Digital Elevation Models (DEMs)

What are they?

What are the key features of DEMs that I need to know?

What formats  can I expect to see and what format does GPSeismic use?

Can I convert from one format to another?

What useful things can I do with them?

What are the steps to accomplish the above?

What are Digital Elevation Models?

The use of data in a file (or files) to represent ground surface.
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DEM files must contain the following:

1 – Area covered

2 – Heights for an evenly spaced set of points in the area
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An application will use interpolation to determine the height for a particular point. GPSeismic uses ‘Bi-Linear Interpolation:
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What are the key features of DEMs that I need to know?
1 – Area covered .
2 - Coordinate system (Will I have to transform it?).
3 –Height units and vertical system (typically ‘local’ height datum such as NGVD 29 in US).

4 – How  created (gridding method)? Triangulation creates triangular planar surfaces covering the entire area so all points of the grid inside the area receive a value. Inverse Distance gridding gives larger weight to nearby points.  Areas without nearby points get no value at all.
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5  - Cell spacing (distance between grid nodes) compared to expected topography. If the DEM spacing is greater than the width of topographic features in the area it covers, the DEM will not be able to realistically depict the area:
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QuikMap can help in two ways. For GRD files, display the DEM dialog and select a DEM as the tracking DEM. Then click on the ‘info’ button. 
For other formats, try the utility in the DEM conversions dialog:

[image: image6.png]List File Types rogram Files\GPSeis
Convert A File.
Convert Files Batch Mode.

Get Information About A File.

Exit
22763523012
Top Leto 515350.151411247, 1367851 5860853

Top Right  523130.431154165,1567851 5260853





What DEM formats  can I expect to see and what format does GPSeismic use?

Expect to see many (and possibly strange)  formats. 
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Raster format – The row/column pixel makeup used for cells while the pixel color value used for elevation. GPSeismic does not use raster DEMs but can convert from a number of formats to GRD format.
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ASCII format – big but readable in a text editor. The one here has the prerequisite information about the origin coordinates, the number of cells, and cell size. Note the ‘NODAT_value’. Any cell that has this value does not have a valid height.
Binary GRD Format – smaller file. Used by GPSeismic, Surfer and others.
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Many Others -  Other formats can be quite strange, especially when it comes to the US Government. For example,  USGS  SDTS (Spatial data transfer standard) is a very complex format designed to store DEM along with other different types of geographical data. A single data set consists of about 20 different files.
LAS Format – The LAS Lidar Format is not a DEM. It is a binary file that consists of coordinates and associated heights for an area, but not necessarily with equal spacing.
Can I convert from one format of DEM to another?
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In QuikMap, Select ‘DEM Conversions…’ from the View menu. You will see a list of 79 DEM input types and 38 output types. Not all conversions can be performed because of certain file restraints, but you should be able to handle the majority of types you will encounter. There is also a utility for converting Lidar LAS files to a DEM in the ‘Tools’ menu of this dialog. 
Let’s Practice

Raster to GRD

USGS SDTS to GRD

ASC ASCII to GRD

LAS Lidar To GRD

What can I do with DEMs?

1 – Convert one if required 

2 – Create one if required 
3 - Transform one if required
4 – Create contour and shaded relief map layers from them

5 – Compute heights for points

6 – Compute height differences

7– Mosaic, resample, tile and extract sub-grids

What are the steps to accomplish the above?
Creating A DEM

You need a set of coordinates with height exhibiting uniform spatial separation. In the options in Project Manager, make sure you have selected the gridding method. Default is Inverse Distance.
In QuikMap 


a) Input coordinate file (include heights)
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 Display the DEM dialog and select ‘Create DEM’. Enter cell spacing and specify the name of the DEM to create.

In GPSQL

a) Select query of points used to create the DEM
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 Select this item from the QueryA menu and specify file name of the DEM to create.

c) Select easting, northing and height fields along with cell spacing

Transforming Or Translating A DEM
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 a) In QuikMap, display the DEM dialog and select ‘Transform/Translate DEM. Select an input DEM on the other side of the dialog along with the name and location of the output DEM.
b) You will be prompted with the dialog below. The dialog allows you to convert from one system to another or to translate the DEM. You can also change the height value by means of a translation and/or scale factor. The latter is often used for feet/meters adjustments.
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c) Note – You will be prompted for creation of an XYZ file. Why? It’s a holdover from a time when the transformation did not account for scale and rotation differences between the old and new system. The transformation DOES create a whole new DEM and computes the values at the new grid nodes
Create Contour and Shaded Relief Map Layers 
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You can create various charts and shape files for the DEM dialog. Each  one requires an input DEM and that the user specify some output parameters (such as contour interval. We’ll leave these exercises for the user.

Compute Heights For Points

In QuikMap

a) Import points without heights
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On the DEM dialog select ‘Compute/Replace Heights. Select an Input DEM on the dialog as well as the category of points to receive height values. Save the points using Outputs in the File menu.

In GPSQL


a) First check that the one parameter on the Miscellaneous dialog that pertains to DEMs. It scales the interpolated DEM height by the value you enter.
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Select your query and then select ‘Compute DEM Heights…’ from the Modifications menu. You will be asked to confirm your coordinates system and the coordinate system of the DEM. Select the DEM and specify the easting and northing fields. A summary will be issued indicating the success of the operation


c) Optional – You can either add a field and make it equivalent to the difference between the DEM Height and Local Height, or create an alias field with the same information. 

Compute Height Differences

In GPSQL
See step c above.

In QuikMap


a) Import points with heights
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 Select ‘Compute Height Differences’ from the DEM dialog. Select the DEM to use for the computation and the Primary points as the input data points. The output data points will be automatically chosen as Secondary.

c) You then go to the Outputs dialog and display or output the Secondary points. The heights for these points are actually the height differences. 

Extract Sub-Grids, Tile, and Mosaic, Resample
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Extracting a sub-grid involves creating a GRD DEM which is a subset of a larger one. Tiling does the same thing but creates a number of smaller same size DEMs from the larger one. Mosaic/Resample creates one DEM from several smaller ones.
Extract Sub-Grid
You will see a graphical representation of the DEM. You have three ways you can define the sub-grid. If you use an ASCII coordinate file, the sub-grid is based on the minimum and maximum extents of the coordinates.
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Tiling

Again you will see a graphical representation of the grid. By selecting row and column values, you determine the number of sub-grids.
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Mosaic/Resample
Specify one file in a folder that contains all of the DEMs to combine:
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Specify the name of the DEM to create:
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Specify the cell spacing:
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A summary will be provided prior to combining:
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