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Project Parameters:

A $250,000 of research money from the
Alabama Department of Transportation

A One year to complete the project and
deliver the final model
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Project Goals: AUBURN UNIVERSITY
URBAN MODELING LAB

A Develop a Cube Land model for the
Montgomery Area MPO as both a fully
functioning model and as a
Apr-ofafoncepto

A Ensure the model is transferable to other
Alabama MPOs

A Has a user friendly interface

Integrates seamlessly with
existing MPO
Travel Demand Model
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Project Goals (cont.)

A With an established development path the
produces cost and time savings develop
Cube Land Models for:

Huntsville
Birmingham

Mobile

Alabama Statewide
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Progress to Date; AUBURN UNIVERSITY
URBAN MODELING LAB

A All data needs are met
A Model Specification is completed
A Model Estimation is completed

A Cube Land Integration with the
transport model is completed s
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Remaining items/schedule of completion:

A Final Model Calibration is underway

A Final Model Sensitivity Analysis begins in
April

A Final model delivered to ALDOT
8/31/2010
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Establish Goals and Objectives
Relating to Community Development *
and Transportation Service

Y

Inventory Existing Conditions
* Population — Economic Activity
* Land Use
* Transportatation - Facilities and Usage
« Travel Patterns / Surveys
* Resources

Federally Mandated Y

Analyze Existing Conditions

Transportation Planning |l

« Needs and Deficiencies

Process

Long-Range * Transportation System and
Element Demand Management
s Access Management
* Congestion Management

Forecast Land Use —
Leo—————— P Population - {, 'f'
Empioyment
e Z does re . m?
+ CCMS:AQ" ,(o,f{t"‘s’r
Forecast Future on a wot

Travel / Trips
Trip Distribution
Mode - Split
Traffic Assignment

v

Develop and Evaluate
Alternative Transportation Plans
Plan Features
Transportation Service
Community impacts
Costs and Benefits

Com unity
+ ipation

Prepare Recommended Plans and Pragrams
 Plan Features, Use, Costs, Benefits, Impacts
¢ Staging, Financing, Implementation Strategy
« Study Continuation Procedures
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Forecast Land Use —

Empioyment
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Forecast Future
Travel / Trips
Trip Distribution
Mode - Split
Traffic Assignment
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Develop and Evaluate
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Al There is a dynamic r
between transportation and land use,

as each 1 nfluences tF

Transportation Planning Handbook, 2"d
Edition, pg. 399)
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# | Adobe Reader - [Discover Cube.pdf]
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Chapter 1 Welcome to Cube

QOverview

The transportation system touches almost every element of our daily
lives, from how we go to work, how our children go to school, how we
move goods from place to place and how we communicate in general.
This system is intimately tied to land use, the environment and to the
economy.
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cube Introduction to Cube

A Comprehensive Transportation Planning System

Trip Table Optimizatio

Cube Base
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Purposes of
Land Use Modeling:= ~  AUBURN UNIVERSITY

A Facilitate Transportation Modeling:
Forecast future land use changes and

allocations and incorporate those

changes into the transportation

demand models. \:' T
A Policy Analysis: helps to determine J, \ I l

economic and environmental impacts o <

of land-use/transportation policies. $ % I %
A Capture the interactive relationship R

between land use and transportation: foorspace

Integrated land use and transportation and marke vanspor marce

models can help capture the feedback
loop of traditional four-step models.
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Recent Survey Results for the Use
of Land Use Models among
US MPOs

Fredericksburg Area Metropolitan Planning Organization

All images borrowed with permission from David Lee
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Fredericksburg Area Metropolitan Planning Organization
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@ r=srorces FAMPO 2009 National TMA/MPO Modeling Activity

—— Interstate Highways
5 Lakes

- Survey Respondents




MPO (TMA) Modeling Activities

Both (Land Use

Model + Travel

Demand Model)
A47%

MN=146 (Total Respondents out of Targeted 194 TMAs + 7 small size MPOs)

* TMA stands for Transportation Management Area wherein the urbanized area has a population of
over 200,000 and has to meet certain requirements, such as Air Quality Control. A small MPO is
defined as having a population of 50,000 to 100,000, a medium as having 100,000 to 200,000 and a
large as over 200,000.




CUSIM-M (FAMPO*)
1%

LUSDR, METROSCOPE
1%

PLACE3S
2%

CUBE LAND _—

ECONOMETRIC _,
3%

DeltaSim Land Use Models

Home Grown
22%

URBANSIM
15%

Policy Jud t
olicy Judgemen PECAS GIS Based (i.g. UPLAN)

(Qualitative) 12%
99 9%

N=68 (who answered that they do Land Use Modeling)
* FAMPO CUSIM-M can be a part of HOME GROWN category
** Policy Judgment through consensus (INDEX, Community Viz, Chip Game)
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How do you develop your models?

) ) _ In-House by
I“-HGUD:'Z f State ﬂ -
_. K 15%
5%
In-House &
Consultant &
State DOT In-House &
14% Consultant

27%
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Overview of
Cube Land
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C U b e L an d AUBURN UNIVERSITY

URBAN MODELING LAB

A Cube Land is land-use modeling software
founded in micro-economic theory and
designed especially for interaction with
transport planning models
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Cube - Land N

A

URBAN MODELING LAB

Cube Land is based on the bid-rent theory. It determines real estate
value based upon the amount the highest bidder would be both
willing and able to pay in an auction.

This willingness to pay is a function of location externalities and
transportation accessibility.

The module allocates households and employment according to
basic economic principles of real estate market equilibrium.

Generates forecasts of commercial and residential units built by type
and zone.

The results are integrated with the Cube Based model

Outputs directly linked to ArchGIS for spatial analysis

~<Citilabs



General characteristics: economic principles

’ Rents

A Real estate market equilibrium between
supply (developers, landlords) and 'H" Lol ‘ 4 |
demand (households and firms) |

A Clear economic logic Real Estate

Supply

1 Real estate properties are occupied by the Supply/demand interaction

household or firm willing & able to pay most

1 Developers maximize profits when deciding
what type of buildings to provide

A éSubject to bounds,
restrictions, and policy assumptions
1 Fixed development & institutional uses / j \\
1 Limits on growth and re-development ’ ’
1 Taxes, subsidies, and zoning rules ’Q
J

Rent
Vacant uses; undeveloped land H f' ' '

Rent-Model

~<Citilabs



Input data sets

> > I

Households and firm totals by type
1 Households stratified by size and income
1 Firms stratified by size and industry

Zonal accessibility and attractiveness
Real estate supply stock inventory

Base zonal characteristics
1 Total area by land use category
1 Average household income

Real estate characteristics by zone
1 Average per-unit land consumption

1 Average per-unit built area
1 Average monthly cost (to supplier)

Bid functions, constraints, and restrictions

Gross Site Area: 171,289 sf
Building Size: 109,968 sf
Year Built: 1987
FAR: 064:1

~<Citilabs



Output data sets

Number of real estate properties (e.g.
housing units) by type in each zone

Property values by type and zone
(simulated real estate prices / rents)

Built area by type of use in each zone

Households and firms by zonal location
and real estate property type

Bids of each consumer type on each
real estate property type and zone

Average household income by zone

Cubetown Land Use Model
Employment by Category

mmmmmm
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Bid Function Specification

. . . - Bp,;is defined as the bid of consumer category h for real estate type
A Bld fUnCUOHS descrlbe househ0|d/f|rm vlgcatedin zone i. For a given supply, the probability Pp,; of each
household h being located in zone i with type v buildings is defined

WiIIingneSS fo pay for real estate pI’Operty by the likelihood that the agent will be the highest bidder in this

location and, therefare, will win the auction. This probability is as

A Auction logit: probability household/firm "
bid is maximum among those placed i ol hee,

e = [ exp(p B.Pnr] heQ, (21)

Generalized Extreme Value (GEV) model [ Zea ool

L where:

A MaXImum IlkellhOOd EStlmatlon Of bld +  Hpyis the total number of consumers existing in category h. You
specify this value in the input files. Hy, = [0,H], where H is total

function coefficients (as in MNL) agentsin the ciy.

+  uisthe scale factor associated with MNL and it is proportional
to the inverse of the bid variance. This value is not calibrated
given that it is implicit in the other bid parameters; therefore
=1 is assumed without affecting the model results.

Utility function

Q) is the set of all consumers competing in the auction of
location vi. This set is defined exogenously and enables the
separation of submarkets, such as residential bid submarkets,
Bid function where consumers are households, and the nonresidential
submarket, where consumers are firms. In any case, modelers

Depends on may define real estate types where households and firms
compete against each other, to represent, for instance,
& apartments that can be used as either residences or offices.
Consumer Zone Real estate Location
characteristics characteristics characteristics externalities

i represent “cutoff functions”! that define all the restrictions
with which the modeler believes consumers (households and
firms) must comply.

~<Citilabs



L ocation Externalities

A Variables whose values both influence

and are influenced by location choices C v Re"*swll |

: Coa M (¥ L DR

A Household examples: i )
I Aversion to fidirtyo heav ey u
1 Proximity to retail and service uses Supply/demand nteraction

1 Availability of schools, hospitals
1 Attraction to households of similar income

A Firm examples:

1 Proximity to support industries oation "Wf’
A Bid function forms permit moderation or o ) f /t;\
amplification of other effects based on v I
presence of similar households, firms - ;

~<Citilabs



Interactions Between Consumers and Suppliers

A Location externalities and economies of scale are
incorporated via feedback within larger equilibrium loop

Demand Model Supply Model
R Location €mmmmmmm ey -1t Real Estate | S
— Supply
v / \ v v / \ \
. - . . Production
Bids > Restrictions Restrictions |« Profits Costs
1
Bhvi 1 f r 1\ pvi Cvi
| i
L (|
1 1
1 1
1 1
1 1
1 1
1 1
L o Eer———— > b el
Rent Model
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The Land-Use Transportation Connection

w
B At

A Cube Land has a very flexible method of
treating transportation effects on land use ‘ﬁ'

A Household and firm bid functions include
transportation service quality parameters

~,
» ’ In!
A\ '

!

Il For househol dsi easfeafaacess si bi | i tyo
to desirable destinations in the region
I For fir ms: Afiachse withevhichv enes s o

customers can access the place of business

A Accessibility is outward-looking;
attractiveness is inward-looking

A Both are market-segment specific
1 Households: by type (e.g. income, size)
1 Firms: by industry category
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