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MOTIVATION

Sidewalk Disparities
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WHERE

sidewalks are

HOW

they are connected

WHAT

their conditions are
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RELATIONSHIP

to socio-economic factors



How might we use crowdsourced sidewalk
assessment data to examine sidewalk
condition patterns in a city?



How do sidewalk quality scores relate to
neighborhood socioeconomic
characteristics?



SIDEWALK DATA COLLECTION

Traditional accessibility audits
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Walkability Audit Walkability Audit Safe Routes to School Walkability Audit
Wake County, North Carolina Wake County, North Carolina Rock Hill, South Carolina
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SIDEWALK DATA COLLECTION

Label Types

Missing
Sidewalk

Surface
Problem

Missing Curb
Ramps
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SIDEWALK DATA COLLECTION

Severity Rating

@ Severity 1 @ Severity 2




SIDEWALK DATA COLLECTION

Project Sidewalk in Seattle

Your work is making a difference

Users like you have already mapped 1,199 miles of
Seattle, WA—that's 93.6% of the target area in the
city!

| S iy ¢S LS
M - apl L1

93.6% 1,198.9 209,351 187,220

target area mapped miles covered labels validations




SIDEWALK DATA COLLECTION

Project Sidewalk in Seattle
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METHOD

Access Score Model

« Label Type (positive/negative)
« Severity Rating (1-5)

e Count

Significance Vector
xa =(1.0,-1.0,-0.6,-0.8)

Accessibility Feature Vector
ws=(1,1,2,1)

AccessScore: Sidewalk Segment

1
ASsigewalk = 1 + e—(Wsxa) = 0.12

Obstacle
Severity 4

Curb Ramp
Severity 1

Surface Problem
Severity 3

Surface Problem
Severity 3

Missing Curb Ramp
Severity 5



METHOD

High Access Score Street
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METHOD

Low Access Score Street
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METHOD

Access Score

Labels Sidewalk Access Score Neighborhood Access Score



FINDINGS

Spatial Distribution

Per Sidewalk Segment
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FINDINGS

Spatial Distribution
Per Neighborhood
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FINDINGS

Socio-economic Correlations

* Population

* Race & Citizenship
* Education

* Income

* Housing

 Modes of travel

Property

Population Density (Per Sq. Mile)
White Alone%

Black or African American Alone%
American Indian & Alaska Native Alone%
Asian Alone%

Pacific Islander Alone%

Some Other Race Alone%

Two or More Race%

Racial Diversity

Citizenship - Native%

Foreign Born - Naturalized%
Foreign Born - Not a Citizen%
Family Households%

Average Household Size

Less than High School%

High School Graduate%

Some College%

Bachelors Degree%

Masters Degree%

Professional School Degree%
Doctorate Degree%

Unemployed%

rho

m Car, Truck, or Van%

-0.23
0.12
0.16
0.23
0.07
0.14

-0.01

-0.23

-0.08

-0.17

0.23

049

0.12

0.00
0.04
-0.02
-0.01
-0.09
-0.13
0.07

Property

Drove Alone%
Carpooled%

Public Transportation%
Motorcycle%

Bicycle%

Property

Average Gross Rent
! Owner Occupied%
Renter Occupied%
1, Detached%

-0.07 1, Attached%

Walked% m 3or4%

Other Means%

Less than 10 Minutes%
10 to 19 Minutes%

20 to 29 Minutes%

30 to 39 Minutes%

40 to 59 Minutes%

' 60 to 89 Minutes%

Median Household Income
Average Household Income 1
Median Family Income

Average Family Income

Per Capita Income

Median Housing Value

Median Gross Rent

Median Gross Rent as a % of Income

0.04 5to9%

0.13 10to 19%

0.21 20to49%

0.07 50 or More%

-0.14 Housing Units Built 2014 or Later%
-0.20 Housing Units Built 2010 to 2013%
-0.13 Housing Units Built 2000 to 2009%
-0.31 Housing Units Built 1990 to 1999%
-0.32 Housing Units Built 1980 to 1989%
-0.15 Housing Units Built 1970 to 1979%
-0.13 Housing Units Built 1960 to 1969%
-0.06 Housing Units Built 1950 to 1959%
-0.21 Housing Units Built 1940 to 1949%
-0.13 Housing Units Built 1939 or Earlier%
0.16

rho

-0.13

-0.04
-0.07
0.03
0.07
0.20

-0.12



FINDINGS

Socio-economic Correlations

Lower sidewalk quality Family Households
neighborhoods:

 More affluent

Family Households%
=)
=

* Predominantly white

 Higher percentage of families

r=-0.50 p = 0.001

Single Family Housing
* Driving is the primary mode of transportation LU

* Lower housing and population density

1, Detached%

r=-0.61p=0.001
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r=-0.33 p=<0.001
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r=-0.51p=<0.001
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FINDINGS

Socio-economic Correlations

Higher sidewalk quality Population Density Non-citizens

r=052p < 0.001 & r=0.27 p<0.001
140000

neighborhoods:

« Higher population and housing density 2 o
« Higher racially diversity i
« Higher proportion of immigrants .
Commute p.rlmarlly by walking or public Multi-family Housing Walk/Public Transit
transportatlon 1o r=0.51p <0.001 o r=051p<0.001
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DISCUSSIONS

The ‘Then & Now’ of Seattle

Urban Sprawl in 1950s Recent Planning Efforts
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Future Work

Large-scale, cross-regional
studies on sidewalk equity

Improve the accessibility of
existing infrastructure

Influence urban design
guidelines and policies
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