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DOWNTOWN TRANSPORTATION PLANNING AND 
THE BKR TRAVEL DEMAND MODEL 

 Presentation and Discussion 

• Measures of Effectiveness 

• Using the BKR Model in the Planning Process 

• Background on the BKR Model 

• Modeling Assumptions 

• Next Steps 

 

 



 
Purpose 
• Help identify and prioritize project ideas that address mobility issues  

• Based on international best practices applied to Bellevue 

• Include qualitative and quantitative metrics  

• Inform on the performance of each project 

• Measure the effect of a project on four types of users 

 Private vehicle occupants 

 Pedestrians 

 Bicyclists 

 Transit riders 

• Describe the mobility outcomes geographically  
 Specific intersection or location  

 Along a corridor  

 Downtown Bellevue as a whole 

• Include sustainability metrics for the Downtown as a whole 

Measures of Effectiveness 



Measures of Effectiveness 

Intersection or 
Location 

Segment or Corridor 

Private 
Vehicle 

Occupant 
Mobility 

Bicyclist 
Mobility 

Pedestrian 
Mobility 

Transit Rider 
Mobility 

Downtown  
Subarea 

Sustainability 
Outcomes 

MOE MOE MOE MOE MOE MOE MOE MOE MOE MOE MOE MOE MOE MOE MOE 

Supplemental          
Measures of Effectiveness 



Private Vehicle Occupant Mobility 

Percent of Total Daily Person Trip 
Ends 

Average Intersection Delay (seconds) 
per Vehicle Occupant 

Aggregate Intersection Delay 
(seconds) per Vehicle Occupant  

# of On-Street Spaces for Parking + 
Loading 

Average Travel Time (seconds) for 
Vehicle Occupants per Mile 

Intersection or 
Location 

Segment or 
Corridor 

Private 
Vehicle 

Occupant 
Mobility 

Downtown 
Subarea 

Measures of Effectiveness 



Pedestrian Mobility 

Intersection or 
Location 

Segment or 
Corridor 

Pedestrian 
Mobility 

Downtown 
Subarea 

Intersection Crosswalk Rating  

Average Travel Time (seconds)  
for Pedestrians per Mile 

Walkway Quality Rating   

Percent of Total Daily Person Trip Ends 

Number of Internal  
Downtown Walking Trips 

Measures of Effectiveness 



Bicyclist Mobility 

Percent of Arterial Streets Served by 
Preferred Bicycle Facilities 

Bicycle Facility Rating 

Percent of Total Daily Person Trip 
Ends 

Intersection or 
Location 

Segment or 
Corridor 

Bicyclist 
Mobility 

Downtown 
Subarea 

Measures of Effectiveness 



Transit Rider Mobility 

Intersection or 
Location 

Segment or 
Corridor 

Transit Rider 
Mobility 

Downtown 
Subarea 

Bus Stop Locations that Provide 
Preferred Components 

Percent of Total Daily Person Trip Ends 

Travel Time (seconds) per Rider per 
Mile 

Percent of Total Daily Person Trip Ends 
within 5-minute Walk of 15-minute 
Transit Service 

Light Rail Stations that Provide 
Preferred Components 

Measures of Effectiveness 



Sustainability Outcomes 

Transportation - source Greenhouse 
Gas Emissions 

Vehicle Hours of Delay 

Percent Non-SOV Daily Work Trips 

Percent Non-SOV Total Daily Trips 

Percent Non-SOV Trips Internal to 
Downtown 

Intersection or 
Location 

Segment or 
Corridor 

Sustainability 
Outcomes 

Downtown 
Subarea 

Measures of Effectiveness 



The Bellevue Kirkland Redmond 

BKR 
 Travel Demand Model 



Using the BKR Model   
Downtown Transportation Plan Update 

• What the BKR Model can tell us 

 PM Peak hour travel demand, intersection aggregate LOS 

 Evaluate changes from land use or roadway modifications 

 Mode share for specific areas 

 Baseline LOS shows where capacity project ideas may be 
needed 

 Baseline used to “test” effectiveness of project ideas 

• What the BKR model does not tell us 

 Operational delay 

 Turn movement counts and traffic operations 

 Bicycle mode share 



 

Using the BKR Model   
Downtown Transportation Plan Update, cont. 

• Other modeling tools for greater precision/focus that 
use specific input from BKR 

 Synchro – macro operations analysis, LOS, turn movements 

 VISSIM – micro simulation of a specific geographic area 

 Dynameq – mesoscopic level with intersection queueing 



Travel Demand Modeling Definitions 

Person Trip  

One trip made by a person - any mode any purpose 

Trip Mode 

 Auto Shared                Transit Rider  

                                                       

 

 Auto Alone   Pedestrian 

 

 



Travel Demand Modeling Definitions 

TRIP PURPOSE 

Home-Based Work: 

 

 

Home-Based Other: 

 

 

Non-Home Based:   



BKR Model – Four Steps   

• Trip Generation: How Many Trips 

Person trips produced and attracted by the land uses assigned to 
each TAZ 

• Trip Distribution: Where People are Going 

Trips are linked on the transportation network between producing 
and attracting TAZs. 

• Mode Choice: What Mode People are Using 

Motorized modes of travel chosen by each person making a trip 
between TAZs.  In Downtown Bellevue, many trips for short 
distances between small TAZs are converted to pedestrian mode 

• Trip Assignment: What Route People are Taking     

Person trips are assigned to a specific travel path between TAZs by 
mode of travel 



BKR Travel Demand Forecast 
Methodology 

Travel Demand 
Forecast 



Using the BKR Model   
Downtown Transportation Plan Update 

• Baseline Assumptions for 2030  

 Land Use in each TAZ 

 Transportation Network and Transit Service 

 Many other assumptions 

o Parking and auto operating costs 

o Tolls on SR 520 and HOT Lanes on 405 

• Provides a glimpse of future motorized mobility 

 Overall Travel Demand 

 Travel Demand by Mode 

 Vehicular Level of Service 

 Informs Measures of Effectiveness 



Select BKR Modeling Information 

• Overall  change from 2010 base year to 2030 
baseline(aka “No Build”) 

• System level vehicular travel time measures 

• Volume of travel demand compared to roadway 
capacity 

• Transit results showing PM peak boarding and 
alighting  

• Park & Ride usage 

 

 

 



BKR Flow Chart 



BKR Travel Demand Model 
Regional Traffic Analysis Zones (TAZs) 



BKR Travel Demand Model 
TAZ Structure - Downtown 



Background/Assumptions for the BKR Model 

 



Background/Assumptions for the BKR Model 

2010 Base Year 

• Existing conditions 

 Land Use by TAZ – population and employment 

 Transportation Network/Transit Service 

• Validated to actual travel information for 2010  

2030 Baseline 

• Assumed conditions 

 Land use by TAZ – population and employment 

 Transportation Network/Transit Service – “reasonably 
foreseeable” given status of planning and funding 



Land Use Assumptions 

  
1990 2000 2010  2030 

2010/2030 
Growth 

Employment 22,257 34,042 42,525 70,300 +27,775/65% 

Population 1,182 2,588 7,147 19,000 +11,853/166% 



Transportation Network Assumptions 

“Reasonably Foreseeable”  

• Roadway Infrastructure 

 NE 4th Street Extension 

 120th Avenue NE Improvements 

 SR 520 Bridge & HOV Project 

• Transit Facilities 

 East Link LRT 

• Regional Roadway Tolling 

 I-405 & SR 167 HOT Lane Tolls 

http://www.wsdot.wa.gov/GoodToGo/


Transportation Network Assumptions 

Not on the “Reasonably 
Foreseeable” list but likely to 
be studied in the DTP update 

• NE 6th Street Extension 

• 124th Avenue NE/SR 520 
Interchange 

• NE 2nd St/I-405 Interchange and 
arterial expansion 

• NE 15th St “Zone 1” - 112th Ave NE 
to 120th Ave NE  



Transportation System Assumptions  

Other BKR Modeling Assumptions 

• Downtown Parking Supply 

• Parking Management 

• Parking Cost 

• Bus Transit Service 

 

• Signal Operations - SCATS 



  
 

 

INTERSECTION VOLUME 
POST-PROCESSING  

AUTO TRIP ASSIGNMENT 

MP0, MP6, MP12, MP30 
MODEL PLATFORMS 

 

TRIP GENERATION (7) 

(Estimate Trip Ends) 
 

TRIP DISTRIBUTION (7) 
(Allocate Trip Ends to Zone Pairs) 

 

MODE CHOICE (7) 
(Divide Trips Among Available Modes ) 

 
 

PEAK HOUR MODEL (2,3,4,5,8,9) 

 

TRANSIT TRIP 
 ASSIGNMENTS 

DAILY PERSON 
SOV TRIPS 

DAILY PERSON TRIP TABLES 

DAILY PERSON 
TRANSIT TRIPS 

DAILY PERSON 
LOV/HOV TRIPS 

FINAL INTERECTION LOS 

OPERATIONAL SIMULATION 

BELLEVUE TRANSPORTATION MODELING AND ANALYSIS GROUP - 1/10/12 
 

TOOLS 

Spreadsheets 

AMANDA 
System 

Intersection 
Postprocessor 

UFOSNET 

Synchro/ 
Simtraffic 
Dynameq 
VISSIM 

GIS 

EMME 

RECENTLY COMPLETED MODEL IMPROVEMENTS 
1) Expand BKR model TAZ structure 
2) Modify Auto Trip Assignment to distinguish 2&3+ HOV 
3) Expand tolling/HOT lane capabilities 
4) Enhance freeway network detail 
5) Add Microsoft employee transit routes 
6) Independent review of BKR model processes and documentation 

PROPOSED SHORT-TERM MODEL IMPROVEMENTS 
7) Integrate non-motorized models into BKR model 
8) Add time-of-day model to capture effects of future peak spreading 
9) Feedback traffic and transit operational results to auto network skims (DYNAMEQ, VISSIM) 
10) Incorporate additional suggestions from Independent review 

 

PRODUCTS 

Concurrency 
Update (MP6) 

Development 
Review (MP6) 

TFP (MP12) 

Impact Fees 
(MP6 & MP12) 

Operational 

Analysis (All MPs) 

Scenario 
Evaluation 
 (All MPs)  

Transit 
Plan/Analysis  

(All MPs) 

CIP 
Programming 

(MP6) 

Grant 
Applications 

(All MPs) 

Mode Choice 

Analysis (All MPs) 

BKR Partners 
Support (MP0) 

PEAK HOUR TRANSIT TRIPS  

TRANSIT ROUTE RIDERSHIP 

NETWORK 
DATABASE (1) 

LAND USE 
DATABASE (1) 

PEAK HOUR VEHICLE TRIPS  

Subarea 
& Corridor Plans 

(MP30) 

MODEL 

OUTPUT 

MODEL 

COMPONENT 

Expanded BKR Flow Chart 



City Council 
briefings 

Major Public 
Meeting 

Scoping and issue 
identification 

 
 
 
 
 
 
 
Transportation 

Commission  
meetings 

Major Public 
Meeting 

Review Final 
Recommendations 

Plan Update Timeline 

Q3 2011 Q4 2011 Q1 2012 Q2 2012 Q3 2012 Q4 2012 Q1 2013 

Final 
Recommendations 

Preliminary 
Recommendations 

Ongoing                    Public                     Involvement 

Transportation 
Commission 

transmittal to 
Council 

City Council 
receives 

Transportation 
Commission 

transmittal 

Major Public 
Meeting 

Review Preliminary 
Recommendations 

June 14, 2012 
Travel demand modeling 

July 12, 2012 
Travel demand modeling 

Pedestrian Facilities 



 

 Thank you! 
 
 

Kevin McDonald 
Judy Clark 

Sean Wellander 
 

www.bellevuewa.gov/DowntownTransportationPlanUpdate 
 
 



• 2010/2030 Total Trips to/from Downtown Bellevue 

• 2010/2030 PM Peak Hour trips to/from Downtown 
Bellevue 

• BKR PM Peak Transit activity boarding and alightings 

• BKR PM Peak Transit activity boarding and alightings 

• 2011 Downtown Bellevue mode share survey 

• 2003 – 2011 Bellevue transit ridership trends 

• American Community Survey results 

• Comments/observations on transit use 

 

 

Supplemental information on following slides 







  
 

BKR - Transit Activity Boardings and Alightings 

Bellevue 
Transit Center 
west  

Bellevue 
Transit Center 
east 

East Link 
Bellevue 
Transit Center 
Station 
Southbound/ 
westbound 

East Link 
Bellevue 
Transit Center 
Station 
Northbound/ 
eastbound 



Bellevue 
Transit Center 
West Entrance 

Bellevue 
Transit Center 
East Entrance 

East Link 
Bellevue 
Transit Center 
Station 
Southbound 
Note: Northbound/ 
eastbound activity 
is a smaller circle 
that is eclipsed by 
the larger circle 
representing the 
higher volume of 
southbound/ 
westbound 
passengers 

BKR - Transit Activity Boardings and Alightings 
Initial Boardings 
Transfer Boardings 
Transfer Alightings  
Final Alightings 

Note: The small 
numbers on each 
side of the lines 
represent the 
number of 
pedestrians that 
walk to or from 
transit on the east 
or west/north or 
south sides of the 
street 



 

2011 Bellevue Downtown                                      
Commute Mode Share Survey 

135,132 Commute Trips 



2003 – 2011 Transit Ridership 



2009 American Community Survey  



2009 American Community Survey  



2009 American Community Survey  



Microsoft said “I question direct benefit from Connector since that does not yet 
serve Bellevue CBD and only goes to Overlake.  However, it is possible the other 
programmatic benefits of our Commute program that our population use in 
Bellevue could cause this, particularly ORCA and Shuttle Connect programs.”  

FHWA, Census, Microsoft Feedback 


