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Outline
Focus on Sub-area OD Extraction

Concepts
» Travel Demand Model (four-step model basics)
» OD table basics
» Traffic assignment basics
» Sub-area OD extraction

Break (10 minute)

Demonstration…
» …of Sub-area extraction procedure

Q & A



Agenda
8 a.m. - 10 a.m.

Introductions

Sub-area OD Extraction Conceptual discussions
» Travel Demand Model (four-step model basics)
» OD table basics
» Traffic assignment basics
» Sub-area OD extraction

Break (10 minute)

10:10 a.m. - Noon

Demonstration…
» …of Sub-area extraction procedure in TransCAD on projector/screen

Q & A
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What is a Travel Model?

Inputs
Transportation 

Networks

Socioeconomic 
Data

External 
Data

Special 
Generators

Model 
Parameters

Outputs

VMT

Traffic 
Volumes

Congested 
Speeds

Transit 
Volumes

Summary 
Information

Analysis tool
» Series of mathematical programs

* Travel demand model format inputs & outputs are shown above



Travel Model

Real world Modeled world Post-processed

Calibration, Validation, and Post-Processing



Calibration & Validation
Real world Modeled World



Types of Travel Models

Sketch-
Planning 
Models

Strategic-
Planning 
Models

Trip-Based 
Models

Activity-
Based 
Models

Order of magnitude 
estimates; Feasibility

More complex,
More detailed,
Better sensitivity

Complex,
More detailed



Four Step Model Process
Land Use 
Forecasts

Highway/ Transit 
Networks

Trip 
Generation

Trip 
Distribution

Traffic 
Assignment

Mode Choice

Transit 
Assignment

Congested Speed 
Feedback

Input Data

* Simplified representation. 
Other sub-steps like skimming, 
PA-to-OD, and other steps are 
not shown in the figure

Daily level trips 
estimation



The Four-Step Process
Household & 

Land Use 
Data

Trips beginning 
and ending in each 

zone

Output

Trips between 
zone-pairs

Trips between 
zone-pairs by 

mode

Traffic volumes & 
times on network 

links
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Trip Generation

Trip Distribution

Mode Choice

Network 
Assignment

Step 1

Step 2

Step 3

Step 4

Trips by 
purpose at 
daily level

OD tables 
are 

generated 
after step 

2 & 3



Trip Generation: How Many Trips?
Based on household survey

Different trip purposes

Generate all trips*
–Walk
–Bike
–Transit 
–Auto 

* This is different than ITE Trip 
Generation, which only considers
vehicle trips



Trip Generation: How Many Trips?
Cross-classified production rates
» Household size & income
» Household Workers & Income
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Trip Distribution:
Where will they go?

Match 
» Productions &

attractions

Survey Data
» Trip length distributions
» Subregion to subregion 

patterns

The Gravity
concept can be 
used to model 

travel!



Mode Choice: What Mode?

Nested Logit Model
» Consider all modes 

for each zone pair

Can I get a ride?
Is it close enough to bike?  
How much $ is parking?

How about the bus?

Choice

Motorized

Auto

Drive 
Alone Carpool

Transit

Bus Rail

Non-
Motorized

Walk Bike

Note: Mode choice diagram is 
simplified for explanatory 
purposes



Traffic Assignment:
What Route?

4 to 6 time periods 
(depending on 
model version)

Account for 
localized and peak 
period congestion



Network Assignment 
Model sums all trips and assigns 
trips to the transportation 
network Aggregate trips

• Trips by purpose
• External trips

Assign trips to the 
transportation 

network

Cost. 
Time. 
Number of paths



Traffic Assignment Procedures

User Equilibrium (UE) & Stochastic User Equilibrium (SUE)

Iterative process to achieve a convergent solution

No travelers can improve their travel times by shifting routes 
» SUE assumes travelers do not have perfect information concerning network 

attributes and/or they perceive travel costs in different ways
» SUE assignments might produce more realistic results than the deterministic UE 

model
– because SUE permits use of less attractive as well as the most-attractive 

routes. 
– Less-attractive routes will have lower utilization, but will not have zero flow as 

they do under UE. 
– a large number of iterations should be used for SUE
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* There are other traffic assignment procedures as well. Ex: AON, OUE, etc…can be a discussion for a 
separate session.



User Equilibrium (UE) vs. Stochastic User 
Equilibrium (SUE)
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UE

SUE



What is a matrix?
Data storage format

Matrix
» Can be used to save 

trips in origin & 
destination format

» Can be used to save 
other info from any 
zone to zone.
–For example: 

travel times
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Trip Table in TransCAD Software
Add screen shot here
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Testing Demand Changes
» Evaluate base, interim, and forecast year 

datasets
» Consider testing large development proposals

(e.g., over 200 households or employees)
–Use the model’s trip distribution to compare to traffic 

study assumptions
–Cross-check development model runs with ITE-based 

traffic studies

» Use the model to test very small developments
» Test unreasonable changes to the jobs/housing 

balance



Testing Roadway Changes

» Test large and medium-scale capacity changes
» Test different roadway alternatives
» Test a comprehensive roadway plan
» Test various corridor configurations

» Test scenarios that do not impact system capacity
» Try to model very small capacity or speed 

changes
» Rely on the demand model to test interchange 

configurations



Non-motorized Results

»Focus on potential non-motorized demand
–E.g., 1, 2, and 5 mile trip bandwidths

–Identify good places for infrastructure improvements

»Consider non-motorized model results to be 
a rough estimate
–The model is only one tool to aid in analysis

» Expect detailed numbers
–YES: “There is a high demand for a new bike lane in this 

corridor”

–NO: “This new bike lane will result in X new bike trips”



Transit Results

» Evaluate major system adjustments
» Test large route changes
» Focus on a system-wide results

» Test fine tuning of route alignments
» Expect detailed forecasts by transit route or 

transit stop
–This information is available, but must be 

interpreted carefully by a transit professional



Traffic Results
» Post process traffic volumes based on counts
» Focus on forecast growth rather than values
» Consider corridors as a whole
» Use the model to plan freeways, expressways, and 

arterials

» Rely on raw model volumes
» Expect detailed collector and intersection forecasts

–This information is available, but must be 
interpreted and may require additional post 
processing



Post Processing: Reconciling to Counts

Is the model too low in the base year?
» Then the forecast is increased by the same amount

Is the model too high in the base year?
» Then the forecast is decreased by the same amount

Both Post Processed and Raw volumes are 
available for analysis



Post-processing

To adjust the raw model 
forecasts
» To convert peak period flows to peak hours 

flows

» To adjust the peak hour flows to account for 
the differences between the model and counts

1

2

Model vs. Counts

DELTA

Temporal distributions



Model

Base Year

Future Year

Counts Base Year
DELTA Numeric diff. method

Ratio method

Average method
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Adjustment Methodology



What is sub-area OD extraction?
Shrink or aggregate the trip table
» Keep the detail in the area of interest (sub-area)
» Aggregate the outer areas to the crossing links
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Needed Inputs

OD Table/Matrix

Define sub-area & create polygon

Geographic network database (from full run- which is 
created from a master network)
» Links layer and nodes layer

Exclusion queries

Field names

Parameters
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Trip Purposes
1. Home-Work            
2. Home-Shop            
3. Home-K12             
4. Home-College       
5. Home-Other          
6. Work-Other          
7. Other-Other 

Truck Types
1. Small
2. Medium         
3. Heavy 
4. Ext-Ext    

SLOCOG Trip Table Details
Single 

Occupant 
vehicles

High Occupant 
vehicles – 2 

people

High Occupant 
vehicles – 3+ 

people

Trucks



Thank you!



SLOGOC model reference screenshots
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SLOGOC model reference screenshots
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SLOCOG GISDK resource code reference

RSC code lines about 183
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SLOCOG GISDK resource code reference
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