each of these sizes has advantages and disadvantages. 

One-Degree Files. The One-Degree files cover one square degree of the earth's surface. The data points are spaced about 300 feet or 90 meters apart. This means that sinkholes, hills, valleys and other features smaller than 90 meters, may not be visible on these maps. The one-degree maps do have three advantages. First, they are available for the whole United States. Second, they more readily available on the internet. And, finally, they are free. The USGS maintains a repository of DEM files covering the whole United States. 

USGS One-Degree File Repository. Currently, one-degree files are available here:

http://edcwww.cr.usgs.gov/glis/hyper/guide/1_dgr_demfig/states.html
The files are organized by state and have names that correspond to the nearest large town or landmark. Each file covers one degree of longitude and latitude. If you have a map with longitude and latitude lines on it, it is fairly easy to pick the proper file. Please check the Compass web site for the most current links. http:\fountainware.com\compass
Downloading Files. Each file is very large; about two megabytes compressed and 9 megabytes uncompressed. At 56K Baud, a compressed files takes about 7 minutes to download and an uncompressed file can take 30 minutes. 

Unpacking Files. Unfortunately, these files are not compressed in the standard "zip" format. However, the Winzip program will decompress these files. Winzip is available at the following web site: http://www.winzip.com/
7.5-Minute Files. The 7.5-minute files cover a smaller portion of the land surface. The files are smaller - about a megabyte apiece uncompressed. The 7.5-minute files are also higher resolution with both 10 and 30 meter (30 and 90 feet) spacing available. This means that these files will show much smaller features than the one-degree maps.

On the other hand, there are several disadvantages to these maps. First of all, not all of the US is available in 7.5-minute maps. Second, the quality of the 7.5-minute data is poorer than the one-degree maps. For example, some of the files have artifacts and errors in them that distort the image and even make the files unreadable.

Getting 7.5-Minutes Files. At this point, the USGS has turned responsibility for 7.5-minute files over to several commercial enterprises that distribute some of the files for free. To try to encourage you to buy their products, they have some limitations on the free downloads. For example, one site limits the download speed and you may have to register. Of course, the links to the free materials may be hard to find. Here are some current sources for 7.5-minute files.

http://data.geocomm.com/dem/demdownload.html
http://www.mapmart.com/DEM/DEM.htm
Please check the Compass web site for the most current links. http:\fountainware.com\compass
More than 100 DEMs of cave related locations are available on Compass CD-ROM.

SDTS Files

xe "SDTS Files"
The DEM Reader will directly read DEMs in the original format, but will not read the new SDTS files. As result, a special converter is included with the DEM Reader that will convert SDTS files to the original format. Here are instructions for unpacking and converting these files.

Decompressing SDTS Files. In the original DEM format, each quadrangle consisted of one file. In the SDTS format, each quadrangle consists of many files, each containing part of the DEM data. For this reason, some SDTS files are archived in a Unix style file format called "TAR" files. To unpack these files, you will need a copy of Winzip, which is available at the following web site: http://www.winzip.com/

Here are the steps required to uncompress a SDTS file: 

1. Make Sure The Extension Is Right. Before you decompress the files, check the extension of your file. If the extension is “ZIP”, the file is a standard zip file and you don’t need to take any action. However, if the extension is missing, it is probably a Unix format file and you will need to add the extension “GZ” before Winzip will recognize the file and decompress it.

2. Decompressing. If Winzip is correctly installed on your computer, you should be able to double click on the GZ or Zip file and the program will begin to decompress it. If the file is a normal zip file, it will contain several files with the extension DDF. 

If you are decompressing a Unix-style, Winzip will be confused and ask you for an extension. If it does, use the extension "TAR. This will enable WinZip to understand that it is a TAR format archive file and it will automatically extract all the files inside. You should now see several files with the extension DDF.

3. Converting SDTS Files. When you have finished decompressing and extracting the files, the directory should contain about a dozen files that look something like this: 

1109CATD.DDF 1109CATS.DDF 1109CEL0.DDF 1109DDDF.DDF

The next step is to convert these files to a single DEM file. You do this by running SDSTCon, which can be found in the “Compass Folder” in your “Start Menu” under “Programs.”

Once the program is running, select the “File|Convert SDTS to DEM” option from the menu bar.

Selecting An SDTS File. You will first be prompted to select an SDTS file that contains the data you wish to convert. Generally, this will be an SDTS “CEL0” file. For example, a typical filename could be “6221CEL0.DDF”. The program will only show you files that have the format of “????CEL?.DDF where the question mark can be any character. If for some reason, the file you will be converting has a different name, you can change the “File Type” at the bottom of the window to show more files.

Selecting A DEM File. Next you will be prompted to enter the name of DEM files you want the data written to. As soon as the file is selected, the program will begin converting the data. As the data is processed, the bar at the bottom of the window will indicate the progress. While the file is processed, information about DEM information will be displayed in the center window.

Refer to the SDTS Converter Help File for more detailed information about the conversion process. 

DEM File Format Errors

xe "DEM File Format Errors"
Many DEM files have errors in them. These errors come from a variety of sources. Some errors are introduced when the original data was created. Other errors are introduced when the data is translated between different formats.

The DEM Reader can compensate for many DEM errors so that a defective file can still be used. However, the errors can distort the surface terrain or produce inaccurate geographic coordinates. To find detailed information about the DEM file errors, select the “View|DEM Error Info” option from the menu bar. The window will display a list of DEM errors. Here is a detailed description of each error type: 

Carriage/Line Feed Return Embedded. The DEM file format specifies that there should be no Carriage Return or Line Feed (CR/LF) characters embedded in the DEM data. In some cases, DEM files will have CR/LF embedded in them, presumably to make them more easily edited with a text editor. (DEM files are divided into 1024 byte blocks, which is a throwback to when the data was stored on magnetic tapes with 1024-byte record size. For some reason, some programs insert CR or LF characters at the end each block, however, this is not a part of the USGS standard.)

These CR/LF characters will shift the position of certain fields in the file, making them difficult for most programs to read and display the data. The DEM Reader removes these characters so that the file can be read, displayed and manipulated. This process generally leaves no residual problems, but it does indicate that the file is non-standard and other inconsistencies may exist, making the data unreliable.

Invalid Corner Values (0). Each DEM files specifies the geographic location of the quadrangles boundaries. If this information is missing, the DEM Reader cannot accurately locate the DEM’s position on the earth. It also cannot display or manipulate the DEM. For this reason, the program will substitute dummy corner coordinates. This at least allows the DEM to be displayed and manipulated. However, all location information will be inaccurate. 

Profile outside boundaries. The elevation points in a DEM file are organized into north-south columns called “profiles.” Every point in a profile should fall inside of the boundaries specified by the file. This error occurs when the location of an individual profile or data point falls outside the boundaries specified in the file. This can cause part of the data hidden off the edge of the screen.

To solve the problem, the DEM Reader will adjust the data so that all points will fall within the boundaries and will be displayed, however this may cause certain columns to be shifted northward, distorting the image. The error also indicates an internal consistency problem and it may indicate other aspect of the data is inaccurate.

Working With DEMs

xe "Displaying DEMs"
DEM files contain a large number of points and would be difficult to use them all with cave. Before you can use a DEM file with a cave, you must select a portion of the DEM that lies above the cave. To help you do this, the DEM Reader displays and image of the DEM on the screen. Once 

Displaying A DEM. Displaying a DEM file is very simple. Just select "File|Open DEM File" from the menu bar. After you have selected a file, you will be presented with a window that allows you to select the Display Mode you want. 

These files are very large, (they can contain as many as 1.5 million points) and as a result, it can take several minutes to display the file on a slow computer. As the file is read, you will see the screen being painted one stripe at a time. You can also see the Column Count (in the lower right hand side of the screen) increment as the file is read. There are 1201 columns in a one degree DEM file. Because of the fact that drawing is slow, you can interrupt or stop the process at anytime. To stop the process, click on the "Stop Sign." There will be a slight delay before the program notices the click. Also, you can access the scroll bars or the menus while the view is being drawn. 

Examining The Terrain. After the terrain has been displayed, you can analyze the terrain in detail. There are several tools to help you. First, the scroll bars at the edge of the window allow you scroll parts of the image into view. As you scroll, the coordinates of the corners of the map are display at the corners of the image. Also, the coordinates of the mouse cursor are displayed at the bottom of the screen. Coordinates will displayed in longitude and latitude for one-degree maps and UTM for the 7.5 minute maps. 

Zooming. You can use the mouse to select a portion of the screen for more detailed examination. Just press the left mouse button and drag. A box will form on the screen. You can zoom into this box by clicking on the "zoom" button. Because of the granularity of the data, there is a limit to how far you can zoom in with "zoom" button. But, when you do the actual linking, you will be able to use higher zoom factors to accurately link to the cave. 

Linking. The next step in the process of attaching the surface information to the cave is called linking. Click here for detailed information about the process.

Linking DEMs to a Cave

xe "Linking DEMs to a Cave"
The linking operation allows you to connect elevation data to a particular cave. As a part of this process, you can also trim additional points from the surface, save the surface data to a file and manually edit the data. (Before, you can link surface data to a cave, you must have a COMPASS plot (*.PLT) file for the cave. You can do this by compiling the cave with the COMPASS Project Manager or Compiler.)

Selecting A Segment Of Terrain. Before you can use the DEM data with a cave, you must to select a portion of the DEM that includes the area around the cave. You do this using the mouse. You do this the same way you zoomed in. Just press the left mouse button and drag. A box will form on the screen. By dragging different places, you can create boxes of different size and shapes. In this way, you select any terrain you want. 

Link Window. Once you have selected a part of the terrain, press “Link” button. This will take you to the "Cave To Surface Linker." The program will now display the selected terrain in a special contoured format. This may take a few seconds to display as the program scans through the DEM file to locate the data in the box. 

Pages. The Cave To Surface Linker consists of two pages, a "Map" page and a "Actions/Parameters" page. Here is a detailed description of the operation you can perform in the Linker: 

1. Viewing The Map Data. 

2. Saving/Restoring The Data. 

3. Manual Editing. 

4. Merging Surface Data with Cave Data. 

Viewing Link Data

xe "Linking"

xe "Linking\\: Viewing Data"
If you select the "Map" page of the "Cave To Surface Linker," the program will display a window called the "Link Window" showing a contour map of the current surface data. The "Link Window" gives you a much more detailed view of the terrain. The "Link Window" displays the terrain as topographic contour lines like the main window, but the main window has a limited ability to zoom and cannot draw contour lines between the points. The Link Window can zoom infinitely and draw topographic lines between elevation points. 

Contour Interval/Zoom Factor. In the Link Window, you have control over the contour interval, and the zoom factor. The Zoom factor is specified as the number of screen pixels between elevation points. The larger the number the more spacing between points. For example, if the zoom factor is set to 10, there are 10 pixels between elevation points. You can also view the locations of elevation point by checking the "Mark Points" box. 

Clipping The Data. If you find that the area you have selected is larger than you wanted, you can trim data to fit your needs. To trim the data, you need set the clip box to include the part of the terrain you want. To set the upper left-hand corner of the clip box, click on the "Upper Left Clip Box" button. Next, move the mouse cursor to the upper left corner of the area you want to trim and click. Follow the same procedure with the lower right corner. When you are satisfied that you have enclosed the area you want, click on the "Clip To Box" button. This will trim the data to the box.

Merging Surface Data With Cave Data

xe "Merging"
Once you are satisfied with surface data, you can link the data to a cave. The first step is to locate the entrance or connecting point between the cave and the surface terrain. Be sure the "Cusor Option" is set to "Link Point". When this mode is enabled, you use the mouse to select the link point. You just click on the location in the terrain that corresponds to the entrance or linking station. When you click the geographic position and elevation of the cursor will be displayed at the bottom of the screen. With these three parameters and a topographic map, it is usually pretty easy to zero in on the exact location of the entrance. 

Note: some DEMs have inaccurate longitude/latitude or UTM data associated with them. Thus, you should not rely too heavily on this information. The most reliable way to locate a cave feature is visually, looking for terrain feature that match the map. It helps set the contour interval to roughly the same spacing the topographic map you are using. 

Setting Parameters. After you have selected a connecting point, you can should set the "Parameters" associated with the surface data. To do this, click on the "Actions/Parameters" tab at the top of the window. 

Linking Station. First you need to enter the name of connecting station. This is the station label name for the station that comes the closest to the surface. Usually, it is the entrance station. If for some reason, the connecting station is below the surface, you will need to set a "Vertical offset". The vertical offset is the vertical distance between the connecting station and the surface terrain. 

Feature Name. Next, you need to give a "Feature" name to the terrain model. This name is used by the viewer to help you identify, select, hide or color the surface terrain in your cave map. 

Surface Model. Finally, you need to decide if you want the terrain modeled as a grid or contour lines. Contours are more useful for small terrain models or where the cave will be viewed from above. Grids are better for large areas of terrain and are best viewed from profile or an oblique view. You also have the option of display put both contours and grid on at the same time. 

Grid Spacing. Grid Spacing defines the distance between each point in the grid. Normally, you do not need to set the "Grid Spacing" since it is specified by the DEM file. If however, you are entering data manually, you must set the spacing based on the way you have sampled the data. 

Merging With A Plot File. When all the parameters have been set, you can merge the surface data with the cave. To do this, click on the "Merge" button at the top of the screen. The program will display a dialog box asking for the name of a COMPASS plot file (.PLT). If you don't have the plot you need, you can run the COMPASS Project Manager and generate the file. 

Once you have selected a plot file, the program will display a dialog box asking for the name of a file to put the merged data in. Normally, merged data files have the extension "PLF" to indicate that it is a plot file with surface features merged into it. 

Viewing Terrain Models. Once the program has finished merging the data, you can view the surface terrain and the cave, by running the Viewer and opening the new PLF file.

Note: Terrain models are best viewed with the Viewer in "Profile Mode" with the image rotated slightly and the Pitch set slightly negative. You should also enable the “Color-By-Depth” mode. 

Saving and Restoring Link Data

xe "Linking DEMs to a Cave"
You can save the surface and linking data to file. This will allow you to restore the data and link it to the same or different cave at a later date. This is also very useful when you are manually entering data because it allows you to save the data between sessions. 

Saving Link Data. To save the current data, go to the "Actions/Parameters" page and click on the "Write Feature File" button at the top of the window. You can also restore an existing file by clicking on the "Read Feature File" button. 

DOS COMPASS users Note: The files are saved as a ".FET" file. These files are compatible feature compiler FCOMPILE which creates a plot file containing the surface terrain models and other features.

Manual Data Entry

xe "Manual Data Entry"
You can enter data directly into the program and manually create a terrain model. This is useful where DEM files are not available or where you need higher resolution. Normally, this is done by reading elevations directly from a topographic map. 

Entering Data. To enter data manually, click on the "Manual Entry Grid" button. This will take you to the Cave To Surface Linker. Now switch to the "Actions/Parameters" page, then just click on the "Edit Grid" button at the top of the page. This will bring up an edit grid. Just enter the data into the grid. The cell in the upper left corner of the grid is the northwest corner of the data. You can also copy or paste data between the grid and the Windows Clipboard. 

When you have finished entering data, press the "OK" button. The program will return to the Cave To Surface Linker and display a contour map of the data. Normally, at this point, you would save the data to disk so that data you entered won’t be lost. 

Grid Spacing. Normally, you do not need to set the "Grid Spacing" since it is set by the DEM file. However, If you are entering data manually, you must set the spacing based on the way you have sampled the data.

Pasting Data to the Grid

xe "Pasting Grid"

xe "Grid Pasting"
Pasting. You can copy data into the grid by pasting it from the Windows Clipboard. To do this, simply hit the "Paste" button at the bottom the screen. This will clear the grid and copy any data from the clipboard into the grid. 

The data to be pasted should be arranged in rows and columns like the grid. Each number can be separated with any non-numeric character like a comma or space. For compatibility with spreadsheets, you should use a tab character. Each row is separated a carriage return and line feed. If you are copying data from an Excel spreadsheet, the information will automatically be in the proper format. 

Copying. You can copy data out of the grid using the Windows Clipboard. To do this, simply hit the "Copy" button at the bottom of the screen. All the cells in the grid will be copied to the Windows Clipboard. The data copied to the clipboard will be compatible with spreadsheets like Excel. That is, the each row of data will be on single line. Data items will be separated by tab characters. Rows will be separated by carriage return characters.

Reading Data From A Topo Map

xe "Topo Maps"
In some instances, you won’t be able to find DEM information for your caving area. Under these circumstances, you can still create terrain models by entering the data manually. One way to do this is by reading data from a Topographic Map. Here is a step-by-step list of procedures to generate surface models: 

1. Select A Map. Locate a topographic map of the area you are working. Normally, you'll want to use 7.5 minute quadrangles to get sufficient detail. 

2. Select A Grid Spacing. Grid spacing is the distance between points. The closer the spacing the more points there will be in the grid. Spacing of 100 to 500 feet is typical. 

3. Layout A Grid. Using the scale bar on the topographic map and a ruler, lay out a grid of points on the map that covers the area you want to model. The points should be spaced the interval that you have chosen.

You can use a piece of Mylar, tracing paper or other clear media so you don't mark up the map. Although it is not essential, it is best to make sure that one point of your grid falls on the entrance of the cave or the connection point. 

4. Read The Evelvations. Using the topographic contour lines, write down the elevation of each point on grid. If a grid point falls between topographic lines, you can estimate the elevation. For example, if a point fall 3/4 of the way between the 100- and 200-foot contour, the elevation would be 175 feet. 

5. Enter The Data Into A Feature File. You can now Manually Enter the data. 

Display Modes

xe "Display Modes"
The program can display the terrain map using three basic modes. When you open a new file, the program presents a dialog box that allows you to set the display options. If you already have a file open, you can change the display mode by selecting "Options|Plot Options" from the menu bar. Once you have changed the display options, the program will redraw the image if you press the "Redraw" button. 

1. Topographic Contours. This mode draws contour lines on the map of equal elevation similar to those on a normal topographic map. You have control over the contour interval. This is fastest mode for generating a map. 

2. Color By Elevation. In this mode, the program colors each part of the map a different color depending on the elevation. The bottoms of valleys are colored blues, and purples, the tops of peaks are colored red, gray and white. There are a total of 15 colors used. If you select the "Dithering", option the program will used mix adjacent colors giving a total of 29 colors. This increases the resolution of small terrain details, but the edges of lines can be fuzzy. 

3. Shaded Relief. In this mode, the program displays the terrain as if it were illuminated by the sun. The light, dark and gray areas show the rise and fall of the terrain. The images look very much like aerial photographs. This is the most detailed method of viewing the terrain, although some feature will be invisible if the sun is coming from the wrong angle. Also, in very flat terrain, there may not be enough relief to get a clear image. 

Contrast. To compensate for variation in the terrain and the configuration of terrain features, the program allows you to set the contrast and sun angle. The contrast setting controls how sensitive the program is to small variations in the terrain. If the contrast value is high, the small variations in terrain will cause large changes between black and white. If the contrast is low, large changes are required to produce black or white areas. High contrast is most useful in flat areas, low contrast in rugged, steep terrain. 

Sun Angle. The sun angle controls the direction from which the simulated sun illuminates the ground. This is useful for visualizing features that are oriented in a certain direction. For example, if there is a cliff running east and west and the sun comes from the east, the subtle details of cliff will be washed out. Normally, you want the sun angle to be at right angles to the feature. Also, be careful of southern sun angle. In spite of the fact the in nature, the sun usually comes from the south, setting the sun angle to south creates unusual effects. This is because the eye is used to seeing things illuminated from above. If the sun angle is from the south, the terrain seems to reverse itself, with the mountains going down and the valleys going up. 

Combined Effects. You can combine some of the modes to get more details. For example, you can combine color by elevation and contours, shaded relief and contour. At this time, you cannot combine color and shaded relief. Also, you can these options on the fly while the image is being drawn. The map will have vertical strips with different attributes so you can compare the effect.

DEM Header Info

xe "Info"

xe "Info\\: DEM"

xe "DEM Info"
Each DEM file contains a header that gives detailed information about the file. You can view this information by selecting "View|DEM Info" option from the menu bar. 

Here is an explanation of each of the header items: 

Map Name. This item gives a description of the file. It usually contains the name of the quadrangle and some information about its location. If the file has been converted from another format, there may be notes on the conversion here. 

Level Code. This information describes the quality of the data in the DEM file. Level 1 represents raw data where only gross blunders have been removed. Level 2 represents data where random errors have been removed and the data has been smoothed for consistency. Level 3 represents data that has been edited to insure positional accuracy relative of the points. 

Pattern. This item specifies the pattern of the data. Code 1 represents regular data, Code 2 represents random data. 

Ground Ref. This item describes which coordinate system is used to locate the points. Code 0 represents Long/Lat coordinates. Code 1 represents UTM coordinates. Code 2 indicates that State Plane coordinates are being used. 

Zone. If the Ground Reference is UTM, this item holds the UTM Zone. 

Projection. This item gives UTM projection parameters. Refer to USGS Circular 895-B for further information. 

Ground Units. This item represents the units for measurements in the file. Code 0 indicates radians, Code 1 indicates feet, Code 2 indicates meters, and Code 3 represents arc-seconds. 

Elevation Units. This item indicates the measurement units used to represent the elevation of the points. Code 1 indicates feet and Code 2 indicates meters. 

Poly Sides. This item indicates the number of sides of map. The number is usually four. 

Corners. These items give the locations of the each of the corners of the map. 

Min, Max Elevation. These items give the value of the highest and lowest point on the map. 

Angle. This item shows how the map is rotated relative to geographic coordinates. Normally, this value is zero. 

Accuracy. This item specifies the accuracy of the map. A value of 0 indicates that the accuracy is unknown. A value of 1 indicates that accuracy is specified at the end of the file. Refer to USGS Circular 895-B for further information. 

Resolution. The three values in this item specify the resolution for the X, Y, and Z portions of the map respectively. For one-degree maps, this value is usually 3 arc-seconds. For 7.5-minute maps, the value is usually 30 meters. 

Rows, Cols. This number specifies the number of row and columns in the map. Normally, the row value is set to one, so it is actually the column value that is meaningful.

Environmental Options

xe "Enviromental Options"

xe "Units"
The program allows you to display parameter in either meters or feet. You can set the proper units by selecting "Options|Environmental Options" from the menu bar.

Merging DEM Files

xe "Merging DEM Files"

xe "Merging Files"
Sometimes the area of interest on a DEM falls on the border between to files. For this reason, the DEM Reader can merge any two DEM files. After two files have been merged, the area on the edge of file will be in the center. 

The program can combine two files that are adjacent in the east-west direction or in the north-south direction. For locations that fall at the corners of four DEMs, you can combine west-east and then south-north. 

The merge capability has been tested with one degree and 7.5 DEM files. It may be able to process other scales, but these have not been tested. The program is designed to process the original DEM format and but not the new SDTS format files. If you are using SDTS format data, you must convert it to the original format first. 

Merging Files. The file merging utility window has two pages to it. One for merging west-east files. One for merging south-north files. The first step merging files is to select the proper page. 

Selecting Files. Each page has two edit boxes for the west and east files or the south and north files. You can type the filename into each box, or you can use the browse button to search for and select the proper files. 

Pan Factor. Once you have selected the files to merge, you can set a Pan Factor. The Pan Factor controls how much of each file will appear in the new file. The default Pan Factor is 50%. A Pan Factor of 50% means the half of each file will appear in the new file. Smaller Pan Factors mean more of the west or south files will appear in the new file. Large Pan Factors mean more of the east or north files will appear in the new file. 

After you have selected files and a Pan Factor, pressing the "Merge" button. The program will prompt you for an output files and then combine the two files. 

Errors And Problems. Several error conditions can occur when you try to merge two files. Here is detailed description of the errors:

1. Non-Adjacent Files. If the files are not adjacent, the program will tell you how far apart the edges are and ask you really want to merge the files. 

2. Anomalies. Anomalies may exist at the border between two files. There are two types of anomalies. The first kind is caused by missing points or gaps at the border of the files. These are due to inconsistencies in the way the DEMs are created by the USGS. The second type of anomaly is the result of elevation offset between the two files. For example, the elevations of one file could be consistently 30 feet higher than the other file. This would result in a hump at the boundary of the file.

Generating Survey Data Files (DAT)

xe "Generating Survey Data Files (DAT)"

xe "Data Files"
You also have the option converting elevation data into a standard COMPASS survey data file (DAT). As a survey data file, the elevation model can be compiled and linked to multiple caves. It is thus more flexible than directly linking the data to a plot file. 

Exporting A Dat File. To export the elevation data as a survey data file, select "Link" or "Edit" buttons from the tool bar. This will bring up the "Cave To Surface Linker" window. Select the second page and then click on the "Save As Survey" button and choose a file to in which to save the data. 

Using The File. The exported survey data file will contain a set of shots that form a mesh of the surface elevations. You do not have the option of generating contours. Each station in this pseudo-survey is one of the elevation points. Since the COMPASS editor will only handle 1500 shots at a time, the file may be too large to edit if you have lots of elevation points. This not a problem since, in most cases, you won't have any need to edit the file. If you do need to edit, you can use an ordinary text editor such XED, which is available at http://fountainware.com. 

Linking To Caves. Each station in the pseudo-survey is labeled with the row and column of the grid of elevation points. For example, the point at column four and row six will be labeled with "C4R6". To connect a cave to the mesh, all you need to do is connect the cave entrance to a point in the grid. You can do this by substituting the entrance station name with one of the elevation point names. In the example above, if the entrance name were CSU1, you would change it to C4R6. If the entrance is not precisely on one of the elevation points or you don't want to change the entrance station name, you can generate a pseudo-shot connecting the entrance with the grid point. 

Locating The Link Point. When you generate a survey data file from the elevation points, you have to locate the connection point for the caves manually. The easiest way to do this is to compile the elevation data file separately, and then view it in the COMPASS Viewer. Using the color-by-depth option and other features of the Viewer, you should be able locate any point on the terrain surface. You then locate the nearest station to the entrance and then link the cave data. 

Compiling. Processing a surface file will be slow. This is because each square in the grid is seen as a loop. For this same reason, you should try to close surface data. Finally, since there are no individual surveys inside a surface file, there may be times when it appears that nothing is happening during the compile process. 

Saving Defaults

xe "Saving Defaults"

xe "Defaults"

xe "Defaults\\: Saving"
The DEMRead has the ability to save your default settings. You do this by selecting the "Options|Save User Defaults" option from the menu bar. The options that are saved are the Units (meters vs. feet), and all the plotting options.  
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