
Cost Surface analysis for a new power line.   
 
The process of determining the cost in Arc is a layered process which gradually 

incorporates multiple values from multiple layers.  Some information is additive, other 

multiplicative, and some exclusional.  Cost surfaces require quantized space, or raster 

mapping, as vector data is essentially infinite.  Cost per square or linear meter can then be 

applied based on how many meters are in a raster cell.  The following is the output from 

one portion of an ESRI tutorial which used Model builder to create a cost surface.  For 

review, Model builder allows a user to move multiple functions into the Model builder, as 

well as the layers to be manipulated.  This allows someone to run a complex model 

multiple times without going through every step each time, essentially allowing for a 

level of automation. 

 

The first step in creating cost with almost everything on a surface is analysis of slope.  

Whether putting in a linear feature, traveling, or constructing a building, slope plays a 

large role in determining cost.  In this case, the model began with running the Slope tool 

on the DEM provided – this tool analyzes slope from the raster elevation data, and the 

changes from one point to the next.  I then reclassified the slope by turning the slope 

percent (0-30%) into ordinal/ranked data (1-10).  This step means that the additional cost 

of increasing slope becomes more prohibitive.   

 

The next step was to classify land use types which either prohibited construction or 

increased cost of a power line (Figure 1).  In this case, airfields and bodies of water were 

excluded from the cost model by reclassifying them as No Data.  Land use cost had 



already been added to the attribute table classified as ordinal (1-10), just as I reclassified 

the slope data.  With their cost model, fields were the least costly to build power lines 

across, where open land and built-up areas were more expensive.  The result was a map 

which had cost values for land use areas and slope (Figure 2).   

   
Cost analysis is the combination of two additional analyses in the model; the cost of 

distance and the cost of direction, using the Cost Distance tool.  This tool derives distance 

and direction from the DEM layer.  The distance cost is a function of Euclidean (which is 

actually Manhattan due to the grid which comprises rasters) distance, and the cost scales 

we made earlier (Figure 3).  The final location of the power line runs north along an 

existing power line, then cuts northeast to run to the other power plant (Figure 4).  

Figure 1.  Land Use 



 
 
In this project, cost factors were not weighted, but put on an ordinal scale.  In another 

project, one could for example, use a common scale per linear foot for construction of 

roads and power lines.  In this exercise, if we knew the increase in cost based on slope 

versus the increase in cost for going across types of land (access fees), we could 

determine a more appropriate cost distance scale.  As a basic exercise though, this 

highlights. 

Figure 2.  Land Use Slope 



 
 
 

 
Figure 3.  Cost Distance 

 

 
Figure 4.  New Power Line. 


