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MRC Research at 5 Geographic Scales 

(cover 4 today)

• Region/County

• Neighborhood

• MXD

• TOD

• Street
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REGIONAL/COUNTY SCALE
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Measuring Sprawl 

and Its Impacts

Released October 2002

• Low Density

• Segregation of 

Uses

• Lack of Strong 

Centers

• Sparse Street 

Network
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First of Its Kind
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Connections to Outcomes

Physical activity, obesity (Ewing et al, 2003; Kelly-Schwartz et al, 2004; 

Sturm and Cohen, 2004; Doyle et al, 2006; Fan and Song, 2009; Plantinga and Bernell, 

2007; Lee et al, 2009) 

Traffic fatalities (Ewing et al, 2003)

Air quality (Kahn, 2006; Stone et al, 2010; Schweitzer and Zhou, 2010)

Residential energy use (Ewing and Rong, 2008)

Emergency response times (Trowbridge et al, 2009) 

Teenage driving (Trowbridge and McDonald, 2008; McDonald and Trowbridge, 
2009)  

Social capital  (Kim et al, 2006; Nguyen, 2010) 

Private-vehicle commute distances and times  (Ewing et al, 2003; 

Zolnik, 2011; Holcombe and Williams, 2012)
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Update and 

Refinement 

• National Institutes of 

Health

• Ford Foundation

• Smart Growth America
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Compactness Scores for 994 Metropolitan 

Counties in the U.S
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Compactness Scores

for Counties in Utah

 
Compactness 
Ranking 

County Metropolitan Area Compactness 
Score 

133 Salt Lake County, UT Salt Lake City, UT  120.12 
261 Weber County, UT Ogden-Clearfield, UT  111.17 
275 Cache County, UT Logan, UT-ID  110.14 
279 Utah County, UT Provo-Orem, UT  109.98 
385 Davis County, UT Ogden-Clearfield, UT  104.52 
612 Washington County, UT St. George, UT  90.67 
714 Tooele County, UT Salt Lake City, UT  85.94 
751 Summit County, UT Salt Lake City, UT  83.61 
775 Juab County, UT Provo-Orem, UT  82.2 
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MXD SCALE
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5Ds of Compact Development

Destination 
AccessibilityDistance

to Transit

Density

Diversity
Design

Mobility

Accessibility

Livability
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Sample selection

Department of City & Metropolitan Planning, University of Utah

• Regional household survey with XY coordinates;

• Parcel level land-use data;

Household travel survey
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Gateway district, Salt Lake 

City: dining, entertainment, 

retail, residential, office

• A mixed-use development or 

district consists of two or 

more land uses between 

which trips can be made 

using local streets, without 

having to use major streets. 

The uses may include 

residential, retail, office, 

and/or entertainment. There 

may be walk trips between 

the uses.

• Expert-based process

MXDs selection
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Average acreage for MXDs
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Internal capture rates of trips by MXDs

0% 5% 10% 15% 20% 25% 30%

Atlanta

Austin

Boston

Denver

Eugene

Houston

Kansas City

Minneapolis-St. Paul

Portland

Sacramento

Salt Lake City

San Antonio

Seattle

Overall average
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Total share of walk, bike and transit for 

external trips to/from MXDs
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Internal capture - 36%

Walking – 14%

Transit – 9%

Auto Trips – 7.7 miles 

RiverPlace (Portland))
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Conceptual framework

Department of City & Metropolitan Planning, University of Utah

Trip Ends

Internal DestinationExternal Destination

D Variables

Walk Mode Transit Mode Bike Mode

D Variables
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Internal Capture

Department of City & Metropolitan Planning, University of Utah
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External Walking
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External Biking
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External Transit
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Local Use of MXD Models

• Hales Engineering

• Fehr & Peers
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TOD SCALE
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What is TOD?

TOD is widely defined as 

compact, mixed-use 

development near 

transit facilities with 

high-quality walking 

environments, not 

necessarily at the 

expense of automobile 

access. 
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Effect of Density – Bay Area Rail
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Effect of Diversity
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Effect of Design
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Mode Share vs. Distance to Station 

(Residential)
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Mode Share vs. Distance to Station (Office)
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Classic Density Gradient
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✓ Officials usually assume that TODs require the same 

number of parking spaces as conventional 

development and that transit stations require the same 

number of park-and-ride spaces as non-TOD stations.

In practice
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Much of the travel demand is captured internally and 

much of the transit demand is generated by TODs

themselves.

Transit trips

Vehicle trips

Internal trips

There are a few studies of vehicle trip generation (Arrington & Cervero, 2008; Cervero & 

Arrington, 2008; Zamir et al. 2014) at multifamily developments near transit. There is 

only one study of vehicle trip generation at TODs (defined as mixed-use 

developments – Handy et al. 2013).  The question of how much vehicle trip 

reduction occurs with TOD is largely unexplored in the literature. 

Research Question
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TOD Definition

Department of City & Metropolitan Planning, University of Utah

TODs are widely defined as compact, mixed-use developments with 

high-quality walking environments near transit facilities (ITE 2004, pp. 5-

7; Jacobson & Forsyth 2008; Renne 2009). 

For our purposes, TODs are developed by a single developer under a 

master development plan, and can also include a clustering of 

development projects near transit facilities that are developed by one 

or more developers pursuant to a master development plan.

Dense

Built after 

transit 

Mixed 

use

Fully developed 

or nearly so

Pedestrian-

friendly 

Self-contained 

parking

Adjacent 

to transit 
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Lindbergh City Center

Atlanta

Station Landing

Boston

Englewood Denver

Del Mar

Los Angeles

Orenco Station 

Portland

City Creek Center

Salt Lake City

Redmond TOD

Seattle

City College San Diego

Fruitvale Village

San Francisco

Rhode Island Row

Washington, D.C.
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Redmond TOD, 

Seattle

Rhode Island Row, 

Washington D.C.

Fruitvale Village, 

San Francisco
Englewood TOD, 

Denver

Wilshire/Vermont, 

Los Angeles



www.company.com



www.company.com



www.company.comDepartment of City & Metropolitan Planning, University of Utah



www.company.comDepartment of City & Metropolitan Planning, University of Utah



www.company.comDepartment of City & Metropolitan Planning, University of Utah



www.company.com

Data Collection

Department of City & Metropolitan Planning, University of Utah

 A full count of all persons 

entering and exiting the 

building

 A brief intercept survey of a 

sample of individuals entering 

and exiting the building

o “How did you get here?” (e.g., by 

what mode of travel?), and

o What is the purpose of your trip? 

7:30 a.m. and 

9:00 p.m. on 

a workday in 

spring or fall 

2015
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Parking Policies

• Lowest Parking Demand at Fruitvale Village, 

Rhode Island Row, and Wilshire/Vermont

1. Shared Parking (FV, RIR)

2. Unbundled Residential Parking (FV, RIR)

3. Paid Commercial Parking (FV, RIR, W/V)
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STREET SCALE
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Measuring Urban Design
Salt Lake City Study
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Field Manual

Focuses on Urban Design Qualities that Meet 

Performance Criteria

– Imageability

– Enclosure

– Transparency

– Human scale

– Complexity
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Qualitative Introduction to Urban 

Design Quality
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Detailed Illustrated Steps
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Study Area

179 block faces

Downtown ‘Free 

Fare Zone’ (FFZ)

Salt Lake City, UT
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Outcome variable: Pedestrian activity

The number of people encountered over a 30 minutes time period for a given block 

face during peak hours for a ‘typical’ weekday (September and October of 2012)
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Imageability

262 S Main St
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Human Scale

32 W 200 S

2 E Broadway
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Enclosure

311 S Main St

245 S Main St
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Transparency

254 S Main St
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Complexity

262 S Main St
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High Value of All 5 Qualities

169 S Main St
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Low Value of All 5 Qualities

230 W N Temple St
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D Variables

• Density – Floor Area Ratio

• Diversity – Entropy based on floor area

• Design – Intersection Density

• Destination Accessibility – Walk Score

• Distance to Transit – Miles to Nearest Transit 

Line

• Demographics – Per Capita Income

Department of City & Metropolitan Planning, University of Utah
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Two of the five measures of urban design qualities 

found in Model 2, ‘transparency’ and ‘imageability’, 

are highly significant.

‘Enclosure’ and ‘complexity’ have no individual 

relationship to pedestrian activity.

As a whole, however, the five urban design qualities 

improved the fit of the model.

While the D variables are included as 

controls, the primary focus of this study is the 

five urban design qualities, both individually 

and as a whole.
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Orenco Station
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Orenco Station – Index of 1.53
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Redmond TOD
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How best to allocate land around transit stations?

Department of City & Metropolitan Planning, University of Utah

large park-and-

ride lots 

Redmond TOD, Seattle

active uses such as 

multifamily housing, 

office, and retail 

VS.
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Mode Choice and Trip Generation

Department of City & Metropolitan Planning, University of Utah

✓ Redmond TOD has 1.7 times more trips made by walking 

and 3 times more trips made by transit than the Seattle 

regional average.
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✓ Based on the ITE’s trip generation rates, the Redmond 

TOD would be expected to generate 1,773 daily vehicle 

trips (Table 4). The actual vehicle trips we observed on the 

survey day was 661, which is only 37.3 percent of the 

ITE’s expected value. 
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Parking Generation

Department of City & Metropolitan Planning, University of Utah
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