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What is the Digital Landscape?

 How features on the Earth’s surface can be 

described, modeled, & analyzed

 Starts with elevation….



Elevation

 Z-value.  Accompanies an x/y value and represents 

elevation

 Elevation has to be measured ‘from’ something.

 Vertical Datum.  Represents the baseline for 

elevation measurements

 National Vertical Datum 1929 (NVD29) – uses mean 

sea level

 North American Vertical Datum 1988 (NAVD88) –

incorporates variation of gravity from Geoid (modeled)



Terrain Representation – Topo Maps



Terrain Representation – Topo Maps



Digital Terrain Models (DTM)

 Model of the landscape (terrain) used by 

geospatial technologies, and calculated by 

measuring elevation values at several locations

 2.5 Dimensional Model.  Only one elevation value is 

given to each x/y coordinate



Digital Elevation Model (DEM)

 Specific type of terrain model that is based on 

regularly spaced point data of elevations 

converted into raster format

 Can be created by using Digital Line Graph (DLG) 

data, stereo imagery, or remote sensing



Digital Elevation Model (DEM)

 SRTM (Shuttle Radar Topography Mission). Source 

of terrain data collected in 2000 using a 

specialized radar system

 90m DEM for the entire world

 30m DEM for United States



Digital Elevation Model (DEM)

 National Elevation Dataset (NED)

 DEM that covers the entire United States

 30m, 10m, and/or 3m

 60m in Alaska

 Close to ‘no’ gaps in the data

 Two-month cycle to integrate new data

 Freely available through USGS Map Seamless Server



http://nationalmap.gov/elevation.html

http://nationalmap.gov/elevation.html


Digital Elevation Model (DEM)

 LiDAR (Light Detection and Ranging)

 Uses a laser beam to measure terrain

 Precise – up to 15cm vertical accuracy



Millions of very precise laser range measurements are made 

from a precisely located aircraft, producing an accurate and detailed 3-

D map of the earth’s surface, as a “point cloud.”

On-ground RTK-GPS 
base stations broadcast 
corrections to airborne 
GPS unit, locating the 
aircraft with an 
accuracy of 
a few centimeters.

Aircraft attitude is precisely measured 
by Inertial Motion Unit, so that the 
exact position and orientation of the 
laser rangefinder is always known.

The rangefinder scans across 
the surface at 100,000 to 
200,000 pulses per second, 
collecting millions or billions 
of precise distance 
measurements, which are 
converted to 
3-D coordinates.



Lidar highest hit model with 3 ft
pixels

True color orthophoto with 0.5 ft
pixels







DEM Analysis

 Hillshade

 Viewshed

 Slope

 Aspect

 Contour Lines



Hillshade

 Shadows drawn on a map to simulate the effect of 

the sun’s rays over the varied terrain of the land

 Creates a 3D effect that provides a visual sense of 

shaded relief and a relative measure of incident 

height for analysis





Viewshed

 The locations visible from any given point or line

 Finding well exposed places for communication lines 

or hidden places for parking lots





Slope

 The incline or steepness of a surface or terrain

 Can be measured in degrees (0-90) or percent 

slope (rise/run)*100





Aspect

 The compass direction that a topographic slope 

faces, usually measured in degrees from North





Contour Lines

 A line on a map that connects points of equal 

elevation usually based on sea level (or another 

vertical datum)




