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DRCOG's Resource Center provides 
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policy makers in support of public 

and private decision-making 

affecting the quality of life in the 

Denver region.
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Policy Questions

Regional modeling combines economic, transportation, air 

quality, and other models to help regional and local planners 

analyze the effects of policy options.

Most policy questions are essentially “What if…?” questions.  

The purpose of regional models is to answer questions like 

that.  Examples include:

What if a series of new urban centers were 

developed around the region?

What if we build region-wide rapid transit to

 balance our highway system?

What if extensive carpooling, vanpooling and

 telework programs were instituted?

What if the region violates federal air 

quality standards?

In fact, these are a few of the many questions that regional 

planners already ask.  Are they the right ones?  What others 

would you ask?



Base information of a typical neighborhood.  The models, while producing regional 

information, focus on neighborhood (TAZ) activities.  Many neighborhoods have a 

mix of both commercial and residential development.  Other types of development 

include churches and schools.  There may be geographic constraints such as 

slopes, soils, and water.

This particular neighborhood is located in the City of Lakewood, just northeast of 

the Federal Center and has the following attributes:

v 428 households

v 2,236 jobs

v $143,370 median housing price

v $48,109 median household income

This neighborhood has the following income breakouts:

v 12% low income

v 52% medium income

v 36% high income

There is room for further residential and commercial development within the 

neighborhood.  Also, some existing residential and office developments are vacant.

Socioeconomic modeling is 

focused on producing population, 

households, and employment 

forecasts for neighborhoods 

throughout the region.  The model 

relies upon local plans, development 

activity behavior, and  historic and 

current data.  Socioeconomic 

modeling is evolving due to 

improvements in economic 

techniques and continuous changes 

in policy choices and direction.

Enhancing and protecting the quality of life in our region

Metro Vision Resource Center Information for Forecasting

Socioeconomic Model     Transportation Model     Air Quality Model

*Source: DRCOG estimates from CODLE

POPULATION STATISTICS HOUSEHOLD STATISTICS EMPLOYMENT STATISTICS

*Source: DRCOG estimates from US Census Bureau

NUMBERS 

POPULATION

PERCENT

1,004 HOUSEHOLDS 404 EMPLOYMENT 2,236

Average Hhold Size

Total Housing Units

Occupied Units

Units Vacant

Units Owned

Unites Rented

Median Housing Price

Lakewood Median 

Household Income

Jeffco Median 

Household Income

2.49

428

404

24

327

77

$143,370 

$48,109 

$57,339 

Administrative & Support

Construction

Educational Services

Finance & Insurance

Food & Accomodation

Government

Health Care Services

Information

Manufacturing

Other Services

Prof, Sci, & Tech Services

Real Estate

Retail Trade

Transportation & Warehousing

Wholesale Trade

49

46

146

35

63

1,168

3

28

10

49

105

79

397

3

55

Male

Female

white

black

AmIndian

Asian

Hawaiian

Other

More than 1 race

Hispanic

Less than 5 years

Ages 5 - 9

Ages 10-14

Ages 15-19

Ages 20-24

Ages 25-29

Ages 30-34

Ages 35-39

Ages 40-44

Ages 45-49

Ages 50-54

Ages 55-59

Ages 60-64

Ages 65-69

Ages 70-74

Ages 75-79

Ages 80-84

Over 85 years

Over 65 years

493

511

952

7

4

12

1

11

17

84

64

62

67

70

29

39

55

82

89

97

67

59

45

43

41

52

29

14

179

49.10%

50.90%

94.82%

0.70%

0.40%

1.20%

0.10%

1.10%

1.69%

8.37%

6%

6%

7%

7%

3%

4%

5%

8%

9%

10%

7%

6%

4%

18%



Household Type #3: Four person 
household.  Two adults with two children.  
The father works full time, the mother 
part-time.  Residence is a single-family 
dwelling.

Household Type #1:  Single person 
household.  One adult, retired.  Adult does 
not work, and lives in an apartment.

Employer Type C:  Office employer.  This firm 
employs 35 persons, working in management, 
clerical, and administrative jobs.  

2000 current neighborhood and local activity type

v The regional forecast provides the 

total number of jobs and population 

which can be modeled into the 

individual neighborhoods.

v Specific development constraints 

are identified which impact the 

amount and timing of development.

v Local plans are used to indicate the 

type and magnitude of preferred 

development in a neighborhood and 

at a particular site.

v Characteristics of the neighborhood 

are observed to provide information 

on demand for housing and 

employment growth.

v Vacant land is identified and 

combined with it's characteristics 

and associated demand.  A level and 

type of new development is 

forecasted (Note:  Redevelopment 

and densification follows a similar 

approach)

The model produces specific 

neighborhood forecasts for every part of 

the region.  Examples of the forecast are 

the following households and jobs.

Employer Type B:  Professional, Scientific, and 
Technical employer.  This firm employs 12 persons, 
in various technical and professional jobs.

Employer Type A:  Retail Trade employer.  
This firm employs 35 people, ranging from 
sales persons, delivery, and managers.

Household Type  #2: Two person household.  
Two adults.  Both adults work full-time.  
Residence is a single-family townhouse/ 
condominium.

Growth Forecasting

How the Model Works

Enhancing and protecting the quality of life in our region

Metro Vision Resource Center

Model Outcomes
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City of Westminster signal
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Connecting Housing and Jobs

Air Quality 
Connection

Air Quality 
Connection

The Lakes are a family of four 
residing in Lakewood. Mrs. Lake 
drives a late-model mini-van to 
drop her oldest daughter off at 
the elementary school. On the 
way home she stops to do some 
grocery shopping and then pick 
up the dry cleaning. She returns 
home just as the evening rush 
begins. Me. Lake commutes in 
his heavy-duty SUV from 
Lakewood every day. Today stops 
to pick up his daughter on the 
way home.

The Lakes are a family of four 
residing in Lakewood. Mrs. Lake 
drives a late-model mini-van to 
drop her oldest daughter off at 
the elementary school. On the 
way home she stops to do some 
grocery shopping and then pick 
up the dry cleaning. She returns 
home just as the evening rush 
begins. Me. Lake commutes in 
his heavy-duty SUV from 
Lakewood every day. Today stops 
to pick up his daughter on the 
way home.

Mrs. Chen drives a 2000 model year sedan

Miles traveled Emission Rate Emissions
grams/mile grams/day

Morning 0 0.00 0.0
Afternoon 17.3 8.73 151.0
Evening 17.3 8.10 140.2
Totals 34.6 291.2 grams/day

0.64 lbs/day

Mrs. Vitano drives a 1992 model year sedan

Miles traveled Emission Rate Emissions
grams/mile grams/day

Mid-morning 0 0.00 0.0
Noon 6.7 14.10 94.5
Afternoon 3 14.41 43.2
Totals 9.7 137.7 grams/day

0.30 lbs/day

Mrs. Johnson drives a 2002 model year mini-van
Miles traveled Emission Rate Emissions

grams/mile grams/day
Morning 0 0.00 0.0
Afternoon 12.4 4.55 56.5
Totals 12.4 56.5 grams/day

0.12 lbs/day

Mr. Johnson drives a 1998 model year SUV

Miles traveled Emission Rate Emissions
grams/mile grams/day

Morning 0 0.00 0.0
Afternoon 8.25 16.67 137.5

8.25 137.5 grams/day
0.30 lbs/day

The socio-economic model finds average types of households 
and employment for each neighborhood.  Likewise, these basic 
neighborhood statistics are reflected in other parts of the region.  
Consequently, an average type of household can be found in 
one or many different neighborhoods across the region.  

Once the socio-economic model has forecasted the household 
types and locations as well as the employment types and 
locations, the transportation model “connects the dots” between 
households and employment.  The model considers the types of 
jobs that are likely to be filled by workers in high-income versus 
low-income households, as well as the distance to those jobs.  
Ultimately, a worker in the region must fill each job, and each 
employed member of a household must be assigned a job.  

In addition to work locations, the model also predicts the 
destinations of school, shopping and other types of trips.  In 
doing so it considers the location of retail employment and other 
factors.  

To illustrate the connection between jobs and housing, we 
examine three households and three employers distributed 
throughout the region.  The types of households and employers 
were introduced in the previous poster.  Their locations and the 
connections between them are illustrated below.  

The Johnsons 
(Household Type #3 )

One household member 
works at a managerial 
Employer Downtown, 
and another works 
part time at a retail store 
in Englewood.  

The Chens  
(Household Type #2)

These high-income empty 
nesters are both employed 
in professional jobs. One 
works at a technical firm in 
Interlocken, and the other at 
a managerial employer 
downtown.  

Mrs. Vitano  
(Household Type #1)

This Centennial woman 
is retired, and therefore 
does not have a work 
location.  She does, 

however, make a 
trip to a doctor's 
appointment 

The Travel Behavior Inventory:

All components of the Integrated Regional Model are developed 
from observed data.  In 1997 and 1998 DRCOG, RTD, CDOT, and 
the RAQC conducted a comprehensive survey of travel in the 
Denver regionthe Travel Behavior Inventory (TBI).  Almost 5,000 
households participated in the survey.  Each member of a 
participating household filled-out a detailed “travel diary” describing 
every location they visited over a 24-hour period, how they got 
there, what they did, and how long they stayed.  This survey, 
combined with 2000 census data and other supplemental data 
sources, provides a strong basis for understanding the choices 
people make about travel through the course of a day.

While the survey itself provides a “snapshot” of travel in the region, 
we are more interested in studying the underlying behavior 
revealed by this snapshot.  This might include things like studying 
people's response to traffic congestions, or the ways in which 
behavior might differ in various types of development.  Building 
models of the underlying behavior allows us to forecast future 
conditions based on peoples response to changes.  This results in 
a far more powerful tool than simply assuming that existing 
conditions or trends will stay the same.  

Connecting the socio-economic model and the 
transportation model involves:

Finding the average types of households 
and employment for each neighborhood 
in the region. 

“Connecting the dots” between the 
households and employment.

Verifying that each job is filled, and each 
worker is assigned a job.  

In 1997, almost 5,000 households 
participated in the Travel Behavior 
Inventory survey.  Each member of a 
participating household filled out a 
detailed “travel diary” describing every 
location they visited over a 24-hour 
period, how they got there, what they 
did, and how long they stayed.

Daniel McFadden, a professor 
at the University of California, 
Berkeley, developed the 
economic foundations of these 
models in the 1970s, and 
applied them to transportation 
problems.  He was awarded 
the 2000 Nobel Prize in 
Economics for his 
accomplishments.
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Lakewood

Enhancing and protecting the quality of life in our region

Metro Vision Resource Center

(

(

(
(

(
(

(

#

#

#

#

#

#

',
'

'

'

'

'

#225

Longmont

Boulder

Broomfield

Westminster

Arvada

Denver

Littleton

Parker

Aurora

83
85

85

285

287

25

70

76

270

70

470

6

36

58

93

119

119

Thornton

N

City of Westminster signal

Choosing Auto or Transit

Mobile sources contribute to regional 
emission levels:
o 85% of carbon monoxide
o 48% of nitrogen oxides
o 30% of volatile organic compounds
o 49% of particulate matter (Pm10) 

CO: Bad Health Effects: Bad
PM10: Bad Health Effects: Bad
NOx: Bad Health Effects: Bad
VOCs: Bad Health Effects: Bad

TEA 21 issue (DRCOG staff will have 
to add text to describe how this 
regulation interfaces with the SIP's)

Mrs. Chen works in Interlocken 

Drive Alternative: 
 Leaves own garage
  Drives 35 minutes to Interlocken
  Walks 2 minutes from parking lot to building entrance 
Time to Work: 37 minutes   Dollar Cost: $0.00 

Transit Alternative:
  Walks 2 minutes to bus stop
  Waits 3 minutes
  Rides the bus 10 minutes to downtown ($1.15)
  Boards Mall Shuttle and rides 5 minutes to Market 

 Street Station (Free)
  Waits 5 minutes
  Rides 40 minutes on regional bus ($1.35)
  Walks 5 minutes to building 
Time to Work: 70 minutes    Dollar Cost: $2.50
Mrs. Chen chooses to drive as she saves 33 minutes and 
$2.50.

Mr. Chen works downtown
Drive Alternative: 
  Leaves own garage
  Drives 10 minutes to downtown
  Parks in lot ($7.00)
  Walks 8 minutes to building
Time to Work: 18 minutes   Dollar Cost: $7.00 

Transit Alternative:
  Walks 5 minutes to bus stop  

Waits 5 minutes
  Rides the bus 10 minutes to downtown ($1.15)
  Walks 2 minutes to building
Time to Work: 22 minutes   Dollar Cost: $1.15
Mr. Chen chooses transit deciding that the cost savings 
are worth the extra 4 minutes in commute time.

I-70

Colfax

City Park
Daniel McFadden, a professor 
at the University of California, 
Berkeley, developed the 
economic foundations of these 
models in the 1970s, and 
applied them to transportation 
problems.  He was awarded 
the 2000 Nobel Prize in 
Economics for his 
accomplishments.

A Third Alternative:
A third alternative would be for the couple 
to jointly decide to carpool.  Mrs. Chen 
could drop Mr. Chen off downtown, and 
proceed to work.  

Next, the transportation model evaluates the 
traveler's choice to drive, use transit, or carpool.  
For each traveler, the model considers the travel 
time and cost of each alternative the traveler has 
available, and chooses the “best” alternative for 
that traveler.  

The model is based in economic theory, and 
assumes that people will generally make decisions 
that are logical and benefit them the most.  While 
the model cannot correctly predict the choices 
made by every single person, predictions of the 
behavior of even small groups are quite accurate. 

The Chens

Mrs. Chen works in 
Interlocken 

Socioeconomic Model         Air Quality ModelTransportation Model 
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Driving the Fastest Route
The Denver Budgets are:

800 tons per day carbon monoxide (CO)
51 tons per day particulate matter (PM10)
101 tons per day nitrogen oxides (NOx as an   PM10 precursor) 

 134 tons per day nitrogen oxides (NOx as an ozone precursor) 
119 tons per day volatile organic hydrocarbons 
(VOC Nox as an ozone precursor)

A Third Alternative:
A third alternative would be for the couple to jointly decide 
to carpool.  HH Member 1 could drop HH member 2 off 
downtown, and proceed to work.  In this case, the model 
considers not just the relative travel time and cost, but also 
the characteristics of that household.  If the household 
owns only one vehicle, then either they must carpool, or 
one person must take transit.  
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6th Ave

Hampden Ave

Colfax Ave

City Park

The highway model calculates the paths that all automobile 
trips take on the road network.  The model considers every 
possible route between the driver's origin and destination, and 
assumes that the driver will take the fastest possible route.  
Based on the routes chosen by drivers, the model predicts the 
level of congestion on each section of roadway.  Drivers may 
adjust their behavior to avoid congestion, always finding the 
fastest possible route.  The highway model forecasts:

The traffic volume on each segment of road 
The average speed on each segment of road during 
several different times of day 
The routes drivers choose
The travel time to get between any two points in 
the region.  

Mr. Johnson works downtown
Route Alternative 1
   Kipling south to 6th Avenue 
   6th Avenue east to I-25
 I-25 northbound to Speer exit
 Speer south to Wynkoop to office building
Total Drive Time: 25 minutes

Route Alternative 2
   Kipling north to Colfax 
 Colfax to Auraria 
   Auraria to Speer 
   Speer north to Wynkoop
Total Drive Time: 35 minutes
Mr. Johnson chooses the 6th Avenue route, as he will 
save 10 minutes. 

Enhancing and protecting the quality of life in our region

Metro Vision Resource Center

Mr. Johnson works downtown:

Mrs. Johnson works at a retail location in 
Englewood
Route Alternative 1
   Kipling south to 6th Avenue 
  6th Avenue east to I-25
 I-25 south to Santa Fe

Santa Fe south to Hampden
Total Drive Time: 30 minutes
Route Alternative 2
  Kipling south to Hampden
 Hampden east to Santa Fe 
Total Drive Time: 25 minutes
The 6th Avenue route has fewer signals but takes longer 
and is not as direct a route; Mrs Johnson therefore 
selects route number 2.  

The recent movie, “A 
Beautiful Mind” portrayed the 
life of the Princeton 
economist, John Nash.  Nash 
showed that in some cases, 
perfect competition does not 
result in the best solution, as 
was previously thought.  
Traffic on highway networks 
is one of those cases, and 
our models are based in part 
on this concept of Nash 
Equilibrium.  

Socioeconomic Model          Air Quality ModelTransportation Model



The Chens are empty nesters living in Capitol Hill. 
Mrs. Chen commutes to Interlocken each morning 
traveling west through downtown and then using I-
25 and US-36. After work she stops at a 
neighborhood shoppette and then returns home. 
All of Mrs. Chen's travel occurs during the 
morning and evening rush hours.

Mr. Chen commutes downtown on RTD everyday. 
He meets the bus every morning two blocks from 
his house. In the evening the Chens drive their 
late-model mid-size sedan to a neighborhood 
restaurant for dinner

Mrs. Chen drives a 2000 model year sedan

Miles traveled Emission Rate Emissions
grams/mile grams/day

Mrs. Vitano is a widowed retiree living in a 
Centennial ranch style home. She drives 
her small sedan to a doctor's appointment 
a short distance from her condo after the 
morning rush. She meets friends in a 
nearby restaurant for lunch and then goes 
to another residence to play bridge. She 
returns home mid-afternoon prior to the 
evening rush hour.

Factors that Affect Motor Vehicle Emissions

Vehicle Age: Older vehicles emit more than 
newer vehicles

Newer vehicles use state-of-the-art emission 
reduction technologies

Newer vehicles are subject to stricter Federal 
emission standards

Vehicle type: heavier vehicles with more powerful 
engines (SUVs, vans, heavy duty vehicles) emit more 
than smaller, lower horsepower cars (sedans)

Vehicle speed
At very high and very low speeds pollutant 
emissions increase
The emissions vary between the pollutants.  
Carbon monoxide is the most sensitive to speed 

Seasonal/Ambient Temperatures dependence
Carbon monoxide and PM10 are higher during 
the winter
VOC's and NOX form ozone on hot, sunny 
summer days

Mrs. Johnson drives a 2002 model year mini-van
Miles traveled Emission Rate Emissions

grams/mile grams/day

Mr. Johnson drives a 1998 model year SUV

Miles traveled Emission Rate Emissions
grams/mile grams/day

Morning 12.4 4.55 56.5
Afternoon 13.1 4.11 53.8
Totals 25.5

Morning 8.25 16.67 137.5
Afternoon 9.75 14.85 144.8
Totals   18

Morning 17.3 8.73 151.0
Afternoon 17.3 8.10 140.2
Evening  4 6.43   25.7
Totals 38.6

The Johnsons are a family of four residing in 
Lakewood. Mrs. Johnson drives a late-model 
mini-van to drop her daughter off at school. She 
then drives to her part-time job in Englewood. On 
the way home she stops to grocery shop and 
picks up the dry cleaning. She returns home just 
as the evening rush begins. 

Mr. Johnson commutes in his heavy-duty SUV 
from Lakewood every day. Today he stops to pick 
his daughter up from soccer practice on the way 
home.

Enhancing and protecting the quality of life in our region

Metro Vision Resource Center
Calculating Air Pollution Emissions

Mrs. Vitano drives a 1997 model year sedan

Miles traveled Emission Rate Emissions
grams/mile grams/day

Mid-morning 6.7 14.10 94.5
Noon 3 14.41 43.2
Afternoon 6 14.49 86.9
Totals    15.7       
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110.3grams/day
    0.24 lbs/day

282.3 grams/day
    0.62  lbs/day

316.9 grams/day
    0.70 lbs/day

224.6 grams/day
    0.50 lbs/day

Socioeconomic Model     Transportation Model     Air Quality Model



The sum of the emissions from all  
household trips is an estimate of 'regional' 
emissions. Travel by cars and trucks in 
the Denver metro area contributes to 72% 
of all the CO emitted in Denver. 

Motor vehicles emit 30% of  Denver 
metro volatile organic compounds 
(VOC's) and 48% of nitrogen oxides 
(NOx). These emissions contribute to 
the formation of ozone on hot, sunny 
summer days.

Particulate matter (PM10) is also a 
pollutant of concern in the Denver metro 
area. Motor vehicles emit 49% of Denver 
metro particulates.

Elevated levels CO, ozone and 
particulate matter deprives the 
body of oxygen and contribute 
to the incidence of respiratory 
problems

Denver currently meets the 
National Ambient Air Quality 
Standards (NAAQS) for ozone, 
carbon monoxide and 
particulate matter. 

Carbon Monoxide Emissions by Source

20%

6%

2%

72%

Area Sources 

(woodburning, etc.)

(power plants, etc.)
Stationary

Non-Road Mobile

(railroad, airport)

Motor Vehicle

What is a 'SIP'?
The Colorado State Implementation Plan (SIP) 
is a commitment to the EPA describing how 
the State of Colorado plans to attain and 
maintain the National Ambient Air Quality 
Standards (NAAQS). 

The SIP sets the maximum levels of pollutant 
allowed to assure that the NAAQS are met.  
Emission and dispersion models are used to 
estimate these limits

What are 'models'? 
Emission models are tools used to estimate the 
amount of pollution from various sources. EPA's 
MOBILE models are used to estimate mobile 
source emissions.  

Dispersion models simulate the weather conditions 
that cause high concentrations of pollutants. 
Dispersion models are used to relate emission 
levels to ambient concentrations of pollutants.

Regional emission budgets are the result of 
emission and dispersion modeling analyses. 
Emission budgets are set to assure that the Denver 
metro area continues to meet the NAAQS. 
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Forecasting Air Quality
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Ambient monitoring of CO, particulate matter (PM ,  PM  and ozone 2.5 10 (O3)

occurs at the following locations in the Denver metropolitan area:
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Policy Answers

How would we use the model elements you've seen to 

answer “What if?” questions?

What if a series of new urban centers were developed around the region?

- Urban centers are included in the socioeconomic model.

- Transportation facility scenarios are developed to complement them.

- The model shows traffic, air quality, and other effects of the urban centers.

- The same analysis is used for the urban growth boundary, freestanding

 communities, etc.

- Possible improvements:  market-based socioeconomic models.

What if we build region-wide rapid transit to balance our highway system?

- Development forecasts are adjusted due to the effects of the rapid transit lines.

- The rapid transit lines are included in the transportation facility scenarios.

- Transit ridership, highway congestion, and air quality effects are analyzed.

- Possible improvements:  improved prediction of peoples' transit versus automobile

 versus walk versus bicycling choice.

What if extensive carpooling, vanpooling and telework programs were instituted?

- Effects of such measures on vehicle occupancy and trip-making are estimated.

- Vehicle trips are removed from the model based on this estimate.

- The model shows the traffic congestion and air quality effects.

- Possible improvements:  better prediction of bicycle trips, pedestrian trips, 

carpool use and teleworking.

What if the region violates federal air quality standards?

- The socioeconomic model predicts locations of households and jobs.

- The travel model predicts how many trips will be made by transit 

versus automobile.

- The air quality model predicts pollutant emissions from cars.

- If the emissions exceed standards, changes in transportation or land development

 plans can be implemented to reduce emissions.

- Possible improvements:  better understanding of travel behavior and 

roadway speeds.



Current Model Future Model

Enhancing and protecting the quality of life in our region

Metro Vision Resource Center

v Distributes growth to an area based on the 

characteristic factors of the area.  

v Previous household and employment growth is used to 

reflect market values.  

v Integrates transportation through travel times, 

congestion levels, and transit accessibility.  

v Produces information about households, population, 

and employment for small areas. 

v Information is produced at a small scale; 1,500     

areas (TAZ's).

v Information can be used for limited scope policy 

choices.  For complex policy choices, a model cycle 

must be completed.

v Socioeconomic modeling requires about 2 months for  

a model cycle.

v Determines growth based on the economic behavior 

faced by households and firms in their location and 

growth decisions.

v A land market model will produce relative land and 

rent values faced by household and firms. 

v Further integration of transportation and 

environmental factors that influence households and 

firms.

v Additional information will be produced to further 

inform the other models; such as household life cycle 

and composition.

v Information will be produced at a smaller scale; at 

least 2,600 areas.

v Flexibility of the model design allows for simulated 

outcomes from changes in economic and policy 

assumptions.

v Due to improvements in design and information, model 

cycles can be completed in approximately 1-2 weeks.

Socioeconomic Model     Transportation Model     Air Quality Model     Policy Model

Forecast Improvements
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Laura Hernandez lives in the Overland neighborhood of Denver 
(near Evans @ Santa Fe), and works downtown.  She rides light 
rail to work most days.  She rides the light rail home, and stops 
along the way to shop fro groceries at the Broadway Marketplace.

New software may be able to maintain the connection between 
trips in a chain.

“Work to grocery” “knows” that “home to work” was on transit.

So the model eliminates “auto” as a possible mode for the 
“work to grocery” trip, and the “grocery to home” trip.

The more detail the model has, the better it re-produces reality, but the more difficult it is to build and operate.

Think of a microscope.  With a powerful microscope, you can see a tiny creature, invisible to the naked eye. 
 With a really powerful microscope, you not only can see  the tiny creature, but also each cell in the tiny creature.

Computers and transportation software are much faster and more powerful than in the recent past, so we are
 able to build a more powerful “microscope” than we could in the past.

Some of the ways we may build in more detail:

A Trip Chaining ModelCurrent Model

Current software can't keep track of the connection between
these trips.

So, for example, the “work to grocery” trip doesn't “know” that 
this person rode transit to work.

And so the model may show her driving from “work to grocery.”

More Detail

The model doesn't treat each 
household separately

It groups them into “zones”, and 
averages the household 
characteristics in each zone

More zones equals fewer households in 
each zone, which means average 
characteristics that are closer to each 
household's real characteristics, and a 
therefore better model.

Enhancing and protecting the quality of life in our region

Metro Vision Resource Center Transportation Model Improvements
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Most models today address only motorized travel (cars, buses, 
etc.), partly because, in the past, regional travel surveys, which 
provide the data to build the models, only gathered data 
on motorized trips.

DRCOG's recently-completed Travel Behavior Inventory 
Survey gathered data on all travel modes, including

 walking and bicycling.

This data may permit inclusion of all travel modes in an upgraded modeling system.

Non-motorized trips

These, and many other model 

improvements, will be evaluated during the 

Integrated Regional Model's Vision Phase.  

We hope you can find time to give us your 

insight during this important part of our 

model upgrade work.  For more information, 

call Erik Sabina, Travel Forecasting Group 

Leader, at 303-455-1000.

Get Involved!

Very few models today attempt to treat travel by people 
of different ages separately.  However, age has a 
significant effect on peoples' travel behavior:

Trip purpose:  obviously, retired people make few,
if any, home-to-work trips; children make more 
home-to-school trips than other age groups.

Trip time-of-day:  children's school trips take place at 
different times of day than the work trips of their parents, or the 
shopping trips of their grandparents.

Different travel behavior by people of different ages

The air quality related emission budgets for CO, VOC and NOx were determined from analyses based on the Mobile5 software 
model, which was released by the EPA in the early 1990's. 

The EPA released a new emission factor software model, Mobile6, in January 2002. 

The Mobile6 model has updated estimates of vehicle emission rates. 

MOBILE 5 vs MOBILE 6 NOX Emissions
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The Regional Budgets will need to be revised to incorporate these Mobile6 emission rates.

Enhancing and protecting the quality of life in our region

Enhancing and protecting the quality of life in our region

Metro Vision Resource Center

Metro Vision Resource Center Air Quality Model Improvements

Transportation Model Improvements
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Current Model Proposed Model

Enhancing and protecting the quality of life in our region

Metro Vision Resource Center

vPolicy impacts are based on “static” 

information from previous regional 

model runs and other sources.

vUpdating the Policy Model takes 

significant time to add new or revised 

information.

v Limited flexibility for both policy topics 

and the interrelationship of outcomes.

vVisual and graphical display of 

information is limited.

vPolicy scenarios flexibility would be 

created directly by using sketch model 

techniques.

 

v Link the Policy Model directly to the 

socioeconomic and transportation 

models for data input.

 

vChanges in the regional model would 

result in increasing the range of policy 

topics and a greater understanding of 

the interrelated outcomes.

 

vAs the IRM data link is through GIS, both 

visual and graphical display of 

information is enhanced.

Socioeconomic Model     Transportation Model     Air Quality Model     Policy Model

Policy Modeling

Provides a means for policy makers to evaluate and test impacts of 

alternative policies prior to making a choice.
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contained 1.1 people
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The average freeway speed was 49 mph
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Over 49,000 passengers used DIA
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