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What Is the Goal for Today?

A Introduction/Overview: Travel Demand Modeling
A Why do we model travel demand?
A How do we model travel demand?
A Who uses model output?
ApGet the ABi g Pictureo!
ADonot worry about r ememkt

A Presentation designed to:

A Educate MPO Policy and Technical Committee
Members on the modeling process.



Presentation Overview

Introduction to Travel Modeling
How to Build a Model

The AFour o Steps
Model Output

Performance Measures

Model Application

A How Do We Use It?
A Who Uses It?

A Etc.



What Is a Traffic Model?

A Typical Definition:
A A computer program that runs mathematical equation

using input data to replicate travel choices that
iIndividuals make.

A The output is a measure of future travel demand
that is expressed in terms of future traffic volume
A Simply: A forecast of future travel.

A Where are people traveling to and from.
A What routes are they choosing to get there.



Why Are Models Important?

A Mode
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‘rans
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s are the heart of Transportation Planning.

nelp to guide the development of LeiRgnge
portation Plans.

nelp us determine how much traffic will be o

our roadways In the future.

i They help us to understand the impact that
development has on our transportation system.

i They guide future investment strategies.
A Models allow us to make informed decisions.



What Are Travel Models Used For?

A

> > > > >

Provide Decision Makers the best possible
Information about future needs.

Determining where congestion may be in the
future.

Determining what projects will alleviate or
minimize that congestion.

Scenario analyses. (What ifs).

How many lanes are we going to need?
Determine traffic impact due to land use change
mportant to most all transportation projects.
On-Road Mobile Source Air Emissions Analysis




Building a Travel Demand Mode

A What do we need to start?
A DATA!
A Population (how many people do we have?)

A Households (where do they live)

A Employment (jobs, shopping, restaurants, recreation,
etc.)

Schools (k12, College locations)
Roadway Network (existing and future)
Traffic Counts

A Household Travel Characteristics

A What causes us to travel each day and how do \
get there.

> > >



How Is our data organized?

A It Is subdivided into special zones
commonly referred to as:

A Traffic or Transportation Analysis Zones
A ZONESor short)
A TAZS (for shorter)



Traffic Analysis Zones (TAZ)

A What is a TAZ?

A Geographic Area where Data is Stored
A Population, Employment, School Enroliment

A Similar to Census Geography (Aggregated
A In Kern, Subdivisions of Census Tracts



Traffic Analysis Zones
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Traffic Analysis Zones (TAZ)

A TAZ Characteristics

A Approximately equal in size (smaller in
downtown but larger on the periphery)

A Subdivisions of census tracts



Traffic Analysis Zones (TAZ)

A TAZ Characteristics

A TAZ boundaries are major roadways or physic
barriers such as railroads, rivers, etc.

A Typically follow Census geography such as
block or block group boundaries.

A Goal: replicate areas @airigin andDestination

for trips being made.
» Home to Work ; Home to Shopping ; Work to Shopping, etc.



Model Input Data

A SocicEconomic Data
A Population
A Households/Dwelling Units
A Employment
A School Enrollment
A Vehicle Ownership
A Income Levels
A Land Use Characteristics / Zoning



SE Data Table
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Kern Integrated Modeling

Flowchart
=59

Planners
Stakeholders
Public II
Outreach
Datasets

Transportation
Measures

General Plans

Regional Transportation Plan Modeling

1. Inputs from Planners, Stakeholders, Public Outreach, Environmental Datasets, and current
General Plans.
la. Planners, Stakeholders, and the Public develop Alternative, or Transit based strategies.

2. The Land Use ModelUPlan allocates growth based on parameters, attractions like freeways,
discouragements like public lands, and resources. It creates a GIS based conceptual growth
map.

3. Uplan also outputs socioeconomic data by TAZ used as the input data for the Travel Model
Cube.

4. Cube generates LOS maps, VMT, and other Transportation measures.

5. Cube output data is also used in EMFAC to generate Emission measures.

6. The measures generated are reviewed, and relative comparisons between 1 0/31/08

scenarios can be made.



Modified 4-Step Model Process

Figure 2 — San Joaguin Valley Model Improvement Program: Model Components
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The Four Steps

% A Trip Generation How many trips?

A Trip Distribution- Where are they going?

A Mode Choices By what mode?

A Trip Assignment What path are they
taking?



Trip Generation (1 Step)

A Determines how many trips are being
Producedfrom andAttracted to each TAZ?

.’-.'

Trip Generation -
Trip Types

Trip Productions

Home

Employment

Trip Attractions

Ll Trip Attractio{/" \
. ® Trip Production

o 711V \o

ﬂ \ Trip Attraction

Store Module 4- page 15

Productions and Attractions

Buzz phrasePs andAs



Trip Generation Methods

A Cross Classification
A Used to determine trip productions by TAZ
APersons per Household ar

A Trip Rates Based on Activity Units

A ITE Trip Generation Manual
» Hospitals, Fast Food Restaurants, etc.

A Regression Equations
A Used to determine TAZ attractions
A Based on previously observed data.



Special Generators

A Used for zones that have trip rates
significantly different from standard trip
rates.

A Military Bases
A Prisons



Trip Purposes

A Trips are stratified into purposes:

A Home-Based Worki Trips between home and
work.

A Home-Based Otheri Trips between home anc
other places such as shopping and recreation

A Non-home Based Trips that do not involve
the home.

A External Trips T Trips that enter/leave or trave
through the study area.



What Do We Get Out of Trip
Generation?

A Trip Productions and Trip Attractions

A By Traffic Analysis Zone
A By Trip Purpose



The Four Steps

A Trip Generation How many trips?

[~ Trip Distribution- Where are they going?

A Mode Choices By what mode?

A Trip Assignment What path are they
taking?



Trip Distribution (29 Step)

A Now we know how many trips are being
produced from and attracted to each TAZ.

ABut we do nwbdrethe &igs arg n
going to or coming from.



Roadway Network

A Before we can figure out how the trips are
distributed between TAZs, we need to kno
how the zones are connected.

A Zones are connected by a network or roac



Roadway Network
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Roadway Network

A system of nodes, links, and centroids that describe a
transportation system.

1. Node: intersections of roadway links.

2. Links: Used to represent the street network (local
collector roads are not included).

3. Centroids: special node representing origin and
destination of all trips for TAZ.

4. Centroid connectors: special links that represent local
roads and provide access between centroids and the
network.



Network Attributes

A Transportation System
A Speed
A Capacity
A Direction
A Travel Time
A Functional Classification
A Traffic Counts



Network Building

Actual Street System and River

Source: NTI



Network Building

Computer Street System

Link 138 - 139

Node 13 Link 139 - 138

138 139
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141 143
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Source: NTI



Centroids




Trip Distribution (29 Step)



