DISCLAIMER

The views and opinions expressed during
this webinar are those of the presenters
and do not represent the official policy or
position of FHWA and do not constitute
an endorsement, recommendation or
specification by FHWA. The webinar is
based solely on the professional opinions
and experience of the presenters and is
made available for information and
experience sharing purposes only.
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Administrative Items

* Use a wired Internet Connect when possible

* Close all unnecessary programs running on their
computer

* Do not use VPN or VDI. Connect directly to the room
URL

* Check their connections status on the top right hand
side of the screen

* The webinar is being live close-captioned for the
hearing impaired.

‘ U.S. Department of Transportation
Federal Highway Administration



More Administrative Items

* The session will be recorded. The recorded webinar is
available after the session via GovDelivery and
http://www.thwa.dot.gov/planning/tmip/community/w

ebinars/summaries/index.cfm.

* All participant phone lines are muted.

* A Q&A pod window is displayed on your screen and you
can enter your questions there anytime. The presenters
will answer them during the Q&A session.

* Please answer the polls to help us improve future
webinars.

* This webinar will last approximately two hour.

‘ U.S. Department of Transportation
Federal Highway Administration


http://www.fhwa.dot.gov/planning/tmip/community/webinars/summaries/index.cfm

MSA to TAZ

Assembling a Metropolitan
Transportation Model 1993-2016




Planning and modeling the transportation future in the Little Rock region

INTRODUCTION




Jonathan Lupton AICP

BA (History) Kalamazoo
College 1982

MA (Geography)

University of Chicago 1987
MS Community and Regional

Planning University of Texas-
Austin 1990

Started out at Metroplan in
1993




Metroplan

e Metroplan is the MPO
for Central Arkansas

e A state capital region,
geographically and
economically central




Little Rock MISA

e Total population about
737,000 in 2016

e Largest metropolitan
region in Arkansas




Recent Trends

 Regional population growth slightly above U.S.
average, suburban counties growing faster
than central (Pulaski) county




Suburban Region With High-Density

Core
e Downtown core in Little Rock...




River Market, Creative Corridor







New Urbanism Springing Up

e Pockets of urban revival in downtown North
Little Rock, Hendrix Village near downtown
Conway, beginning in Benton




Multi-Family Rising in Importance




Region has three RCAPs (Racially
concentrated areas of Poverty)




Ample Long-Term Water Supplies




Low-Density Region

 Few external growth constraints




Four Models, Five Plans

Metro 2020, completed in 1995
Metro 2025, completed in 2000
Metro 2030, completed in 2005
Metro 2030.2, completed 2010 (not a model)

Imagine Central Arkansas Plan (for year 2040),
completed in 2014




Metroplan is taking first steps into
accessibility modeling




Land Use Modeling?

e TELUM —tantalizing, but outputs have been
shaky




What-Where-When-Why

e This presentation is mainly about the “nuts

and bolts” of designhing socioeconomic
projections

e Fast and good projection techniques facilitate
more versions for scenario-testing




From Census data to building permits

DATA SOURCES




The Easy Part - Population Data

e Decennial Census 2010, SF-1. From overall
totals to block-level, complete-count data.

 ACS. Accuracy varies
e Building permit data for updates




Demographic Analysis Data

e Department of Health MSA and county-level
data on survivorship by age, sex and race

 Department of Health county-level data on
births by age of mother by race







Population in TAZs

e Pretty easy for GIS staff
to convert block-level
SF-1 data into TAZ
geography
Slight changes in block-
level census geography
can impact TAZs

Group quarters

population matters vyt e archives ity offscampus g
because it is not

household population




Employment Data (public sources)

CTPP is valuable, but tends to arrive too late

State and BLS Nonfarm payroll jobs data
provides useful past trend-lines

LEHD likely source for future plans

Psst....Synthesize your data to resolve
differences




BLS Nonfarm Payroll Job Series




Private Employment Data

e Best source for small (TAZ-level) data
 Dun and Bradstreet -v- InfoUSA
 Beware the difference, in retail especially




From Data to TAZ

e We were able to allocate about 99.5 percent
of 300,000-odd jobs to TAZs

e Modest trouble with gap between addresses
and actual place of work - HQs especially

 Small residuals — know when to let go!




From Geo-coded Jobs to TAZ




Three Main Categories

e Basic

(construction, mining, manufacturing,
transportation and utilities)

Retail

(critical for models, but not as clear-cut
as NAICS codes look)

Service

(everything else)




Transportation Data

Traffic counts
Travel survey (last done in 2004)
CTPP commuting flow data

AirSage and related “Big Data” sources — on
the horizon, but not yet used




2014 Map Detail: West Little Rock Traffic Counts




Regional Commuting Flows

e CTPP main source for cross-check
e LEHD has value too




Land Use SatelliteData




Land Use (Closer View)




Excel and everything else...

TOOLS




Excel 15t 2nd and 3"

 Good for unstructured playing with data, a
statistical “rough draft”

 Good basis for designing demographic and
economic templates that help take the data
“from MSA to TAZ,” i.e. from raw figures to
data matched to TransCAD classifications




Halley

* This is a demographic program from the 1980s
that can create life tables from 5-year census
age-sex population data and age-specific
mortality data

* |t was designed for Lotus, but we copied a
version into Excel circa 1998 and still use it

e Many states (including Arkansas) have county

life-table data, but it’s rarely adequately up-
to-date




Halley Example 1 - Inputs




Halley Example 2 — Survivorship Rates




Microsoft Access

Two roles with modeling

1. Relational database capability that Excel lacks
— use of “key” fields allows matching of data

sets of different sizes (where “sort” function
won’t solve it)

. Storage of model results for easy small-area
access (good for small-scale travel studies)




GIS

Indispensible at all levels
Easy to take for granted

Good if demographer/
economist can have his/
her own GIS

Maptitude is compatible
with TransCAD and
capable of importing and
exporting .shp files from
ESRI software

Figure 2-29. Much GIS work involves
layers of spatial data superimposed upon
one another. 41

McKnight, Tom L. Physical Geography, A Landscape
Appreciation. Prentice Hall. 2008.




GIS

e Visual appraisal of past trends
e Visual appraisal of projected trends

 Good for checking consistency, finding errors

not obvious in a spreadsheet




Building Demographics

* Local mortality and fertility rates differ from
national average

* Local demographics are therefore more
accurate

 But demographic resources in a small state
are limited...




A Few Demographic Templates

 Cohort-component population projection
system can take inputs and spit out detailed
population projections

 Develop 5-yr migration rates from latest
decennial census, intercensal estimates by
age/race/sex, and next-to-latest census

e Vehicle/household projection system




Cohort-Component Template 15 View




Cohort-Component Template 2" View




Cohort-Component Output




From Population to Labor Force to Jobs

e Labor force participation model can take
population-by-age-and-sex outputs from
population projections, and spit out
projections of future workforce by age and sex




Economic Templates

e Labor force participation projection, based on
cohort-component outputs and participation
rate trends

e Employment-by-Industry projections, using
BLS projections (to 2020) with minimal
industry-based extrapolations beyond that




Labor Force Participation Trends
1990-2010 With U.S. projections to 2020

U.S. projections 2020 from U.S. Bureau of Labor Statistics




Local Labor Force Participation Based
on Population by Age/Sex




Population, Labor Force, and Employment
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The nitty-gritty

CONCEPTS




Key Concepts

e Control total for population, employment and
other data bits

 Geographic hierarchy




Hierarchy: County to Tract,
Tract to TAZ




If-Then

Simple, but vital
Inferential reasoning

If | walk my dog we’ll
both be glad

If not...




Grade-school math +

 Multiplication and division
* Applied simple algebra




Multipliers

* You're looking for a number that allocates
each characteristic in a way that’s consistent
with overall totals and totals by type

e That number is typically a multiplier




A little example













The Mother of All Data Problems

e Model demands 12 separate inputs for each TAZ, for
1,500 TAZs in ten-year increments

 That works out to 18,000 discrete data “bits” per
forecast year, and 72,000 in all.




TAZs for CTPP 2006-2010

(center portion only)




Model TAZs in CTPP TAZs




The Nub of the Data Problem

e Each of 72,000 separate data bits must meet
the following qualifications:

. They must be internally consistent (HH size,
emp-by-industry, workers/HH)

. They must match control totals (or it’s an
exercise in pure fiction)

. They are subject to draft versions, map
checks, and revisions




What do you do?




Excel VBA

VBA = Visual Basic for Applications

It’s the internal programming language of
Excel

If you’ve ever generated a “macro,” you’ve
touched VBA

Get started by desighing a macro, then step
into VBA and start tweaking it




VBA On the Ground

e “On the Ground” is a useful analogy because
the hierarchy of spatial geography is key

e County —tract—TAZ

e VBA best for tract —to — TAZ (the trenches)




VBA Examples

* One macro may conduct tract-to-TAZ
calculations for all rows in a tract, then stop

* Once in the code you can copy it to do the
same thing ten times

e With a “Do Loop” you can make it copy
repeatedly until it meets a stopping criterion,
possibly a simple blank space




Sample of VBA Code




Sample VBA Tract-TAZ Spreadsheet




Correction factors

Once you’ve adjusted a set of numbers (for
TAZs within a tract for example), you will
probably violate the control total

A correction factor can re-impose the same
control total on adjusted values

Values must remain reasonable, like PPH is
rarely lower than 1.5 and rarely higher than 3

You can set up if-then “flags” to draw your
attention to violations




VBA Tips

VBA can allow you to repeat a complex function

VBA can meet “if-then” conditions, so to some
extent a VBA program can walk through your
spreadsheet thinking for itself

VBA is fragile. Minor syntax errors will throw
everything off

VBA depends on consistent spacing, so you’ll do
better if you're spatially wasteful (but consistent)
than if you’re stingy with rows and columns




A Sick Relationship

e When it’s bad, it’s really bad




e [t’s mentally intensive,
so it’s okay — essential in
fact — to take long
walks, develop strange
hobbies, chat with the
receptionist, distract the

GIS staff with your
teenager troubles...




The Results — Population Change
Projected (Trend Model)




The Results — Employment Change
(Trend Model)




How you get from MSA to TAZ

STEP-BY STEP SUMMARY







Human and Humor share the same first 3 letters

THE HUMAN FACTOR




Teamwork

e An office of “turfs”
won'’t get too far

e An office with a
“sharing” culture will do
well, and have fun, too




Teamwork

e Supervisors should allow
people space and time to
be creative. Work is
complicated, coaching
support is welcome

Employees should keep
the boss apprised.
Supervisors have the big
picture, and may be able
to help in ways you don’t
recognize




Training / Aptitude

Attitude is key

Motivation matters more than raw ability
Creativity can cut a lot of corners
Mathematical genius not necessary, but...
You'd better like numbers and statistics.




“Organization is the Enemy of Improvisation” -
Lord Beaverbrook, 1940




Working with the Public

 The publicis rarely interested and doesn’t
understand




Working with the Public

e Despite the obscurity of the work, it can make
a big difference

* School-age population projections are a gold
mine for school districts looking at facilities

needs




Scenarios

e Since 1995, Metroplan has always done a
“trend” scenario and a “vision” or “preferred
policy” scenario

e “Trend” is defaulted to in practice

e “Trend” is not an “ugly plan” for this reason; it
allows for shifting market and demographic
forces




Final Thoughts

“Anyone that can forecast land use twenty to
thirty years out is a fool, a charlatan, or both”
— Dr. Stephen Putnam, 2003 -

Projections try to help with anticipating
trends, not exact results

Sometimes they miss trends too
A model is just a tool




TMIP Updates

For future webinar announcement,
please sign up for GovDelivery at
http://www.fhwa.dot.gov/planning/tmip/
If you have not done so.



http://www.fhwa.dot.gov/planning/tmip/

TMIP Contacts

If you have any questions or comments
about today’s presentation or TMIP, or if
you are interested in sharing your
experience, please contact me at:

sarah.sun(@dot.gov or

feedback@tmip.org.

‘ U.S. Department of Transportation
Federal Highway Administration
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