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STUDY AREA

11 statistical areas (2010 census)

55,000 square miles federal land;
65% of total land area:

5 National Parks

6 National Monuments
3 National Historic Trails

URBANIZED AREAS
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Presentation Notes
55,000 square miles federal land;
65% of total land area: 

5 National Parks
6 National Monuments
3 National Historic Trails

**add photos, time allowing



STUDY AREA

Wasatch Front Regional Council
Planning Area:

6 counties
4 statistical areas

multi-modal planning
+ growth management

| WFRC Planning Area
URBANIZED AREAS

. . . . J/\.\ - B ¥
TRB 2015 | examining non-motorized travel behavior WASATCH FRONT REGIONAL COUNCIL


Presenter
Presentation Notes
85% of the population lives within the Wasatch Front Valley, making Utah the 6th most urbanized state. 

WFRC is the MPO for this urbanized area, an agency charged with multi-modal regional planning objectives as well as growth management. We partner with UTA and UDOT for highway and transit projects. 


QUICK FACTS: URBANIZED AREA
Population: 1.7 million

Median household income: ~S60,000
Median age: 30.5

Educational attainment | HS diploma: 89%
Unemployment rate: ~3.4%

Major industries:
-Aerospace + defense

-IT+ software

-Finance

-Life Sciences

-Natural resources + energy
-Outdoor recreation

U.S. Census, 2009 — 2013 American Community Survey 5-year Estimates.
S$1501, S2301; U.S. Bureau of Labor Statistics, 2014; Utah Governor's Office
of Economic Development
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Presenter
Presentation Notes
Over the past 15 years, the wasatch front has devloped the largest expansion of Light Rail in the country, developing over 90 miles of commuter rail and 50 miles of light rail service. 


.'F:. :—,-'.

*

.y o A — ¥ K 5-' -~ .
h }',; .5’ : # l,'_‘.-.-‘""fl_',f_ 2 l

i i ‘ f

e o T ¥

J ‘..

-

ﬁ& D A Ny ot 7
W e
A ;fvf;&_.ﬁllﬂ.gi_ Fal

a -y
; d ) i



Presenter
Presentation Notes
Over 1400 miles planned and existing regional bike network

Access to 10 ski resorts within 30 miles of downtown SLC



PLANNING CHALLENGES

Regional Population Growth
Air Quality
Supporting Active Transportation

Land Use and Transportation Nexus



PLANNING CHALLENGES
Utah population to double by 2050
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Presentation Notes
With Utah’s projected growth rate anticipated to double in the next 35 years, there is a lot of focus on how to manage this growth while preserving the high quality of life and amazing natural amenities the state has to offer. 


PLANNING CHALLENGES

Regional focus on improving air quality.
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Presentation Notes
Utah unfortunately has some of the nation’s worst air quality due to the interaction between cold winter temperatures and the topographic qualities of the valley. Vehicle emissions are known to be a cause of this problem, thus more incentive to focus on active transportation. 
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Presenter
Presentation Notes
Luckily, there is increased walk and bike travel in region.

The League of American Bicyclists just released Utah to be the 5th most friendly state for bicycling, up from 8th place, behind Massachusetts and ahead of Oregon. 


PLANNING CHALLENGES

Growing enthusiasm for walk and bike travel in region.
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Presenter
Presentation Notes
SLC is the first city in the US to implement a protected intersection for bicycles 

Importance of understanding bike/pedestrian travel behavior from a regional planning perspective; agency’s mission to provide multi-modal infrastructure.



PLANNING CHALLENGES

Current travel patterns highly auto-centric.

90%

Travel behavior in Wasatch Front

1.4% Cumy” 1.8%

Bike Walk Transit



Presenter
Presentation Notes
We still have a long way to go


Travel behavior
downtown SLC

5.5%

Bike

222222222 hold Travel Survey, WFRC

PLANNING CHALLENGES
...there are pockets of high walkability.

48%
40%
6% I
_

Walk Transit Auto



Presenter
Presentation Notes
But Utahns have proven that with adequate infrastructure and quality urban design, they do desire to walk over driving.


PLANNING CHALLENGES

WEFRC aims to focus growth in centers;
provide multi-modal infrastructure planning.
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Presenter
Presentation Notes
WFRC and partners has built a local vision, built on community values through extensive public engagement done in collaboration with regional planning agencies. The vision 
 encourages the development of town centers to accommodate growth in a way that enhances the overall quality of life for Utahans living across the Wasatch Front.

Implementation of WC2040 vision aims to better coordinate land use with transit investments; implement TODs, walkable neighborhoods

We must understand non-motorized travel behavior in order to understand where these centers should locate and what are the infrastructure needs


RESEARCH QUESTIONS

e What factors influence non-motorized trip
making decisions?



RESEARCH QUESTIONS

e What factors influence the length of non-
motorized trips?



RESEARCH QUESTIONS

e What factors influence the frequency of non-
motorized trips?
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VARIABLES

BUILT ENVIRONMENT

NATURAL FEATURES

HOUSEHOLD CHARACTERISTICS

PERCEPTIONS AND ATTITUDES
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VARIABLES

1 BUILT ENVIRONMENT
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1 BUILT ENVIRONMENT: 3 D’S
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VARIABLES
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VARIABLES

1 BUILT ENVIRONMENT: 3 D’S
street connectivity and block size
side walk and bike lane infrastructure

DESIGN

me@\

WASATCH FRONT REGIONAL COUNCIL
Ewing & Cervero, 2010; Dill & Voros, 2006


Presenter
Presentation Notes
Street connectivity and block sized measured by intersection density
Side walk and bike lane infrastructure measured by density per TAZ

bike support facilities, parking considerations and measures of urban design are additional variables considered ,but not modeled in this analysis


VARIABLES

1 BUILT ENVIRONMENT: 3 D’S
multi-modal access to opportunities
land use mix
jobs/household mix

DIVERSITY
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Federal Highways Administration, 2014


Presenter
Presentation Notes
Accessibility is measured for all employment as well as per employment sector based on travel time in auto and with transit at 5 minute increments up to 20 minutes
Land use mix was provided through an entropy score calculation
Jobs/household mix also measured at the TAZ level as well as 1, 2, 3, 4 and 5 mile radii. 



VARIABLES

1 BUILT ENVIRONMENT: 3 D’S
population and employment density

DESIGN DIVERSITY DENSITY

MW&W

WASATCH FRONT REGIONAL COUNCIL
Kockelman, 1991; Dill & Voros, 2006


Presenter
Presentation Notes
Employment density broken into each sector (retail, restaurant, office, manufacturing, etc.) and measured at the TAZ level as well as 1, 2, 3, 4 and 5 mile radii. 


VARIABLES

2 NATURAL ENVIRONMENT

Image source: https://newd7000user.wordpress.com/tag/wide-angle-hdr/
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VARIABLES

2 NATURAL ENVIRONMENT

topography (slope)
weather patterns (number of rainy/snowy days)
climate (extended hot and/or humid summers)

PR T PN N a L N
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Dill & Voros, 2006; Kockelman, 1991; ; Federal Highways Administration, 2014



VARIABLES

3 HOUSEHOLD CHARACTERISTICS

e race/ethnicity

e number of non-working adults
e number of school-aged children
* income

° age

* immigration status

* sex

e vehicle / bike ownership

PR T PN N a L N
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Dill & Voros, 2006; Ewing & Cervero, 2014



VARIABLES

/|l PERCEPTIONS AND ATTITUDES

e rating or perception of the bicycling environment;
safety

e exercise valuation
e cost

* convenience

e time valuation

Dill & Voros, 2006;

PR T PN N a L N
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Dill & Voros, 2006; Boarnet, et al., 2015


Presenter
Presentation Notes
These variables were not included in the analysis at this time due to the limited number of observations in comparison to the other variables. We rather focused on household characteristics and those related to the built and natural environment. These variables are however considered to be important factors in determining travel behavior and will be implemented into future analyses.


METHODOLOGY

Data collection

Unit of analysis

Regression analysis
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WASATCH FRONT REGIONAL COUNCIL



DATA COLLECTION

2012 Utah Travel Survey

Utah Statewide Travel Study - Survey Approach

Household Survey Household Survey Stated Preference
Trip Diary Questions Debrief Questions Add-On Survey
Long
Distance (33%)
Household Attitudinal/ Stated Preference
s Diary (100%) Opinion (33%) Residential Choice
e v O Cusomasavygoograpny | | At iy prcpm s
\ l‘ ;gdcr_sl_elal;;l_ng S:;_are prmndedan.
# L
Walk/Bike A
o (33%)

College Student |y Extended Walk/
‘ Travel Diary Survey .......|@&%3 Bike Survey

Based upon HH Diary Survey Based upon Walk/Blke guestions
questions and data elemenis from HH Diary, but will be expanded
to inclede additonal questions
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Presenter
Presentation Notes
Data related to travel behavior was provided by a statewide survey effort that occurred in 2012. The survey was sent to over 62,000 households within the Wasatch Front, which is a 12 percent of the half million population that lives in the WFRC planning area. The survey received 4,236 responses, which exceeded the goal of 3800 responses (or a little less than 1 percent of the population). 

For the analysis, we used all trip types (home based work, recreation, etc.). Data was parsed into non-walk versus walk trips. Unfortunately, bicycle trips were not used in this analysis due to the limited sample size. 


UNIT OF ANALYSIS



Presenter
Presentation Notes
Transit Analysis Zone (TAZ); 1, 2, 3, 4 and 5 mile radius; drive time; transit time
TAZs range in size from 7 acres to over 600,000 acres.
Data processed as densities per acre per TAZ in order to normalize these size differences



UNIT OF ANALYSIS

MORGAN COUNTY

DAVIS COUNTY DAVIS COUNTY

SALT LAKE COUNTY

TOOELE CQUNTY

UTAH COUNTY
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Presenter
Presentation Notes
TAZs range in size from 7 acres to over 600,000 acres. Data was normalized by size in order to create consistent metrics. 

Unit of Analysis
Transit Analysis Zone (TAZ); 1, 2, 3, 4 and 5 mile radius; drive time; transit time



REGRESSION MODEL

ordinary least squares model

zero inflation model
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Presenter
Presentation Notes
The zero inflation model was used for the trip choice and trip frequency analyses due to the presence of many zero observations (or non-walk trips) contained in the data. Many zeroes can result in over-dispersion which has the tendency to increase the proportion of zeros. 

An ordinary least squares model was used for the trip distance analysis. 


RESULTS

What factors influence non-motorized trip making decisions? zero-inflation mode!
40% -
30% -
20% -
10% -
0%

o NON-WALK

-20% -

-30% -

-40% -
Household Life cycle 1 Vehicle Bike Jobs/Housing Intersection

Size Ownership Ownership Balance density
(2 mile radius)
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Presenter
Presentation Notes
Household characteristics and built environment major factors in making a non-motorized trip choice.



FINDINGS

What factors influence non-motorized trip making decisions?

40% -
o WALK
20% -

10% -

o NON-WALK

-20% - Jobs/Housing Intersection

Balance density

-30% - (2 mile radius)

-40% -

Household Working Vehicle Bike
Size adults, no Ownership Ownership
children
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Presentation Notes


Land use mix and street connectivity the largest variables in non-walk travel behavior. 


0.5

0.4

0.3

0.2

0.1

RESULTS

What factors influence the frequency of non-motorized trips?

-0.1

Household Working Number of Vehicle Manufacturing  Retail job Restaurant  Government
Size adults, workersin ~ Ownership ~ job density density job density  job density
with household (5 minute auto (TAZ) (TAZ) (TAZ)
children trip)

Mw@\
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Presenter
Presentation Notes
Household size and household life cycle 2 relate; more people, more trips.
Number of workers in the household and vehicle ownership are also expected results.


FINDINGS

What factors influence the frequency of non-motorized trips?

0.5 4
0.4 -
0.3 -

0.2

0.1 -

o—-—.—-—-—

-0.1 A

Manufacturing  Retail job Restaurant  Government
job density density job density  job density
(5 minute auto (TAZ) (TAZ) (TAZ)
trip)
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Presenter
Presentation Notes
The employment density / job accessibility measures are perhaps most interesting.

Government job density is a surrogate for office employment; restaurant density is lower than I would expect. 


FINDINGS

What factors influence the frequency of non-motorized trips?

The expected change is a decrease in daily walk trips for one unit increase in retail
(employment) density.

a3 = m 'EI:Z
Downtown City Center retail, SLC

MW&W
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Presenter
Presentation Notes
Could be interesting to split retail into big box, grocery, etc. versus not. In a highly auto-centric region, this might be one of the hardest behaviors to change. 


0.2 4

0.1 A

-0.1 ~

-0.2 -
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RESULTS

What factors influence the length of non-motorized trips? Ordinary least squares model

Jobs/housing
balance (TAZ)

WALK DISTANCE

Population
density (1 mile
radius)

Land Use
Mix

Number of Number of
government/education  healthcare jobs
jobs (1 mile radius) (1 mile radius)
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Presenter
Presentation Notes
This is a measure of the distance of all non-walk trips – land use mix and jobs/housing balance being negative could be seen as a good signal in this case - as the higher the mix, the closer the proximity to goods and services. 
Government jobs listed in both frequency and trip length – again, a surrogate for density and signal that the clustering of office jobs yields walk trips



NEXT STEPS

Incorporate results into travel model.

Increase sample size of bicycle trips.

Examine areas of high and low
accessibility for planning strategies.
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Survey and observations; measured changes in
behavior associated with traffic improvement
projects.

Survey; chi-squared test; spatial analysis (GIS) of
distance between proximity to attractive biking
locations and varying levels of self-identified
utilitarian cyclist categories.

Meta-analysis using summary statistics from
previous studies as new observations; elasticities
computed.

simple ordinary least-squares model; binary
dependent variables; logit model; step-wise
variable deletion and addition.

Review and guidebook for planners / policy-
makers.
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RESULTS

What factors influence non-motorized trip
making decisions? (zero-inflation model)

VARIABLES ESTIMATE / VALUE
Household size -.10968 -3.1861
Family life cycle 1: households -.37327 -4.01

without children and no retirees

Vehicle ownership .18838 4.081
Bike ownership -.14179 -5.126
Number of jobs accessible within 5 -.23348 -6.532

minute auto travel distance
Jobs/Household per 2 mile radius -.23348 -6.532

Intersection density (street -2.077 -3.892
connectivity)

examining non-motorized travel behavior | Wasatch Front Regional Council



| results

What factors influence the length of non-
motorized trips? (ordinary least squares model)

VARIABLES ESTIMATE F VALUE
Jobs / Household per TAZ -.00009 8.34
Population within 1 mile radius -.00003598 3.21
Population within 2 mile radius .00000764 2.38

Land Use Mix -.17201 7.39
Number of retail jobs per TAZ -.00039317 4.01
Number of government / educational .0000444 6.1

jobs per 1 mile radius

Number of healthcare jobs per 1 mile .0001781 19.44
radius


Presenter
Presentation Notes
District level



| results

What factors influence the frequency of non-
motorized trips? (zero-inflated model)

VARIABLES ESTIMATE Z VALUE
Household size 172 7

Life cycle 2: Households with children, .3354 4.3

no retirees

Number of workers per household ~ -.0723 -2.08
Vehicle ownership -.08 -2.375
Number of manufacturing jobs per 5 -.0006 -3.11

minute auto travel distance
Number of retail jobs per TAZ .0004 -3.4
Number of food jobs per TAZ .00022 2.22

Number of healthcare jobs per TAZ  .0001 2.16


Presenter
Presentation Notes
***

TAZs split out so housing and jobs are split – some TAZs might not have households, could be skewing results
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