
Determining the Best Route for Determining the Best Route for 
a SE Portland Light Rail Linea SE Portland Light Rail Line

Seth BergesonSeth Bergeson
Chris RowletteChris Rowlette

Existing MAX LinesExisting MAX Lines



Proposed New LinesProposed New Lines

II--205205
6.5 Miles between 6.5 Miles between 
Gateway TC and Gateway TC and 
Clackamas Town CenterClackamas Town Center
September 2009September 2009

Milwaukie Milwaukie –– South CorridorSouth Corridor
6.5 Miles6.5 Miles
PSU to Lake RdPSU to Lake Rd
2014??2014??

Goal:  Find the best route for a new SE Portland Goal:  Find the best route for a new SE Portland 
line connecting Iline connecting I--205 green line and proposed 205 green line and proposed 

Milwaukie LineMilwaukie Line

?



GIS MultiGIS Multi--Criteria EvaluationCriteria Evaluation

Use GIS to determine best new Use GIS to determine best new 
SE Portland routeSE Portland route
DataData

RLIS DataRLIS Data
USGS National Elevation DataUSGS National Elevation Data
2000 US Census Data2000 US Census Data

RLIS DataRLIS Data

Existing MAX Line Existing MAX Line 
routesroutes
Arterial StreetsArterial Streets
TaxlotsTaxlots



Study AreaStudy Area
Used to clip all vector and raster data layersUsed to clip all vector and raster data layers

Proposed Route SelectionProposed Route Selection

DivisionDivision
PowellPowell
Powell Powell –– FosterFoster
HolgateHolgate
Holgate Holgate –– FosterFoster
Woodstock Woodstock –– 2828thth

Johnson CreekJohnson Creek
Harmony Harmony –– LakeLake

Interested in qualities Interested in qualities 
10001000’’ on each on each 
side of routesside of routes
-- 10001000’’ buffers buffers 



US 2000 Census DataUS 2000 Census Data

Census 2000 Census 2000 
Summary File 3 Summary File 3 
Sample Data (SFSample Data (SF--
3)3)
Median Household Median Household 
IncomeIncome
Number of people Number of people 
over the age of 16over the age of 16
Number of people Number of people 
who drive to workwho drive to work

US 2000 Census DataUS 2000 Census Data
Calculated % Calculated % 
of people of people 
over the age over the age 
of 16 who of 16 who 
drive to workdrive to work



US 2000 Census Data US 2000 Census Data –– PopulationPopulation

US 2000 Census Data US 2000 Census Data ––
% of people who drive to work% of people who drive to work



USGS NEDUSGS NED

Downloaded Downloaded 
from National from National 
Map Seamless Map Seamless 
Data ServerData Server

USGS NED USGS NED -- ElevationElevation



USGS NED USGS NED -- SlopeSlope

Slope anomaliesSlope anomalies



USGS NED USGS NED -- SlopeSlope
Smoothed out slope raster with Smoothed out slope raster with 

Neighborhood Statistics ToolNeighborhood Statistics Tool
Mean of 5X5 cellsMean of 5X5 cells

Slope CalculationsSlope Calculations

125125’’ Buffer Buffer 
around routes to around routes to 
calculate slopecalculate slope



Elevation ProfilesElevation Profiles

SlopeSlope

Decided not to use slope Decided not to use slope 
calculations in AHPcalculations in AHP
Instead use as a Instead use as a 
constraining factorconstraining factor



Land UseLand Use

10 classifications10 classifications
Commercial (10)Commercial (10)
MultiMulti--Family Family 
Residential (9)Residential (9)
Single Family Single Family 
Residential (8)Residential (8)
MultiMulti--Use (7)Use (7)
Industrial (6)Industrial (6)
Transportation (5)Transportation (5)

NoDataNoData
Vacant (4)Vacant (4)
Agriculture (3)Agriculture (3)
Rural (2)Rural (2)
Forest (1)Forest (1)

Median Household IncomeMedian Household Income



Euclidian DistanceEuclidian Distance
Distance to nearest Distance to nearest 

Park & RidePark & Ride

Euclidian DistanceEuclidian Distance
Distance to Nearest MAX LineDistance to Nearest MAX Line



ReclassifyReclassify

10 land use 10 land use 
categoriescategories
Reclassify all 6 Reclassify all 6 
factors to 10 factors to 10 
equal interval equal interval 
classificationsclassifications

Factor WeightsFactor Weights
Analytical Hierarchy Analytical Hierarchy 
ProcessProcess
Pair wise Comparison of Pair wise Comparison of 
6 factors6 factors

Population reclass x 0.4679 + Distance to 
Max reclass x 0.2613 + Percent drive 
reclass x .01385 + Income reclass x 0.0724 
+ Landuse reclass x 0.0384 + Distance to 
Park & Ride reclass x 0.0214



Raster CalculatorRaster Calculator

Score CalculationScore Calculation

1 = bad1 = bad
10=good10=good



Route ScoresRoute Scores

Clipped score raster Clipped score raster 
by 1000 route buffersby 1000 route buffers
Calculated mean Calculated mean 
score for each routescore for each route

Model ValidationModel Validation
See how well our See how well our 
AHP model works for AHP model works for 
proposed Milwaukie proposed Milwaukie 
lineline
Followed same steps Followed same steps 
as calculations for as calculations for 
new routesnew routes

Recreated distance to Recreated distance to 
MAX lines to exclude MAX lines to exclude 
Milwaukie lineMilwaukie line



Milwaukie Route ScoreMilwaukie Route Score

Milwaukie Line SlopeMilwaukie Line Slope



Further ConsiderationsFurther Considerations

Other factors for MAX line Other factors for MAX line 
possible route analysispossible route analysis

Current train rider levelsCurrent train rider levels
CostCost
Public inputPublic input
Neighborhood factorsNeighborhood factors
Commuting patternsCommuting patterns
Future Future 
planning/developmentplanning/development
Environmental factorsEnvironmental factors
Infrastructure/Structural Infrastructure/Structural 
factorsfactors
Train stop locatingTrain stop locating
Future Park & Ride locatingFuture Park & Ride locating

Different AHP factorsDifferent AHP factors
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