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Travel Demand Models 101



What is a Model?




What is a Model?

A model is

* An informative representation of an object,
person or system.

» A pattern of something.

* A simplified description, especially a
mathematical one, of a system or process to Real World Mathematical
assist calculations and predictions. World

Caleulus
Observed Statistics, and Mathematical
=
toals

Lise model to
predict future

What is a Travel Demand Model?

(or to verify

past behavior)

A schematic description of how a transportation
: . : : Observed Data Compare! Predicted
system’s characteristics — including land use, of the Future | i
the transportation network, and the number and _ _ 7 7 |
After comparning the predicted behaviorwith the new data, modi
type Of travelers — affeCt the use Of the SyStem the model to address inaccuracies, [deally, the modified model

should be able to deseribe all of the data observed.




What a Travel Demand Model Is and Is Not?

A Model Is...

* An analytical tool to provide important information to decision makers.

* A means to quantitatively estimate the effects of transportation planning,
policy, or investment decisions on transportation demand.

A Model Is NOT...

* A crystal ball — it predicts a possible version of the future (even though |
have a pair of flat screen crystal balls on my desk).

* An exact set of answers — it provides insights to inform a planning decision.



Traditional Four-Step Travel Demand Model Components

Trip
Generation | Distribution Assignment




What Information Can Travel Demand Models Provide?

Future Movement: Modes of Travel: Infrastructure Guidance: Traffic Prediction:
estimates where and how estimates whether people will helps decide where to build identifies busy times and
people will travel in the future. use cars, buses, bikes, or walk. roads, transit, and paths. areas to address congestion.

Public Transit Improvement: Environmental Check: City Design Input: Financial Insight:
assists in improving bus, train, and evaluates how travel choices influences where to place assesses the cost and
transit services. impact the environment. homes, businesses, etc. benefit of transportation

decisions.



Basic Elements to a Travel Demand Model

The Model

The Software

Various Data




The Software — VISUM Overview
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Highway

Network =<

Transit <
Network

Land Use /
Socio- <

Economic

The Various Data — Input and Output Data

Input Data

Number of Lanes

Facility Type
Capacity
Toll

= (of

Transit Route Alignment
Stops and Transfers
Headway

Fare

Etc.

Dwelling Unit

Population
Employment
Etc.

Output Data

Trips by Mode
Trips by Time of Day

Roadway Volumes

Transit Ridership and Station Boardings
Etc.

Data Needs

Calibration and Validation
Reasonableness Check



The Various Data — Facility Type and Area Type

Facility Type Area Type

Facility Type Description Area Type Description

21 -29 Divided Arterials 21-29 Central Business Districts (CBD) Fringe Areas
41 - 48 Collectors 41 - 49 Outlying Business Districts (OBD)

61— 68 One-Way Facilities
81 -89 HOV Facilities
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Survey Data

United States® Partners  Researchers  Educatars  Survey Respandents News  MNAICS Cades  Jabs  AboutUs  ContactUs  Help

Ava i | a b I e S u rvey D ata %!u’lmsu Topics Data&Maps  Surveys & Programs  Resource Library

U.S. Census

American Community Survey (ACS)
National Household Travel Survey

(NHTS)

Tampa Bay Regional Household

Travel Surveys

Long-Distance Travel Survey

Economy

We Believe in the Powerof Quality Data to Impact Public Life

Learn More °

Measuring America's People, Places, and

National Household Travel Survey Announcements

Conducted by the Federal Highway Administration, the NHTS is the authoritative source on the travel behavior of the American Nt | 2105') loulGiar, Ol sttt Dt P Heluttis 2 R relieased)

public. It is the only source of naticnal data that allows one to analyze trends in personal and household travel. It includes daily et .Trave‘ survey State of the Practice rep.m s availabiz n M
(2 1h mpendiurmn of Uses' (Updated Feb, 2023) is availabl

non-commercial travel by all modes, including characteristics of the pecple traveling, their household, and their vehicles. The Summ wsletter' is available in Publications.

= e e
2017 Frequently Used National Statistics u§=
| —

Origin / Destination Survey a =& B 2 & [

m (o} SR &

Person Miles Households Workers Drivers

Local Transit Rider Survey

Etc.

More Surveys - Better Validation

Origin-Destination
Data Products

Search data, events, resources, and more Q,



Land Use / Socio-Economic Data

| | bimiriotr BEBR
Land Use / Socio-Economic Data Florida Estimates of Population
 U.S. Census 2022

* American Community Survey (ACS)

 Tampa Bay Regional Household
Travel Survey

 Bureau of Economic & Business
Research (BEBR)

 Dun & Bradstreet Data

 Local MPOs

« Efc.

UF[FLORIDA

More Data - Better Validation



Highway and Transit Network

Tampa Bay
Regional Planning
Model (TERPM 9.3)

Highway Network :

Transit Network N

Highway Projects 5
Traffic Counts T

| Il [ ] [ ] I
L= T ¥ B

HEREREN

Toll Facilities and Toll Mechanism

Route Alignments \ - §'3

Service Span and Headways i 4“ o '

Ridership Observations

APC Data ol
GTES More Network Updates = Better Validation




Bt 1l 03

TBRPM Outputs



What Can the TBRPM Provide

Tampa Bay Regional Planning Model Outputs

Maps and Data Tables for Comparison between Alternatives
Desire Lines Analysis

Measures of Effectiveness (MOES)

Air Quality

Etc.



Comparison between Alternatives

\ ’; Tampa Bay Regional Flanning Model i
Network Comparison Maps N e N
| @"ﬁ“ z
 New Roadways s s &
dely[)r E
« Removed Roadways winding ¢ ) e / t
% \ S
_ _ o v
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| | ssAve = [21h 12min 85 |——— ~[3h 40min 38s |-{53h Brin 58s |4 =
Characteristics | Aoy
Connie Ave %
 Volume Differences between | Siobhan Ave =
akewood Ave ) E
Alternatives o
April Ln Apritbn—— >
. Vista Dr | [Th T2min 475 ] S
 And all other variables, such as T S o] S

| Pk Iy OH E.-’mﬁgﬁ%mE-H]'Graphin:parametersﬁles'|E@’§{-ﬂ%<‘:ﬂ@u'{rj‘&|ﬁlEE

& 2023 PTY, HERE
£

speed and travel times

Roadways with lane changes highlighted in red
Labels reflect changes in hours of delay




Travel Patterns for Origin-

Destination Pairs:

New Developments
New Highway and/or Transit
Projects

Alternative Scenarios

Desire Line Analysis
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Measure of Effectiveness (MOEs)

Frequently Used Measure of Effectiveness (MOES)

System Miles and Lane Miles

Vehicle Miles Traveled (VMT)

Vehicle Hours Traveled (VHT)

Volume over Capacity Ratio (V/C Ratio)
Congested Speed

Corridor Summary

Etc.




Air Quality

TBRPM Can Estimate Air Quality in Terms of

« Total Fuel Use
« Total CO Emissions

« Total HC Emissions

« Total NO Emissions
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Case Study Examples




Lane Widening Project
Lane Reduction Project

Lane Widening / Reduction Projects

Volume Estimates and

Comparison
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Measure of Effectiveness (MOEs)

Frequently Used Measure of Effectiveness (MOES)

System Miles and Lane Miles

Vehicle Miles Traveled (VMT)

Vehicle Hours Traveled (VHT)

Volume over Capacity Ratio (V/C Ratio)
Congested Speed

Corridor Summary

Etc.




Lane Widening Project
Lane Reduction Project

Lane Widening / Reduction Projects

Volume Estimates and

Comparison
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Origin-Destination Analysis for Work Zone

Path Selection and O-D Pair Analysis

Work Zone |dentification Travel Time Estimates
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Road Closure Identification

Road Closure

Path Selection and
Travel Time Estimates

O-D Pair Analysis
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Select Link

Select Link Analysis

O-D Pair Analysis
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ESAL Calculation

FDOT Historical Counts Future AADT Estimates ESAL Calculation

s Input - Page 1 of 2
Project Traffic Visualizer
FLORIDA DEPARTMENT OF TRANSEORTATION ESAL ANALYSIS INPUT - PAGE 1
TRANSPORTATION STATISTICS OFFICE
2020 HISTORICAL AADT REPORT Tampa Bay Region Cosite Number: 150086 Count Source ™ (" Enter Project Information and Select Design Year "
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istorical rojection rocedure nalysis Input X
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Transit Analysis

Transit Routes Ridership Forecasts
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New Developments

Socio-Economic Data Changes

L

SE Data Updates

[y 7 LT L TN Y DAY ey
i il
'J T77W P
1l :F? j{}ﬁ I ll—{"\ :T l_
"1 :: 72 l
Znis FREEE
I St seallE i
= e lisn
L2 e
Ganal
P[]
SN=l
Ej;%\;i£ "
e - —4\\::
b SEEEN -
3 ——ﬁfi(f
Sas
s N
\‘;; A . \ .2 T

Trip Estimates from New
Developments
From Development Number of
Area Trips
1 Town-N-Country 70,000
2 Westshore 125,000
3 USF 230,000
4 Downtown 175,000
5 75/ -4 90,000
6 Brandon 178,000
7 East -4 49,000
8 MacDill / South Tampa 40,000
9 Gibsonton 120,000
10 Sun City Center 95,000
11 SR 589 /SR 54 46,000
12 I-75/ SR 54 40,000

Numbers shown are for illustrational purpose only




Manage Lane / Toll Lane Study

Toll Price Updates

Toll Mechanism Updates Toll Lane Volume Estimates

Toll Lanes Identification

Tampa Bay Regional Plan




Interchange Justification Report / Interchange Modification Report

Interchange Modifications

Interchange Volume Estimates
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Interchange Justification Report / Interchange Modification Report

Interchange Modifications Interchange Volume Estimates
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Mobility Fee Study

Mobility Zones and Volume/Capacity Ratio

Roadway Projects Estimates Mobility Fee Calculation

Figure 1. Mobility Fee Assessment Districts Urban (Fee District A) Standard Mobility Fee Schedules for Period 1/1/2022 to 12/31/2022
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Long Range Transportation Plan
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Long Range Transportation Plan

Exiting plus Committed
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Land Use Impact Study

Land use changes and
Roadway Projects

LOS Calculation
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Table 13. Freeway generalized service volume table.

Level of Level of Level of Level of
Area Type Number Lanes | Truck Percent Service—B Service—C Service—D Service—E

Service Volume |Service Volume |Service Volume |Service Volume
Rural 4 0 46,100 62,000 74,800 84,700
Rural 4 10 43,900 59,000 71,200 80,700
Rural 4 20 41,900 56,300 68,000 77,000
Rural 4 30 40,100 53,900 65,000 73,700
Rural 6 0 69,200 93,000 112,200 127,100
Rural 6 10 65,900 88,500 106,900 121,100
Rural 6 20 62,900 84,500 102,000 115,600
Rural 6 30 60,100 80,800 97,600 110,500
Rural 8 0 92,200 124,000 149,600 169,500
Rural 8 10 87,800 118,100 142,500 161,400
Rural 8 20 83,800 112,700 136,000 154,100
Rural 8 30 80,200 107,800 130,100 147,400
Rural 10 0 115,300 155,000 187,100 211,900
Rural 10 10 109,800 147,600 178,100 201,800
Rural 10 20 104,800 140,900 170,000 192,600
Rural 10 30 100,300 134,800 162,600 184,200
Rural 12 0 138,400 186,000 224,500 254,300
Rural 12 10 131,800 177,100 213,800 242,200
Rural 12 20 125,800 169,100 204,100 231,200
Rural 12 30 120,300 161,700 195,200 221,100
Urban 4 0 43,700 60,100 73,100 83,000
Urban 4 10 41,600 57,200 69,600 79,100
Urban 4 20 39,700 54,600 66,400 75,500
Urban 4 30 38,000 52,200 63,600 72,200
Urban 6 0 65,600 90,100 109,700 124,600
Urban 6 10 62,500 85,800 104,400 118,600
Urban 6 20 59,600 81,900 99,700 113,200
Urban 6 30 57,000 78,300 95,400 108,300
Urban 8 0 87,500 120,200 146,200 166,100
Urban 8 10 83,300 114,400 139,300 158,200
Urban 8 20 79,500 109,200 132,900 151,000
Urban 8 30 76,100 104,500 127,200 144,400
Urban 10 0 109,400 150,200 182,800 207,600
Urban 10 10 104,200 143,100 174,100 197,700
Urban 10 20 99,400 136,600 166,200 188,700
Urban 10 30 95,100 130,600 159,000 180,500
Urban 12 0 131,300 180,300 219,400 249,200
Urban 12 10 125,000 171,700 208,900 237,300
Urban 12 20 119,300 163,900 199,400 226,500
Urban 12 30 114,100 156,700 190,800 216,700

Numbers shown are for illustrational purpose only




Congestion Management Plan
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How many visitors come to a defined area, district, or Activity Center?

What roads will have the most congestion in the future that are near transit facilities?
How many Productions and Attractions are inside the Urban Service Area vs Outside?
What are the Total Lane Miles being modeled by facility type?

What is the estimated delay in travel times between Activity Centers in the Future?
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