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Digital Terrain Analysis of Wine Tour Routes in the Chehalem Region

The topography of the Willamette Valley plays a critical role in the ability to grow and produce wine. The Valley lies east of  the Coast 

Range and west of the Cascades in the Willamette River drainage basin, satisfying the regional topographical prerequisites to grow grapes.  

The number of Vineyards and Winerys has grown from 619 in the early 2000’s to 1,918 in 2017 with the highest increase over the past four 

years. In 2017, Oregon’s wine grapes were valued at $171 million USD. This has led to an increase in the popularity of  wine tourism in 

Oregon,  specifically in the Willamette Valley. This study focuses on  finding the least cost path between selected wineries and vineyards 

along a wine tour route within the Chehalem region with consideration to the road network and topography.

To conduct a cost route analysis of the wine tour area, slope, distance, total weight of a 10,000 pound tour bus were all considered as 

attributes for total cost. For this project, we found two methods that had been used previously to calculate total work  as a cost along their 

study areas.  Using the given information found in both powerpoints, we made efforts to replicate the processes. Elevation data from a 10 

meter DEM was added  to a road dataset  using  both the Add Surface Information tool and the Interpolate Shape tool. This output was run in 

ET Geo Wizards software to obtain the Z characteristics of the polyline. This new output was used in ArcGIS where additional fields were 

added to the attribute table for 3D miles, force, and total work. Using the Network Analyst tool, a least cost path analysis was conducted to 

identify the shortest distance and least work routes between wineries . 

Using the processes provided by the aforementioned projects, we were able to create a 3D distance least cost routes and alternative routes 

with the least total work cost. These results could  be used for analysis to determine the total work cost of existing and potential routes.
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Question

Can cost attributes be derived from Digital Elevation Model (DEM) and a road 

dataset using ArcGIS Network Analyst tool?



Study Area

https://www.forbes.com/sites/joemicallef/2018/04/15/how-well-can-you-taste-terroir-north-valley-vineyards-origin-series/#a6e9e1971bad

https://www.forbes.com/sites/joemicallef/2018/04/15/how-well-can-you-taste-terroir-north-valley-vineyards-origin-series/#a6e9e1971bad


Datasets Used

● 10M Digital Elevation Model 

(DEM) of Oregon

● Roads - Oregon Transportation 

Network

● Winery and Vineyard Location 

Shapefile



Process

Select Wineries and Vineyards within the Chehalem Region to create point 
shapefile.

Clip roads and raster to target area.

Add Surface Information to roads 

Run Interpolate Shape Tool on target road layer

Use ET Geo Wizards  software to calculate characteristics of the new Polyline Z 
output



Process Continued 

Use the field calculator to calculate force and work  

Run Network Analyst  with distance to find the shortest route 

Run Network Analyst with kilojoules to find the least work route 



Add Surface Information 

The add surface information tool adds 

z properties from the DEM by 

interpolating surface measurements 

along the length.  This tool also 

provides minimum, maximum and 

mean elevation and slope for each 

segment of the line.  



Interpolate Shape

The interpolate shape tool was used to transform the 2D road polyline to a 3D polyline.  The z-

value was interpolated from the 10 meter DEM surface.



ET Geowizard Get Z Characteristic Tool

ET Geowizard provides tools that 

expand the usability beyond what 

is available in Arcmap.  The Get Z 

Characteristic tool calculates 

various z characteristics along a 

3D polyline.  The ArcGIS surface 

information tool provides many of 

the same outputs as ET 

Geowizard Get Z Characteristic 

tool.  However, the ET Geowizard 

tool provides additional attributes 

distance uphill, distance downhill, 

height up, and height down.  



The output from the ET Geo Wizards software provides a unique identifier 

with the updated table. 



Creating the Network 

● ET Geo Wizards Road 

dataset output.

● Wine Locations

● DEM



Force = mass * gravity * sine 

Force Assumptions 



Work Assumptions 

Work = force * distance 



Components of Work

● Gross weight of tour bus (vehicle and max passenger weight) 10,000 lbs or 

4535.924 kgs

● Gravity 32.2 ft/s ² or 9.8 m/s ²

● Slope

● Distance 

Components outside the scope of this project 

● Wind resistance

● Friction

● Gas mileage 



Results Using Distance 

Bells Up Winery to Rapter Ridge Winery

Total distance = 6.6 miles 

Rapter Ridge Winery to Colene Clemens Vineyard

Total distance = 9.65 miles 

Colene Clemens Vineyard to Eminent Domaine

Total distance = 1.61  miles 

Eminent Domaine to Willakenzie Estate 

Total distance = 4.91 miles 

Willakenzie Estate to Six Peaks Winery

Total Distance = 7.79 miles 

Six Peaks Winery to A Blooming Hill Vineyard

Total Distance = 5.95 miles 

A Blooming Hill Vineyard to Elk Cove Vineyard 

Total Distance = 8.76 miles



Results Using Work 

Bells Up Winery to Rapter Ridge Winery

Total Work = 25376471.75 kj 



Results Using Work 

Rapter Ridge Winery to Colene Clemens Vineyard

Total Work =  42,450,622.52 kj



Results Using Work

A Blooming Hill Vineyard to Elk Cove Vineyard 

Total Work = 27,201,903.69 kj



Other Methods Attempted 

Alternative Network Impedance for Bike Route

Forceweight = weight * sine          Work = force * distance     Power = work/time

● Generate from node and to node at each link 

● Convert polyline to point

● Extract elevation from DEM at both end points

● Add X, Y coordinates to points

● Manipulate Attribute tables to remove duplicates and add to node elevation 

● Use Network Analyst for traditional impedance time and alternate work and 

power 



Other Methods Attempted 

A Cost Path Analysis of the Chehalem Mountain Wine Region (we used a 

variation of this method)

Force = mass * gravity * slope        Work = force * distance

● Interpolate shape 

● ET GeoWizard Get Z Characteristic 

● Network Analyst used to find cost path for work and distance  



Other Methods Attempted 

Force = mass * gravity * slope        Work = force * distance

● Calculate using the field calculator

● Use statistics tool to find the sum of the kilojoules
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