Data tools for the bottom-up city S:
with SharedStreets c



What is SharedStreets?

SharedStreets is a nonprofit organization.

We build free open source software and digital infrastructure
to support new ways of managing and sharing data that
keep cities moving.



All tech has embedded values. Here are some of ours.

City-owned and
operated workflow

'S

Explore questions we
have about new mobility
in ways that are open
and transparent

Work with data while
limiting privacy risks

S



SharedStreets areas of work

Map conflation
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Referencing system

The SharedStreets referencing system
is a shared language for the street.

It lets maps talk to each other.




Even though these
maps don’t match...

City street map
&
Third-party
street map

...SharedStreets enables data to be
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SharedStreets areas of work

Mobility Metrics
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Pilot: Pick-up and drop-off analysis

Partnership with TNCs to share aggregated data
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Query by drawing polygon using the selector
tool in map.
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PUDO Data for Regulatory Studies
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Transportation Impact Study of Vehicle-for-Hire

* The Big Data Innovation Team worked with MLS and the University of Toronto
Transportation Research Institute on the VFH by-law review, which regulates
taxicabs, limousines, and private transportation companies such as Uber and
Lyft.

* The purpose of this report was to explore:

What are the trends and patterns in vehicle-for-hire travel?
How has this travel impacted the transportation network?
A What are the impacts on travel demands and travel choices?

bl ToronTo



Assessing the Curbside Impacts of VFH

« We wanted to answer the following questions on curbside impacts:

» Where are the hotspots of activities around curbside regulations?
» What are the policy implications on curbside management?
 What are the localized impacts of pick-up and drop-off activities?

nAl ToronTo



Pick-up & Drop-off (PUDO) data

» Curbside pick-up and drop-off data were acquired using SharedStreets cS’ as
a broker in partnership with Uber and Lyft
* Temporal Resolution: minimum 1 hour (9 weeks in 2018 from Jan — Sep)
» Spatial Resolution: 10m
« Extent: City of Toronto

» Threshold for number of trips to avoid this data being personally identifiable

» GPS signals are not precise enough to determine side of street on one-way street, all

pick-up and drop-off activities on either side of those streets will be aggregated to the right
hand side

bl ToronTo



How We Use PUDO Data
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PUDO Activity Near Bike Facilities
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PUDO Activity in No-Stopping Zones
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PUDQO During a Subway Delay

76 mins delay at 10:35am
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PTCs are often an alternative to transit users
during transit service disruption

We can look at pudo activity during subway
disruption to understand what extent this
alternative is being utilized

There is a large increase of pudo activity on
June 18, 2018 at College Station after a 76
min delay relative to the same period the
following day

While PTCs services can increase the
resiliency of the transportation network, when
shuttle buses are dispatched for delays, the
resulting increased PTCs activity may also
disrupt their operation

nAl ToronTo



Nightlife to Network:
Piloting “PUDQO” Zones in the District of Columbia

Stephanie Dock, Research Program Administrator

District Department of Transportation




Connecticut Avenue Nightlife Restriction Pilot

Connecticut Ave./Dupont Circle is a well established nightlife o ®
destination =8 ;
0\—, et
Key Concerns: p 10 e
- lllegal/unsafe passenger loading and ride hailing from }
travel lanes
- Congestion and potential for crashes 1
Root Cause: Cheap and unrestricted parking along corridor ";O
Solution: No Parking Thurs-Sat 10pm-7am ey g
Pilot launched Oct. 2017, towing enforcement added later [ B s
= ° < \
i iy o

@GOVERNMENT OF THE
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Pick-up/Drop-off (PUDO) Zone Pilot

Success of the nightlife pilot — standardize the PUDO Zone concept

«  Worked with Shared Streets to begin identifying high PUDO
locations for TNCs.

 Collaborated with partners to develop new signage and
enforcement protocol

Objectives

1. Safety: facilitate safe and efficient movement of people and goods
to and from the curbside

2. Curbside Efficiency and Utilization: reduce curbside turnover time,
decrease queue lengths, and increase trip completion

3. Traffic Control: make space for all modes to interact with the
curbside while improving throughput

@GOVERNMENT OF THE
ZE=ZDISTRICT OF COLUMBIA
d ® DCMURIEL BOWSER, MAYOR



Pick-up/Drop-off (PUDO) Zone Pilot

New Considerations
« Complete removal of metered parking (clear curb)
» Simple, concise regulations and signage
» Created new violation for parking in PUDO zones
« Higher fine $35 [ $75
« Commercial loading allowed
* OKin No Parking zone

» Use of “blades” (below) to make context-sensitive variations

( ACCESSSIBLE

NO LOADING

TAM-9:30AN

4PM-6:30PM
MON-FRI

d ficht GOVERNMENT OF THE
ZE=ZDISTRICT OF COLUMBIA
® DCMURIEL BOWSER, MAYOR



Pick-up/Drop-off (PUDO) Zone Pilot

Formalization of Site Selection Process

« Shared Street data is primary source for new locations
* TNC activity was aggregated by block
» Top 100 blocks in the District ranked by activity (8am-8pm)

.....

« Additional Data

Taxi and TNC pick-up/drop-off Land Use and Zoning

Crash data Neighborhood Typology

Transit Availability Development Plans

Parking Violations Curbside Programming

Parking Meter Revenue and Turnover Site Observation (illegal/dangerous
activity such as blocking travel lanes)

iicaat GOVERNMENT OF THE
Z=ZDISTRICT OF COLUMBIA

22 ©® DCMURIEL BOWSER, MAYOR



Pick-up/Drop-off (PUDO) Zone Pilot

« DDOT developed an SOP with guidelines on

evaluation of these locations.

« Site visits were conducted to confirm the
curbside programming and observe

pick-up/drop-off activity.

» Evaluations were produced in memos with
recommendations about whether to deploy a

PUDO zone

23

F o rm a I izati o n of S ite se Ie cti o n P roces s (co n t - ) the edge of the central business district. The site is zoned for high-intensity commercial usage, and features a dense

Existing Conditions

Land Use
This proposed pick-up/drop-off (PUDO) site is characterized as a “mixed-use/high-intensity” neighborhood, located near

concentration of employers including CNN, Federal Energy Regulatory Commission, and World Resources Institute. The | 5
District of Columbia’s Comprehensive Plan indicates future land use for this area will continue to be high-density
commercial usage.

SOP Criteria Data Source
Neighborhood Typology/ Mixed-Use/High-Intensity DDOT Curbside
Land Use Study

Daily TNC pick-ups/drop-offs 99

Shared Streets

15th St NW Parking Violations Passengers per trip Undetermined Site Visit
Year of Ticket Issue Date Taxi/TNC dwell time Undetermined Site Visit
Annual Meter Revenue $14,072 Internal Data

(block average, 2014-2016)

Average Paid Parking Time  50.6

1100 Block 15th Street NW Parking Meter Revenue

(minutes, 2017-2019)

Internal Data

Average Annual Parking 342

Internal Data

580,000 Violations (2016-2018)
— Transit availability (1/4 mile) 2 Metro Stations, 2 DC Circulator stops, 12 Metrobus stops Open Data DC
$60,000 Current Curbside 2 hour metered parking metered stands Monday-Saturday, ~Site Visit
£sqm0 Programming 7am-6:30pm; No parking; No standing or parking

lllegal Activity Pick-ups in travel lane; double-parking Site Visit
$40.000 T (double-parking, blocking bike
$30,000 lanes)
Sa0i000 Street Furniture Street trees; parking meters; lamp posts; trashcans Site Visit
$10,000 16 2017 2018 Lack of Assets (missing signs  On the 800 Block of 1st St NE, there is one parking meter for Site Visit

z, — — — /meters) an area covering 3 car spaces. There clearly used to be
201 2018 208 another meter but it had been physically removed.
Stakeholders Nearby commercial landlords: Union Station Site Visit

@GOVERNMENT OF THE
ZE=ZDISTRICT OF COLUMBIA
d ® DCMURIEL BOWSER, MAYOR




Pick-up/Drop-off (PUDO) Zone Pilot

Findings

Evaluation and feedback from stakeholders confirmed that PUDO zones were successfully clearing the
curb space and causing a reduction in illegal activities.

Goal Metric Standard Data Source

Lower dwell time at the curb during | Dwell time < 60 seconds DFHYV or SharedStreets
s pick-up/drop-off (in seconds)
= Reduction in the number of empty Idling 0 DFHYV or SharedStreets
% TNC vehicles/taxies idling at the vehicles

curb
E Improved average TNC/cab speed Travel speed 80 - 100 % of speed DFHYV or SharedStreets
E within a 3-block radius of the zone (in MPH) limit
= (under 20 miles/hour)
% Improved uptake time* (Data from Uptake time < 120 seconds on streets | DFHV or SharedStreets
= TNCs) (in minutes) with LOS of C or higher
& * time from vehicle arrival on pick-

up block to arrival at the curbside

Improved traffic flow in the area LOS At least one level TOSD

improvement D or

" higher; at least two
£ levels of improvement
= for E
% Reduction in pedestrian/cyclist Injuries 0 MPD and Taras2 ~Crash reporter
E injuries data from WABA, Vision Zero
E Safety Map
o Decrease in illegal parking in the Citations 10% reduction from DPW PEMA
&-; PUDO zone previous quarter until
= 50% of historic average

Improved bus on-time performance On-time 90% on time or better TDD or WMATA

St GOVERNMENT OF THE
performance DISTRICT OF COLUMBIA
24 (i porcent) ® DCMURIEL BOWSER, MAYOR
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Mapping the curb

C ® Resident permit parking, Mo-Fr, 6pm-10am
r— C O Loading zone, Mo-Fri, 2am-4pm; Sat 9am-12pm
Street cleaning, 2nd & 4th Mo, Apr-Dec, 12-4pm
@ ® Snow emergency zone

Main St

o ® Resident permit parking, Mo-Fr, 6pm-10am
o @ C O Loading zone, Mo-Fri, 2am-4pm; Sat 9am-12pm
Street cleaning, 2nd & 4th Mo, Apr-Dec, 12-4pm
C ® Snow emergency zone

Difficulties: structured regulation, appropriate geography

cso



Towards a “GTFS for the curb”

e C(Cities struggling to solve this problem
e Lots of companies and vendors springing up
e Proprietary methods in the absence of collaborative, open standards

e SharedStreets proposes an open standard (CurbLR)
Developed with input from DC, Boston, Ford Mobility, civic tech



Start by mapping roadside assets, like signs and meters

south 3oston ITCI(RSE NO - et i
Resident

4 ZONE Street Cleaning PARKING o = Loadingzone,
Permlt 9.-4 2nd & 4th Monday Mo-Fr, 9am-4pm; Sat, 9am-12pm
Parklng J h:gN _ FRTM of EACH MONTH April 1 to November 30 ‘ DUR'NG Street cleaning
9..-12 5 baaldl SNOW = 2nd & 4th Mo, Apr-Dec, 12-4
6pm to 10a_m e ENERGENCY n o, Apr-Dec, pm
!MOH. t.o F"- - JA ﬁ |r:|r|:|viuwumvnsmum-u:un - . = snow emergency zonhe
o ° ® .

o e e e e Main St

Variety of ways to do this (high- and low-tech options)



CurbLR: A data standard for curb regulations

sharedstreets/curbir: An oper +

@ GitHub, Inc. [US] | github.com/shared:

Pull requests Issues Marketplace Explore.

_ sharedstreets / curblir © Unwatch v
< Code Issues 0 Pull requests 0 Projects 0 Wiki Security Insights

An open, linear-referenced data standard for curb regulations

Manage topics

© 116 commits ¥ 3 branches © 0 releases

8  hstar 16 YFork 0

Settings

edit

22 3 contributors

TR pweb fix daysOfMeek strng conversion + rety print cutput
= conversions fix daysOfWeek string conversion + prtty print output
= examples minor docs edits
mimages minor docs ecits

rmv .DS_Store

) GeoJsonGeometry.md minor docs edits
2 Location.md minor docs edits
2 Manifest.md minor docs edits
2 Payment.md minor docs edits
B) Priority.md minor docs edits
2 README.md gerge branch ‘master’of github.com:sharedstrests/curblr
) Regulations.md minor docs edits
) Rule.md minor docs edits
£ TimeSpans.md minor docs edits
8 UserClasses.md minor docs edits

EADME.md

What is CurbLR?

Latest commit 94375b6 3 hours ago

3 hours ago

4 days a

4days ago
4 days ago
4 days ago

4 days ag

4 days ago
4 days ago
4 days ago
4 days ago
4days ago
4 days ago
4 days ago

4 days ago

CurbLR is a data standard for describing urban curb regulations. It exists to help government effectively manage and

regulate the curb and to support public and private users of city streets.

CurbLR provides a structured, standardized format that can be used by government agencies, citizens, and companies
who want to store and share information about curb regulations, regardless of whether the data are gathered through
mapping, crowdsourcing, or machine learning techniques. It uses linear referencing to link regulation information back to

L the street.
—

Available and fully
documented on Github,
with examples and
sample data feeds

github.com/sharedstreets/curblr



https://www.github.com/sharedstreets/curbl

Snap points to street, convert to street segments

Method 1: Sign relationships

l { start end
- - Main St @ = Main St ——s— Main St
=abc123 @ 4-9m
Method 2: Buffers
P -~ T~ N
’ \
\ — 3m \\‘
O Main St - ; Main St —— eessssssm—m——  Main St
\\ / = abc123 @ 5-8m
S _ 7

Processing tools available at: https:/github.com/sharedstreets/sharedstreets-js CS


https://github.com/sharedstreets/sharedstreets-js

Output: Regulatory geometries
Street-linked, basemap agnostic

Main St, 20-40m, 80-10m + regulation
Main St, 15-30m + regulation
Main St, 18-130m + regulation

———————————— M2iN St, 45-130m + regulation
—

e Main St

10m 20m 30m



CurbLR: Towards a “GTFS for the curb”

Real world

ype" Feature",
"geometry
Ytypel:Point!;
"coordinates": [
[-118.281634, 34.022709], [-118.281645, 34.022721]

3
properties": {

"location": {
"shstRefId": "324af8ba918d9a2921blfe6f9723d729",
"shstLocationStart": 51.3
"shstLocationEnd":

"sideOfStreet":

"objectId": "23549",

"derivedFrom": ["bw9d", "bd@e", "ns93"1,

"regulations":
{

"rule": {
"activity "parking",
"payment": true
'

"userClasses" : [
{"classes": ["motorcycle"]}

"timeSpans": [

"daysOfweek": {
Wdays": ["mo", "tu", "we", "th", "fr", "sa"]

3
"{imesOfDay": L
{"from": "@9:00","to": "17:00"}

"payment"
, “digital”],
ity of Kelowna",
"deviceIds": ["3820"],

i

"priority": 4

Geometry

Location

Regulations

Rule

UserClasses

TimeSpans

Payment

Priority



Signs Will Guide Your v¥'av Curb

Stephanie Dock, Research Program Administrator

District Department of Transportation




Where Can | Park?

The Dream: a rich and detailed parking zone GIS

Our Approach: map the signs, not the zones

The Benefits:

1. Sign asset maintainers know exactly what their inventory is at any point
in time.

2. Curb/parking zone data can be easily extracted.

3. Inform other analyses that interact with the curb.

MGOVERNMENT OF THE
ZE=ZDISTRICT OF COLUMBIA
d ® DCMURIEL BOWSER, MAYOR



The Result: Mapped Zones
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SignWorks: Keeping the Inventory Alive

Signworks is a GIS-based inventory management system built for managing signs.

Signworks Inventory is a simple, straightforward GIS web editing application that
is intended for DDOT staff to update and correct the GIS sign inventory. Currently
can explore our signage from your desktop.

Signworks Requests is a GIS-based sign inventory request system built for I

requesting signs. It is meant as a replacement to the manual 'Shop Order' with
workflow processes notifies appropriate reviewers. Once complete, request is
packaged up and sent to Cityworks for fabrication and installation in the field.

e

@GOVERNMENT OF THE
ZE=ZDISTRICT OF COLUMBIA
d ® DCMURIEL BOWSER, MAYOR



Another Example: Street Sweeping

College Park
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Club
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https://arcg.is/qmqzX

Visualizing Curb Data

Saadig Mohiuddin
Project Engineer, City of Calgary



Objectives

e Explore how TNC pick up/drop off, taxi zone and vehicle ‘roaming’
interact with transit (bus) performance at certain intersections

® Inventory of curbs and rules to find potential problem areas and
opportunities

® Quickly pilot CurbLR spec on existing dataset of on-street parking
regulations

® Create curb rule database, APl and visualization using open source
tools
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Matching to Shared Streets

MATCHED GEOMETRY =

1

ORIGINAL GEOMETRY



Translating data to CurbLR Spec

"regulations": [
{

"rule": {
"activity": "parking"
"payment": true ‘ Rule

'

"userClasses" : [
{"classes": ["motorcycle"1} UserClasses

1
"timeSpans": [
{
"daysOfWeek": {
lldayslI: [llmoll' lltull' "WE", Ilthll, "fr", llsall]
TimeSpans

¥
"%imesOfDay": [
{"from": "09:00",“to": “17:00"}

}
]l

"payment" : {
"fees": [0.25],
"durations 5
"methods": meter", “digital”l], payment
"operator": "City of Kelowna",
"deviceIds": ["3820"1,

[

"priority": 4 Priority
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Pilot: Mobility Metrics

Turns micromobility data into useful metrics and maps

® ® ) sharedStreets Micromobility X 4+

& C @ localhost:5000

S SharedStreets Mobility Metrics

Daily Summary

Date: 11/17/2018 Provider: Wheelz v
TOTAL VEHICLES ACTIVE VEHICLES TOTAL TRIPS
519 240 488
TOTAL TRIP DISTANCE DISTANCE PER VEHICLE VEHICLE UTILIZATION
1051 mi 4.38 mi 14%
TRIPS PER ACTIVE VEHICLE AVG TRIP DISTANCE AVG TRIP DURATION
2.03 215 mi 19m 13s
Time Filter
12pm-1pm 00-15
Trip Volume

® Streets © Bins

Detroit

Open source, free,
locally-hosted tool

Can be set up and used today

Interactive demo:
https://awesome-newton-0de91b.netlify.com/

Software code:
github.com/sharedstreets/mobility-metrics

CSQ


https://github.com/sharedstreets/mobility-metrics
https://awesome-newton-0de91b.netlify.com/
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To area-based metrics:

To custom areas:

Availability

© Streets @ Bins

Availability measures the
max number of vehicles
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zone
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City of
Sacramento’s
Shared Scooter
& Bike
Management
Using

Data




Monitoring and
fees

Number of devices (fee)

Number of trips (fee)

Where trips start/end
(parking)

Ensure 20% equity
(equity!)

Evaluate:
Length of trip

Start/end at Transit




b

Number of Trips
Trip Activity

-

Y A
aSacramento™




Trip End
Locations







Pilot: Construction and closures

SharedStreets - Road Closure X+
C' A Not Secure

roadclosures-test.sharedstreets.io/Ne

Save closure & Publish

View published closure links Download

© Mapbox © OpenStrestMap Improve this map

Brunswick/edit?url=https://shareds -public-d
CS: SharedStreets Road Closures You are editing a published closure View all road closures Browse Organization: New Brunswick
Q  Search fommon: +
&
College Avenue Senior Street Mine Street & Draw A
Hide segments
Actions  Street name From To
® College Avenue Senior Street Bartlett Street
® College Avenue Bartlett Street Stone Street, Bishop
Place b Beac
® College Avenue Stone Street, Bishop Mine Street
Place
Sollege Aven
Start and end time (required)
Sunday, April 14th 2019, 12:00:00 am  Sunday, April 14th 2019, 12:00:00 am = America/New_York +
Description (required)
Half Marathon
Reference (required)
NBDOT
Sub Type (optional)
Event s
Rutgers Uni
College Aver
Output Camits
&
GeoJSON & o »
{
"type": "FeatureCollection",
“features": [
{




CS: SharedStreets Road Closures Load from GeoJSON file... Browse
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Start and end time (required) &# Draw "

Friday, September 6th 2C Monday, September Sth . = America/Chicago ~ Freeman Se
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Schedule (optional)
(_  Set a specific schedule for this closure within the specified range

=
1S pJeAJe\f\’)’

Description (required)

SOTMUS Parad

wenue

Reference (required) imp

SE Ontario St

Enter the name of your organization here...

Sub Type (optional) SE Washington Ave

v Choose a subtype... d
Hazard
| Construction

| Uit daiities |

Pedestrian

. Oak Street
Bicycle Parking Ramp

@acstas o



https://docs.google.com/file/d/19xyw_w-xDj3EbyBZdDZNxVIbis3fxa0e/preview
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SharedStreets areas of work

Mobility Metrics
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Thanks!

@sharedstreetsio
mollie@transportpartnership.org



