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Socioeconomic Modeling - Overview

= \What do we do?

= |atest official projections (adopted by MAG Regional Council mid-2013)
from 2010 to 2040

= Resident, Seasonal, and Special (e.g. GQ) Population categories
= Dwelling Units by Type (SF, MF)

= Employment by Industry Sector (2 digit NAICS) and Land Use Type (e.g.
retail, industrial)

= Why do we do it?

= Arizona Executive Order 2011-04

= Transportation and Air Quality Planning and Modeling needs

= Increasingly complex questions from stakeholders, policy analysis
= How does it get done?
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Primary Input Databases
Physical and Built Environment

Parcels / Zones Built space Constraints

Development
Projects

Unique Parcel id/ Building id Constraint id Proposal id,
ID Field Zone id Template id
: Zones, _ : .
Location » Parcel id / Parcel id / Parcel id /
Links tr.act, cities, Zone id Zone id Zone id
zip codes...
Data Census City/ Town General Known
: Assessors Y
Source boundaries, data Plan, Slopes, Flood development
Assessors plains, env. projects from
parcels, etc. sensitive areas, etc. City/Town
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Primary Input Databases
Building occupants/agents

Households Persons Businesses Jobs
Lnigue Household id Person id Business id Job id
ID Field
Loc_:ation Building id Household id Building id Business id
Links
SES:f:Ie Synthesized from Decennial Synthesized from Employment data

Census, American Community
Survey (ACS), Public Use
Microdata Samples (PUMS)

base from Quarterly Census of
Employment and Wages (QCEW) /
other proprietary sources
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Primary Input Databases — Public Review

Existing Land Use (EXLU) — updated and reviewed
annually

Developments (DEVS) — ongoing updates, reviewed
annually

General Plan (GP) — ongoing updates, reviewed annually

MAG Employer Database (EmpDB) — data updated and
reviewed annually

Other Inventories (e.g. group quarters, schools, etc.) —
updated and reviewed annually



AZ-SMART - Data Preparation Tools

Excel/ASCII Excel/ASCII Shapefiles/Feature Classes
Base Year Assemble Assemble
Control Totals Built Space Geographies
(Population, jobs, (Assessor, Data, (GEIS
GQ, etc.) Public, etc.) overlays, etc.)

To UrbanSim
Data Preparation Database Simulation
(sQL) Model
AZ-SMART
Employment -
Locate Locate

Population Employment Base Year Data

Datbase (SQL)
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Data Model - Key Tables and Relationships

i+ 2 D

Table Parcels |Buildings | Households | Persons Jobs

(built space)

Primary Key zone_id building_id household_id person_id

taz_id, mpa_id,

Foreign Key tract_id, etc.

zone _id building_id household_id building_id

# Records ~1.4 million ~1.2 million ~1.44 million ~3.93 million ~1.79 million

VIARICOPA
M\SSQI:IATIQN of © 2015, All Rights Reserved.
M GOVERNNMENTS



Simulation Model Sequence

Travel Demand
\Y[eYe[=

Run external models
every Nth simulation year
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Demographic/Employment Transition Models

Real Estate Development and Pricing Models

Household Location Choice Models

Employment Location Choice Models
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What about transit?

= Accessibility variables using Travel Demand Model Skims:
= <quantity> of <some variable> within <some travel time> <during some
travel period> <on some mode>

= Examples:

= number of low income quintile households within 30 minutes travel time during AM peak on
bus transit

» total population within 30 minutes transit combined
= total office jobs within 20 minutes transit combined

= Proximity variables:
= Distance to nearest bus stop, light rail stop, park and ride

= Examples:
= building within quarter mile of a light rail stop

IVIARICOPA
M\SSDBIATIDN of © 2015, All Rights Reserved. 9
AL coveErnmENnTS



Projections Public Review and Adoption

Received :
County Draft 1 Draft 2 Draft 3 N Regional
ol Review Review Review POPTAC (T Council
Mid-Dec Jan. — Feb. — April — May 2013 June 2013 June
2012 Feb. 2013 Mar. 2013 May 2013 2013
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QUESTIONS OR COMMENTS?

INTERACTIVE MAPS:

MAG DATACENTER:
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MAG Transportation Modeling 101

Vladimir Livshits, Ph.D.
System Analysis Program Manager
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e What is transportation modeling?

— Transportation modeling is the process of development and application of
transportation system models (mathematical models, computer models,
mental models, iconic models, etc.)

e Why do we need to model transportation system?

— Because we cannot actually try out multiple system development scenarios in
the field/real world — too expensive and/or not technically feasible

Because we cannot observe future conditions, we can only model future
scenarios and assumptions

Because we have to satisfy federal regulations in order to obtain federal
funding
— Because this is a state-of-the-practice approach to system planning
How do we model regional transportation system?
How transportation modeling is changing?
What data MAG collects for transportation models and system analysis?
How You can use MAG transportation modeling and transportation data services?
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Why do we need to model transportation system?
Major COG and MPO tasks will be compromised in the absence of relevant travel data and models.

MODELS APPLICATIONS REQUIREMENTS

. . ystem Analysis
ocio-Economic and

Land Use Data Land Use Models and Performance | Federal Funding
Measurement

Development Impact ea Wide Studies
Fees

Socio-Economic
Data

ght Flanning

Transportation '\, \/Regional and State-

Passenger Model

Planning ‘/ wide Planning
’ Travel Data < >~ \ \
w w .- ! / \ - i or Studies

Transportation

} / — - - ‘
" Transportation \J@ Regiona
Freight / Truck Mo Programming \ Coordination
{

Infrastructure
Data

Air Quality . . Air Quality conomic
Data i onformity Analysi Development
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How do we model regional transportation system?
Passenger Transportation Forecasting Models: Four Step Trip Based

on TAZ e
level based on socio- Netvork
economic characteristics i

of TAZs
~—0— ‘@ -

between

and Workers Owmiership

JIAVAS

~—@®—0

Generation,
Distribution, Mode
Choice

Feedback Revised Skims

S
o ©
 Feedback Loop
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How do we model regional transportation system?
Regional Truck Model

Land Use / / Employment by sector

y

Total truck trips per truck class

Interhal Truck M0d9|? truck on TAZ level (Internal Truck
trip generation rates Model)

External Truck Model: truck trip
generation (from TRANSEARCH)

Special generators
model

Gravity model

Fratar Model

#

Truck matrix
(External Truck Model)

Total truck trips per TAZ
(External Truck Model)

i

Employment by NAICS

January 8, 2015
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Truck matrices (Internal
Truck Model)

//_

Personal vehicle OD
matrices

Multi-modal multi-class
assignment

Truck matrices per truck
class (External Truck
Model)

Heavy and medium truck
proportions table

ommittee

Link flows by period
and vehicle type




How transportation modeling is changing?
Change of Paradigm: ABM, Freight and DTA

From zone-based modeling to micro-simulation
and agent-based modeling: individual
households, people, establishments, vehicles

From trip-based modeling to tour-based

modeling: consistent travel tours, mode choices
and travel purposes

From static models to dynamic models

From travel-driven models to socio-economic
activity driven models

January 8, 2015




1. Population synthesis

Population Synthesis on
MAZ or parcel level
Daily activity scheduling 1
Detailed purposes and T eden T
person types
Balance between

residential and employment
modeling

| 2. Long-term worklschool type location & arrangements

% 4. Special event
| 3. Mid-term maobility attributes participation

£

Integration of special events [ ' '

o 5.2.3, Activity TQD

discrafionary

model [ 24 Exomnn |1 ) cicTimey
Tour-based modeling: Tour | R
formation, Joint tours,
Escorting

Personal mobility attributes
Continuous timeline

6. Tour-level details on destination, TOD & mode

7. Trip-level details on mode & departure time
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INPUTS

County Business

MopEL
ESTIMATION
DATA

FAF3

Regional Freight Model:
Agent-based, Multimodal, Tour-based

MoDELS

OuTPUTS

Trucks

GEOGRAPHY

Macro zones —

MODEL
CALIBRATION/
VALIDATION DATA

TRANSEARCH

Supply Chain and Logistics-
Based Freight Model
FIRMS, SUPPLIERS, COMMODITY Rail Meso zones —
SED data (employment FLOWS, SHIPMENTS, MODES, PATHS Water internal

by type)
BEA’s 1/0 Make and Air
Use Table
Trucks Rail Water Air
(freight)

Pattern Data (carrying freight) external External station

truck counts

Establishment
surveys

Compare external flows
(Macro to Meso, versus current freight
Meso to Macro, model flows

Meso to Meso)

ATRI Truck
GPS Data
Other GPS Data
Vendor(s)
Establishment
surveys

VIUS Data

DMV Data

SED Data

Model skims
(times, distances)

(Daily Trip tables Meso zones to
by Industry, TOD) TAZ level
TOUR AND STOP GENERATION, STOP
PURPOSE, LOCATION AND TOD CHOICE Trucks TAZ to TAZ
(carrying freight) level
I Trucks
(non-freight)

Survey data

Tour-Based Truck Model (trip rates, TLFDs, TOD)

Trucks

Establishment T Trucks TAZ level

surveys (non-freight)
VIUS Data
DMV Data

SED Data

Service Sector Model

FUNCTION OF POPULATION AND
EMPLOYMENT DISTRIBUTIONS

Compare service sector trip
rates from other models

Daily truck flows  Link level
by TOD Vehicle classification
data — screenlines

Multiclass Daily

Trip Assignment Model
truck flows by TOD

MULTICLASS ASSIGNMENTS ALONG
WITH AUTO VEHICLE TRIP TABLES

——
CAMBRIDGE

Orange To be developed as part of this project

January 8, 2015 /Ngg?’l;l:;ﬁgﬁ;s Transit Committee




Transportation Planning for an MPO —
Utilizing Mainly Archived Data

By using these Innovative
From Six Main Data Sets Technologies

Socio-Economic Data e GPS-based Travel Surveys

e GPS-based probes — Speed Data,
Land-Use-Data Truck Data

Traffic Data Computer vision/Video (License
plate reader/ vehicle recognition,

Travel Data vehicle counts)

: Tablet & smart phone-based

Infrastructure Data Bluetooth
Cell phones as probes
Toll tag

Telematics (vehicle-based
wireless solutions — e.g. vehicle
operating conditions)

Environmental Data

MARICOPA
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Ongoing data collection and data management efforts support model development

and transportation system analysis

Travel Data: Spatial,
temporal and semantic
informaticn about travel

By travelng agent

Transpotation Dat:

A

Special Generator
Household Data

Surveys

Visitors Surveys

University Travel
Data

On-Board Surve

Hotel Surveys

Traffic Data - Describes observed netwark flow
of vehicies of passengers — by network iype,
metwork links and nodes, volume, speed, flow
gensity, flow COMPOSAIoN, tme perod, other

temporal or spatial characteristics.

[75, Mode (Transportation Technology] I

Transit Non-motorized

Automobile Mode

By network element

—eypu

]

Commercial Vehicies,
T

Pedestrian
Manual, Infrared

Bicycle
Manual, infrared|
Passenger Car

Boardingond | |
lasighting by route, RouteiLine/ By network elerent
by stop/station, Segment Mid-block & Cros: i - ComdorSection
Ridership Section Data ' intersection Data Level Data Truck GPS Data
Manual, APC, APC, Farebox, I
MIS (tickets) Manual 1
|
By functianal
‘ 1 [Tuming n;;-smen Occupancy Data Classification
i =
1 Cameras, Manual e —— Tubes, Computer
Freeway 1 Anterial o [y
i Approsch Courts U e Covre
l | el Blustootn, GRS,
' cell phones
Volume Data Speed Data |
Imsiumonisfon— | insumentason | | (Cecupancy Data Rame Cowts | Queus Lengtn
L " I Aerials, Manual
Management Rador, GPS, Method, Manual e 1
System probes 1
]
|

J

A

!
Occupancy Data

I Classification GPS Speed Data,

Volume Data
Counts probes Wingshiei
M Tubes, Cameras Method
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couny *
Cormenty 1
Locates o s
Demand Part Supgly Fan Locaion® (]
Surveys Surveys y 9
Comemodity Flow! Counttex f
Truck Units Data — e
1
Demand Part Surveys — - = ” cen
Shippers and Camers RE;EE;,;“T:WI Special Events el conmma] sl n -

EEL T fIE o ez} 8
0 o

o) ¢ [amn)
[] o

R

Transportaton infrastucture Data —
Describes Transportation Supply Part in
termms of physical characteristics,
capacity and capacity distribution in
space and time

Fleet Data

Rioad Network

LOV Read

HOV Road

——By network elemeiy

Netweork Vertices

Stop/Station
Toll Faciities = saeariory

Accident Data
*

I
Transit Segments ‘ P&R lots

Park-and-Fide/Kiss-
Speeds

Parking Surveys

HIC

Transit Committee




How you can use MAG transportation modeling and transportation data
services?

Welcome, Vladimir! Add Company/Person Edit Company/Person Add Freeway/Arterial Add/Edit UserInfo

Call me or send me an email Transportation

. R t Syst 2 Home ew is earc eports min
(preferable) with your request and e ——— P
your contact information 2 2 Show Pening et (1

Show My Closed Projects (42)

“ Topo v Refresh

You can also send your request to 05 N

requests@azmag.gov | e e D)

Indian Com

Scottsdale
Litchfield
Park
10

eson Phoehix = 5 e ckalips-Rd

- 85
Cashio o R E-University Dr

Transportation i . r sl
Request System ; O NewTR [ List L &&W > AT I

Welcome, Viadimir! Add Company/Person Edit Company/Person Add Freeway/Arterial

+ Home Search

1346 TRs TRs/Page: | 100 ¥ Update List

| Page:[1 v i1s B [

TR#4 Status 4 Project Title 4 Assignee(s) Received Date ¢
: = '~ Chandler
In Progress SR-30 FROM SR 202 TO Western Terminus Arup Dutta 202212014 -_ 1313m . "I 1,' i Heiaghts
Roger Roy T re Esri; HERE, DeLorme, USGS, NGA, USDA, EPA, NPS
In Progress Granve Ave turning movement count and peak hour factor from TDM Wa hang 2116/2 Good afternoon, Viadimirl
. X Currently 0 Project/s are assigned to you:
Completed Data request related to Tempe Streetcar Project

In Progress travel time to and from the intersection of Bell and 101 requested for current El To see more details of each TR, please click TR number!

condtions

o e ' . B B Vladimir Livshits, Ph.D. | System Analysis Program Manager

Completed 107th Ave FROM Lower Buckeye TO SR30 Lavanya Vallabhanen

Foser ey - - ) B Maricopa Association of Governments

Completed Land condemnation case involving a property on the east side of Merian Road, ~ Pedro Camargo {0212 10512 /0812
Horth o LS50 302 North 1st Ave., Ste. 300

Completed Traffic count at Indian School Rd and Litchfield Rd Wang Zhang 2512 29/2 25/2 4 . .

In Progress Calculate and assign area type to the networks in 2011 and 2025 Petya Maneva Phoen IX, Arlzona 85003

ST \1ain line: (602) 254-6300 Fax: (602) 254-6490 E-mail:

In Progress M st TO SR 202 Lavanya Vallabhaneni

Completed 9 Haideng Zhu
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Questions?
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