
The Reference Library 

The Engineering vs the Cartographic Contour 

GeoCue Support Group Page 1 of 6 GeoCue Group 
10/8/2015  www.GeoCue.com 

GeoCue Support Group 

10/8/2015 

Contours are polylines that are used to connect locations of equal value and show how values change 

across a surface model. Most of the time, elevation values are associated with contours, but any 

continuous data can be used, for instance: precipitation, pollution or even atmospheric pressure.  

When talking about contours it is not uncommon to hear about Engineering Contours versus 

Cartographic Contours. The question becomes what is the difference between the two? 

LIDAR data is an inherently random point cloud where each point really represents a sphere since the 

determination of each point contains error. The random point structure means that airborne LIDAR data 

generally lacks continuous edge information. Edges can be cleaned up by supplementing a point cloud 

surface model with breaklines. The inherent error in each point, however, can cause two points sitting 

next to one another and representing a feature of the same elevation to have two different values. 

However small the difference, if located on either side of a contour interval, the difference can be 

enough to show a different representation in the contours. Engineering contours (Figure 1) are those 

which directly reflect the surface model from which they are generated. Since engineering contours are 

accurate to the surface model they are often very jagged and contain many isolated contours. 

Smoothing techniques can be run on the surface or resulting contour file to generate cartographic 

contours (Figure 2), which are often considered “pretty” with smooth curves, much like were seen in the 

days when cartographers used to hand draw the contour lines on maps to outline areas of equal 

elevation.  

 

Figure 1 - Engineering Contours 



The Reference Library 

The Engineering vs the Cartographic Contour 

GeoCue Support Group Page 2 of 6 GeoCue Group 
10/8/2015  www.GeoCue.com 

 

 

Figure 2 - Cartographic Contours 

Terminology 
Let us spend just a moment on contour terminology as it is important to understand the terminology 

that is used when generating and reading contours.   

Contour Interval: The contour interval is the vertical distance or difference in elevation between 

contour lines 

Index/Major Contours: Index (or Major) contours are usually displayed as bold or thicker lines that 

appear every x contour lines (typically it is every 5th line) 

Intermediate/Minor Contours: Intermediate (or Minor) contours are contour lines that exist at the 

desired contour interval, with the exception of those recoded to be a major/index contour.  

The minimum contour interval for any given dataset is going to be determined based upon the accuracy 

of the dataset. As an example, a dataset with a vertical accuracy of 10 cm in non-vegetated areas would 

have an equivalent contour interval of 32.9 cm based upon the ASPRS Positional Accuracy Standards for 

Digital Geospatial Data. 

LP360 Contours 
LP360 creates engineering contours. These contours are generated using a TIN (triangle irregular 

network) surface. Contours can be displayed on the fly or can be exported via the LP360 Export Wizard 

GUI to the following three file formats: shapefile, DXF or DGN. Breaklines can be enforced in the surface 

when contours are displayed and/or exported.  

Within the contour property dialog in LP360, a user can specify the contour interval in addition to the 

number of contour intervals per index contour. In Figure 1 the contour interval is 10 feet and the 

number of contour intervals is 5, which means that for every 50 feet in elevation an index contour will 

be denoted.  

http://www.asprs.org/a/society/committees/standards/Positional_Accuracy_Standards.pdf
http://www.asprs.org/a/society/committees/standards/Positional_Accuracy_Standards.pdf
http://support.geocue.com/breaklines-part-2-contours/
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The user has an option to clean up the look of the contours a little by specifying 

the shortest contour length. The shortest contour parameter defines the length of the smallest contour, 

hence, it can be used to control the isolated contours that appear. For example, in areas close to a 

contour interval along a flat surface, such as a road, one may see isolated contours appear as a result of 

variations in the elevation of LIDAR points whose accuracy is within specification, but the inherent noise 

drives them above or below the contour interval of adjacent points resulting in small isolated contours 

being generated. These small isolated contours (Figure 3) are often considered to be unpleasant to the 

viewer’s eye. By increasing the shortest contour parameter used these isolated contours can be 

removed from the dataset (Figure 4). 

 

Figure 3 - Small Isolated Contours 

 

 

 

Figure 4 - Isolated Contours Removed 
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For readability, labels can added to the displayed contours. They can also be 

exported as a separate annotation class for incorporation into a geodatabase. Contours are typically 

generated using the Ground class and/or the Model Keypoints of the ground class. The model keypoint 

flagged ground class is an intelligently thinned surface based off the ground surface that maintains the 

accuracy of the surface within a user specified tolerance. Using a thinned surface can help to smooth out 

contours to look more cartographic if that is the desired effect.   

Terrasolid Contours 
The generation of contours from LIDAR data within the Terrasolid products requires the TerraScan and 

TerraModeler modules. Contours within TerraModeler are generated using a surface model, defined by 

the user. Contours can be previewed, displayed directly or written into the design file. The preview 

contours are very rapidly generated and contain no frills such as annotations and smoothing. These are 

quite useful for manual classification and quality control review of surfaces. Display and written 

contours provide several options for producing cartographic contours. 

TerraModeler allows the user options concerning how the contour lines themselves will be drawn:  

 Curves - smooth elements for which MicroStation computes the curvature. This results in fairly 

compact elements but can cause crossing contours (where contour lines intersect) or edge 

match issues. 

 Line strings - sharp elements suitable for mathematical design surfaces or for surface 

verification. 

 Soft line strings - smooth elements for which TerraModeler computes the smoothing by 

inserting additional vertices. This results in larger elements but attempts to eliminate the 

possibility of crossing contours and minimize edge match issues. 

In addition to specifying the kind of contour to be drawn, the user can specify if they wish to create 

labels as well as ticks for the contours. Labels and ticks are not available for viewing when using the 

preview mode. Peaks, pits, depressions and hills can also be exported.  

There are three smoothing options available for smoothing the contour vectors. The first option is on 

the contour settings dialog within TerraModeler (Figure 5). Viewing the generated contours against the 

triangles generated from the surface, shows contours without smoothing in Figure 6, while Figure 7 

shows contours with the smoothing option turned on. This smoothing option tells the software to look 

at the neighboring triangle vertices to determine if the contour should cross at the location along the 

triangle façade as determined by its value, or if it should be moved slightly along the façade in order to 

result in smoother curvature. 

http://support.geocue.com/lp360-model-keypoints-mkp-demonstration/


The Reference Library 

The Engineering vs the Cartographic Contour 

GeoCue Support Group Page 5 of 6 GeoCue Group 
10/8/2015  www.GeoCue.com 

 

 

Figure 5 - TerraModeler Contour Smoothing Options 

 
Figure 6 - No Contour Smoothing Applied 

 
Figure 7 - Contour Smoothing Applied 

A second option for creating smoother contours within Terrasolid is to the use the TerraScan module to 

classify Contour Keypoints. Contour keypoints are generated using the ground classification. The 

concept behind the filter is that small details that are seen in contours are caused by the many ground 

points that are close to the contour interval resulting in pulling back and forth of the contours. The filter 

is designed to thin out those ground points so that there is less pulling of the contour.  

 

Figure 8 - Classify Contour Keypoints 

The surface model that is generated from the contour keypoints is not as dense as the surface model 

generated from all ground points, thus resulting in smoother contours (Figure 9 and Figure 10). 
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Figure 9 - Contours Generated Using All Ground Points 

 
Figure 10 - Contours generated using Contour Keypoints 

A third option is the Smoothen points command within TerraScan, which offers the user the capability to 

smooth the source data points themselves to remove some of the inherent noise that exists. The 

command works by adjusting the elevation values of laser points based upon neighboring points, thus 

resulting in a smoother surface and smoother contour lines. The max fix up and down parameters 

control how much the elevation of a single point will be moved. Once smoothing has been applied to the 

LIDAR data it cannot be undone. It is strongly recommended to be only applied to a copy of the raw 

dataset that is ready for delivery to the end user, and that the smoothing only be applied once in the 

lifecycle of the dataset. 

 

Figure 11 - TerraScan Smoothen Points 

Contour Usage 
The selection of either Engineering or Cartographic Contours is dependent upon how they will be used. 

For instance, if you’re a surveying company interested in how water flows over roads, you are going to 

be using engineering contours as this type of contour is going to reflect the surface in more detail - 

essential for road planning. On the other hand, if contours are being used within a presentation setting 

then cartographic contours will generally work. In this environment users likely are not interested in 

seeing the subtle changes in the ground surface and instead are looking for flowing curves that show the 

overall changes in the terrain. Neither contour type is right nor wrong, it simply depends upon the 

contour need.   
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