A Cost-Path Analysis of the Chehalem
Mountain Wine Region

Chris Smitherman and Neil Loehlein
Digital Terrain Analysis (GEOG 4/593)

Wine tasting plan:

Schedule of wineries to visit:
1) Meet at Cooper Mountain
2) Beau Freres
3) Oak Knoll
4) Adelsheim
5) Montinore
6) Lawton
7) Hawk’s View
8) Back to Cooper Mountain
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Our Question:

What routes between the wineries will
require the least work? The least distance?
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Study Area:

Chehalem Mountains AVA

The Physics of Work
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Force = mass of object x gravity x (Sin °)
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The Physics of Work

Object mass—Honda Accord + Chris + Neil

Accord is 3375 Ibs

Chris and Neil are 300 Ibs

This adds up to 3675 Ibs

Which is equivalent to ~1530 kilograms

The Physics of Work

Gravity is 9.80 m/s?
Which is equivalent to 32.2 ft/s?
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The Physics of Work

Work = force x distance (d)




Setting up the Networks:
Layers needed

1) 10-meter Digital Elevation Model (DEM)

Setting up the Networks:
Layers needed

2) Streets layer
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Setting up the Network:
Layers needed

3) Wineries layer

Setting up the Networks

INPUT OUTPUT

Interpolate Shape: Interpolates z-values
for our roads layer based off of our DEM.
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Setting up the Networks

PolylineZ Characteristics Wizard
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Get Z Characteristics: calculates increases and
decreases in elevation along our 3D road layer.

Road Cost Attributes
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Building the Networks

Costs: Network 1—work
Network 2—3D distance

Testing the work cost (uphill)

......

Total work =7246.75 Kilojoules




Testing the work cost (downhill)

EE L5

~]Q[Ql./]

Total work = 880.92 Kilojoules
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Total length 3D =1.902 miles
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Testing the distance cost (far)
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Total length 3D =6.658 miles

Testing the distance cost (far)
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Total length 3D = 6.658 miles
Manual measurement = 6.598 miles
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Finding routes for our wine tour

Montinore s Oak Knoll
Estate
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Adelsheim

Lawton

Montinore
Estate

Beau
Freres

Hawk’s Vie

Adelsheim

Beau Freres to Oak Knoll
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Finding routes for our wine tour

Montinore 2 Oak Knoll
Estate

Beau Cooper
Freres P Mounta

Hawk’s Vie
Adelsheim
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Montinore
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Adelsheim to Montinore
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Finding routes for our wine tour
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Estate
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Finding routes for our wine tour

Montinore T Oak Knoll
Estate )

Beau = Cooper
Freres .

Adelsheim

Lawton

Hawk’s View to Cooper Mountain

Improvements?

1) Larger, more varied study area
2) Calculate Wind resistance
3) Estimate actual gas mileage
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