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Abstract 

 Finding a suitable route for a high-speed rail line considers several factors to determine 
the most economically feasible, efficient, and environmentally sensitive course possible.  Not 
the least of these is the area of terrain analysis to ascertain slope characteristics of possible 
route locations.  Because of the number of potential routes, the varying terrain profiles, and the 
distances involved, it is necessary to establish a process using a computerized digital terrain 
analysis format, such as GIS, to identify prospective problems areas quickly and efficiently, as 
well as to recommend the most appropriate solutions to these problems. 

 Using a prospective DEM quadrangle, a possible route was created between two 
destinations.  After establishing a vertical profile of the route to help identify problems areas 
and splitting the route into smaller sections to aid in the analysis, surface information was 
added to the sections to provide distance, elevation, and slope data.  A spatial join was then 
employed to determine the slope relationship between each section and its neighbors based on 
a variety of different search radii.  Summary statistics was used to tabulate these results and 
joined to each route segment to provide an assessment of their overall slope characteristics. 

 The result of the analysis was only a partial step towards the ultimate goal of 
comprehensive terrain analysis.  The issue of determining the slope characteristics of each 
segment and how this relates to its neighbors to ascertain the most appropriate course of 
action was left unfulfilled, and would require further analysis.  Most likely, a new tool would 
have to be created, in which the script would be to take into account the slope characteristics 
of each segment, those of the two neighboring segments, and place said segment into a 
category based upon all of the possible slope permutations. 
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Project Goal 
 

Use the various tools of digital terrain analysis in GIS to 
examine a proposed direct high-speed train route from 
Portland to Bend, based upon slope gradient specifications.  
Gradient specifications used are from the Engineering Criteria 
prepared for the California High-Speed Rail Authority.  The 
ultimate objective is to develop a process for dividing route 
segments into potential terrain modification categories 
(Excavation, Bridge, Tunnel, or Re-Route). 

 





  

 Create a Route:   
 
 
  



 
Create Vertical Profile:   
 



 
Split Line into Segments:  
 



 
Add Surface Information:  

Populates attribute table with new fields of spatial information derived from an input 
surface 

 



Spatial Join: 
Joins attributes from one feature to another based on their spatial relationship 

 



Summary Statistics 
 



Points with Sum Table Joined 
 



Segments with 2500m search radius 
 





Conclusions: 
While the steps taken aided in the creation of a 

process for identifying the terrain characteristics 

of route segments and the most appropriate 

terrain/route modifications for those areas, further 

analysis needs to be performed in order to accurately 

categorize the specific characteristics and the best 

course of action.  A newly created tool, with a script 

specifically written to utilize the spatial information 

obtained thus far based upon the parameters of the 

intended project, is the next logical step to simplify 

and automate the route terrain analysis process. 
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