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InSITE
Initiative to Simulate Individual Travel Events



Path Forward – Adoption of Regional 
Travel Simulation Tools

• Technical Committee Meetings

– September – Introduction to disaggregate 
modeling

1. Demographics

2. Travel Behavior

– October – C20 Freight Modeling System

– November - InSITE Validation

– December - InSITE Forecasts
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Aggregate Versus Disaggregate Modeling

Trip Based Model - Aggregate Activity Based Model - Disaggregate

Model 44 c InSITE

1) Model Design 2004/MTA New Start

2) Estimated using 2001 HH Travel Survey

3) Calibrated using 2008 HH Travel Survey

1) Model Design 2014

2) Estimated using 2008 HH Travel Survey

4 - Step Model
Households - Unit of Analysis 

Micro Simulation – Activities Beyond the 

Household that Require Travel
Person – Unit of Analysis

Cooperative Forecast
1) TAZ Household Stratification

Cooperative Forecast
1) TAZ Synthetic Household/Population

Trip Tables - Household Person Trips by 

Purpose

Person Trip Roster

Time of Day – 4 Periods Time of Day – ½ hour

Explicitly Capture
1. School/Day Care Escorting

2. Full Joint Non-Mandatory Travel

Parcels – MD Property View

3



TBM Demographics –Aggregate

Cooperative Forecast
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InGrp1 InGrp2 InGrp3 InGrp4 InGrp5 Total Workers

482 Wkr0 15 10 8 11 19 63 0

Wkr1 1 9 22 63 64 159 159

Wkr2 0 0 2 60 110 173 346

Wkr3+ 0 0 0 11 31 42 136

Total 16 19 32 147 224 438 641

InGrp1 InGrp2 InGrp3 InGrp4 InGrp5 Persons

482 HHPerson1 16 11 12 24 24 87 87

HHPerson2 0 6 13 55 77 151 303

HHPerson3 0 2 5 29 48 84 251

HHPerson4 0 0 2 23 48 73 292

HHPerson5+ 0 0 1 15 26 43 228

16 19 32 147 224 438 1162

TAZ10 RPD Tpop IGQ NIGQ HH MedInc Workers RE OFF IND OTH

480 210 764 48 0 284 101973 413 152 163 71 103

481 210 2738 0 7 1004 97655 1475 152 369 219 392

482 210 1184 19 3 438 101756 641 87 471 125 639



InSITE Demographics - Disaggregate
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TAZ Totals Household/Person Roster

Aggregate Marginals Disaggregate

Synthetic Households and Persons within

Household  Roster 

A record for each household and person within and 

Characteristics - Controlled and Correlated

US Census Bureau

American Community Survey - 

Public Use Microdata Sample (PUMS)

Round 9 Cooperative Forecast Group

TAZ - Total Population, Group Quarters,  

Households, Total Employment

Demographic Models

Aggregate Share Models - TAZ Level

Univariate - Households by Persons (5), 

Households by Workers (4), Households 

by Income Group (5)

Bivariate - Jurisdiction Households by 

Workers (4) & Income (5)

pOPTICS - Components of Change

Fertility, Survival, and Migration (White/Non-

White, Male/Female, and Age Cohort) 

Jurisdiction Population by Age (18) and Sex (2)

Jurisdiction Civilian Labor Force 

PopGen 2.0 - Control Variables

A) Jurisdiction - 

1) Households by Workers (4) and Income group (5)

2) Population by Age (18) and Sex (2)

3) Group Quarter Population

B) TAZ - 

1) Households by Persons (5)

2) Households by Income group (5)

3) HH Persons - Total, Non-Workers, and Workers

4) Group Quarter - NIGQ, IGQ

Census

TAZ - Median Household Income,  

Civilian Labor Force to HHPopulaiton 

Ratio

2010 Decennial TAZ

Institutional/Non-

Institutional

TAZ 7 Employment Type Totals

Master Establishment File TAZ Share by 7 Employment Types

NAICS Based (Industrial, Retail, Office, Education, Medical Services, 

Food Service, Other Services)



hhId hhInc5s hhZon hhSize hChildren hWorkers hAdults nCars

396722 4 482 4 2 2 2 2

personId hhId age gender empStatus pType

915400 396722 38 Female 1 FullTimeWorker

915401 396722 55 Male 1 FullTimeWorker

915402 396722 13 Male 0 Child2 (age 5-15)

915403 396722 11 Male 0 Child2 (age 5-15)

397015 3 482 5 3 2 2 2

personId hhId age gender empStatus pType

916134 397015 46 Male 1 FullTimeWorker

916135 397015 40 Female 1 PartTimeWorker

916136 397015 9 Male 0 Child2 (age 5-15)

916137 397015 7 Male 0 Child2 (age 5-15)

916138 397015 4 Male 0 Child1 (age 0-4)

396875 3 482 3 1 2 2 3

personId hhId age gender empStatus pType

915790 396875 55 Female 1 FullTimeWorker

915791 396875 18 Female 1 PartTimeWorker

915792 396875 16 Female 0 Child3 (age 16-17)

397142 2 482 1 0 0 1 1

personId hhId age gender empStatus pType

916460 397142 75 Female 0 Senior

397026 1 482 1 0 0 1 2

personId hhId age gender empStatus pType

916163 397026 76 Male 0 Senior

InSITE Demographics – Synthetic 
Households/Population
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Trivia – In 2010, what 

Share of the Baltimore 

Region’s Households had 

at Least One Child?



Synthetic Households/Population Output

7

0

100,000

200,000

300,000

400,000

500,000

600,000

HOUSEHOLDS BY Children/Workers

Baltimore Region
Households by Children/Workers

Children and No Workers

Children and Workers

No Children and Workers

No Children and No Workers



4-Step TBM – Model 44 C
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Trip Generation

Trip Distribution

Mode Choice

Trip Assignment
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TBM – Trip Tables
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Home-Based Work Person Trips

Production/Attraction or Origin/Destination

1 2 … 480 481 482 … 2934

1 3 4 0 2 1 0

2 4 2 1 0 0 0
…

480 0 1 5 1 3

481 1 2 0 4 2 0

482 1 0 2 6 4 0
…

2934 0 0 1 2 6 2



InSITE – Overall Model Design
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Land Use 

and Demographic Data

Population Synthesizer

(PopGen)

Highway and 

Transit Assignment

(Cube)

Highway 

and Transit Networks

Other Models 

External, BWI Ground Access

(Cube)

Activity-Based 

Model 

Components

(InSITE)

C20 Freight Modeling System

Freight Trip Roster

Long distance Supply Chain, Local 

Delivery and Commercial Vehicle 



InSITE – Model Components
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InSITE – Person Trip Roster
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hhId personId purpose tripMode origZone destZone origTime destTime

397015 916134 SchoolEscort ShareRide3 482 544 7.5 7.5

397015 916134 ReturnHome DriveAlone 544 482 7.5 7.5

397015 916134 SchoolEscort ShareRide2 482 427 9 9

397015 916134 ReturnHome DriveAlone 427 482 9 9

397015 916134 PersonalBusiness DriveAlone 482 490 11.5 11.5

397015 916134 ReturnHome DriveAlone 490 482 13 13

397015 916134 SchoolEscort DriveAlone 482 427 15.5 15.5

397015 916134 Shop ShareRide2 427 498 15.5 15.5

397015 916134 ReturnHome ShareRide2 498 482 15.5 15.5

397015 916135 Meal DriveAlone 482 469 3 12

397015 916135 Work DriveAlone 469 490 12 12

397015 916135 ReturnHome DriveAlone 490 482 16.5 16.5

397015 916136 School ShareRide3 482 544 7.5 7.5

397015 916136 ReturnHome ShareRide3 544 482 14 14

397015 916137 School ShareRide3 482 544 7.5 7.5

397015 916137 ReturnHome ShareRide3 544 482 15.5 15.5

397015 916138 School ShareRide2 482 427 9 9

397015 916138 Shop ShareRide2 427 498 15.5 15.5

397015 916138 ReturnHome ShareRide2 498 482 15.5 15.5



InSITE – Household Trip Rate
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For more information

Charles Baber | Principal Transportation Planner
410-732-0500 x1056 | cbaber@baltometro.org | www.baltometro.org

@BALTOMETROCOUNCIL @BALTIMORE METROPOLITAN COUNCIL @BALTIMORE METROPOLITAN COUNCIL


