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C2SMART Center is a USDOT Tier 1 University Transportation
Center taking on some of today’s most pressing urban
mobility challenges. Using cities as living laboratories, the
center examines transportation problems and field tests novel
solutions that draw on unprecedented recent advances in
communication and smart technologies. Its research activities
are focused on three key areas: Urban Mobility and Connected
Citizens; Urban Analytics for Smart Cities; and Resilient,
Secure, and Smart Transportation Infrastructure.

Some of the key areas C2SMART is focusing on include:

Disruptive Technologies

We are developing innovative solutions that focus on
emerging disruptive technologies and their impacts on
transportation systems. Our aim is to accelerate technology
transfer from the research phase to the real world.

Unconventional Big Data Applications

C2SMART is working to make it possible to safely share data
from field tests and non-traditional sensing technologies so
that decision-makers can address a wide range of urban
mobility problems with the best information available to them.

Impactful Engagement

The center aims to overcome institutional barriers to
innovation and hear and meet the needs of city and state
stakeholders, including government agencies, policy makers,

the private sector, non-profit organizations, and entrepreneurs.

Forward-thinking Training and Development

As an academic institution, we are dedicated to training the
workforce of tomorrow to deal with new mobility problems in
ways that are not covered in existing transportation curricula.

Led by the New York University Tandon School of Engineering,
C2SMART is a consortium of five leading research universities,
including Rutgers University, University of Washington, University of
Texas at El Paso, and The City College of New York.

c2smart.engineering.nyu.edu
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Executive Summary

Information sharing to support critical transportation systems presents numerous challenges given the
diversity of information sources and visual representations typically used to portray system
performance and characteristics'?. This research project focused on advancing transportation data
sharing and stakeholder engagement by adapting an information sharing and situational awareness
technology platform developed as part of the Metropolitan Resilience Network, a unique public-private

partnership.

Dedicated platforms were developed for Seattle, El Paso, Newark and New York, all cities where
C2SMART collaborating institutions are located. This effort was used to identify key issues and
considerations in further applying the platform in support of C2SMART activities as well as observations

on wider information sharing and stakeholder engagement in the transportation arena.

Specifically, this project investigated the potential value of enhanced situational awareness and
information sharing of live transportation data flows and other real time information about the
operating environment of the four targeted cities. It also investigated the potential wider application

and evolution of the platform currently utilized for this purpose in the metropolitan New York area.

The project built upon three years of experience with the Metro-Ops platform developed for the
metropolitan New York area, which has integrated information flows from a diversity of critical

infrastructure sources and is currently utilized by over 400 public and private sector organizations.

Collaborating investigators in each of the targeted cities who were provided with access to these

platforms had the following observations:

e The platform could be valuable in displaying and ultimately allowing for the archiving of data for
later analysis involving such areas as:

o how people choose to travel and how they combine transportation modes, especially
including both traditional mass transit and automobile transportation as well as new
mobility services such as electric vehicles, car share, and bike share

o how weather, mass transit operational status, vehicular traffic and other environmental

factors impact transportation choices (including combinations of various modes) in real
time

utilization and optimal siting for electrical vehicle charging stations

real time mapping of car-share company surge pricing versus environmental factors

mapping of bike share density in a city

o O O O

monitoring and subsequent planning for vehicle parking capacity
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o monitoring of international border crossing status / congestion, wider transportation
status, cross-border commuting patterns between border cities

e The platform could be used for information sharing among multiple stakeholders across
international borders (e.g., adjacent cities such as El Paso in the United States and Juarez in
Mexico), and this approach could result in additional collaboration efforts between city
governments and universities in the region.

e The collaborative and multifaceted nature of the program could make data sharing by private

entities more likely.

e A potential future research application of the platform could be to support the development of
algorithms to detect infrastructure threats and increase security.

e The platform could be used to display data from C2SMART transportation simulations.

e Value was seen in the wider use (beyond the current Metro-New York Metropolitan Resilience

Network) of the dashboard model to support efforts to gather and disseminate reliable
information before, during and after a disaster to support community resilience including
information on transportation, health services, communications and relief services.

e The platform could be used to create and widen linkage with municipal governments with Chief
Resilience Officers funded by the Rockefeller Foundation’s 100 Resilient Cities program.

e A future application of this platform for research could be to use it to collect quantifiable data
from the various city dashboards and use it to compare performance across cities, especially in
the area of transportation systems and other critical infrastructure systems. This could lend
itself to various statistical analyses and comparisons.

INTERCEP researchers observed as well that potential applications of the platform include the following:

e The platform could facilitate information sharing and engagement
o within the C2SMART consortium members
o between C2SMART members and key stakeholders in both the public and private
sectors in each of the cities.
e The information fusion / situational awareness dashboards could potentially be adapted to
showcase / communicate / vet C2SMART research findings and insights with key stakeholders.
e The platform could potentially be used to advance the application of C2SMART research to real

world challenges.
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Section 1: Project Summary

1.1: Objectives

This project had several objectives:

e |nvestigate the potential value of enhanced situational awareness and information sharing of
live transportation data flows and other real time information about the operating environment
of four targeted cities.

e |nvestigate the potential wider application and evolution of a platform currently utilized for this
purpose in the metropolitan New York area.

e |dentify key considerations / potential for information and transportation data sharing that
could support C2SMART activities including collaborations between C2SMART researchers and

city, local and regional governments as well as other potential stakeholders.
1.2: Methodology Overview

Key activities included:

e |dentifying available real time information feeds in each of four cities where C2SMART
collaborating institutions are located (New York City, Newark, El Paso and Seattle).

e Developing four information sharing and situational awareness platforms, one for each of these
cities.

e Providing collaborating investigators with access to these dashboards and briefing them on the
platform elements and functionality.

e Soliciting observations from each of the investigators on potential applications for enhanced
information sharing and situational awareness and the value of the platform in that regard.

e Distilling observations into a final report.

r\2 S MART Section 1: Project Summary 8
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Section 2: INTERCEP & the Metropolitan Resilience Network

2.1: About the International Center for Enterprise Preparedness (INTERCEP)

The International Center for Enterprise Preparedness (INTERCEP) at NYU is focused on organizational
resilience of both private and public entities —i.e., the ability of an organization to accomplish its core
mission activities despite disruptions in its operating environment. Such disruptions can include natural
hazards (severe weather, earthquakes, infectious disease, etc.), technological disruptions (power /

communications outages) and man-made threats (terrorism, etc.).
2.2: About the Metropolitan Resilience Network (MRN)

A special focus of the center is on the resilience of critical infrastructure, especially transportation
infrastructure. A core multi-year initiative of the center is the Regional Resilience Program funded and
championed by the Port Authority of New York & New Jersey. A central activity of this initiative is the
Metropolitan Resilience Network (MRN), a unique public-private network focused on communicating
and collaborating on shared risks to the operations of business, government and wider society. The
MRN has over 400 public and private organizations participating in its situational awareness platform
with over 1,000 credentialed users.

Critical
Infrastructure
Metropolitan
Resilience

Network Ak

& Research
Orgs.

Agencies

Figure 1: Key Stakeholders Participating in the Metropolitan Resilience Network.
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Targeted activities of the MRN include:

*  Ongoing Risk-Based Communications: Monthly Expert Briefings, Urgent Updates, Collaboration

Forums, Flash Surveys, After-Action / Hot Washes post Emergencies

*  Face-to-Face Risk Forums

* Joint Exercises

e Best Practice Knowledge Base / Hub

* Results-Oriented Special Projects

* Integration into the regional Emergency Operations Center of the Port Authority of NY & NJ

¢ Metro-Ops — A regional Situational Awareness & Collaboration Platform

INTERCEP’s capabilities developed to support the MRN can be used to support C2SMART stakeholder

ideation & vetting. A core focus of the C2SMART Center is to work with metropolitan area stakeholders

to develop implementable solutions — the input of stakeholders is vital to assure that their needs inform

the problems for which solutions are targeted and an understanding of their context assures that the
solutions developed are indeed implementable. The MRN’s face-to-face forums, monthly web forums
and regular participant surveys can be used to identify and vet targeted solutions of the C2SMART
initiative as well as inform approaches to assure that solutions once developed reflect the concerns /

context of the user community in their implementation.

C2SMART
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Practices

24/7 Situational
Awareness &
Common
Operating Picture

Live Risk
Briefings via Web
& Access to
Threat Experts

Flash Surveyson
Operational
Status & Next
Steps

Advancing Public
- Private Sector
Collaboration

Best Practices &
Benchmarking
Resources

Figure 2: Core Activities of the MRN

Core Activities of the MRN

-

Face-to-Face
Senior Level
Forums

Targeted
Research

Public-Private
Exercises

“Network of
Networks” with
100’s of Contacts
at Corporations,
Govt. Agencies,
Professional &
Industry Assoc’s
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Section 3: Situational Awareness Platforms Developed for Four Cities

3.1: Platform Overview

Dashboards focused on the operational environment of each city with a primary emphasis on
transportation data, but also including other elements of critical infrastructure. Dashboards were
created for New York City, Seattle, El Paso, and Newark. All collaborators were granted credentials to
access the situational awareness platform, including dedicated dashboards for the four cities. Typical

real-time information flows captured and displayed on the dashboard-based platform include:

e Traffic Map
e Traffic Cameras (in some situations)
e Transportation Operational Status Links for
o Airports
o Mass Transit (Bus, Rail, Subway, etc.)
e Transportation Announcements
o Airport Twitter / Email / RSS Feeds
o Mass Transit Twitter / Email / RSS Feeds
o 511
e Traffic Announcements — City / Regional Department of Transportation Twitter, RSS, Email
e Public Safety & Health Announcements
o Fire Department Twitter / Email / RSS
o Sheriff / Police / FBI Twitter / Email / RSS
o Public Health Twitter / Email / RSS
o Emergency Management Twitter / Email / RSS
e  Utilities Announcements
o Electric Utility Twitter / Email / RSS
o Water Utility Twitter / Email / RSS
o Telecom (Wireless, Telephone, Cable)
e City Government Twitter / Email / RSS
e Hourly Weather Observations via Twitter / Email / RSS (National Weather Service, etc.)
e C2SMART Information — Links to collaborating centers / universities

The situational awareness and information sharing platform developed constitutes a powerful data and
information dissemination tool as well as engagement platform that can potentially help multiple
stakeholders provide input into C2SMART'’s direction, as well as integrate data generated as part of the
C2SMART research consortium into their day-to-day operational activity and to advance organizational
resilience objectives. Additionally, access to these platforms provides C2SMART staff and collaborators
with an opportunity to better understand commonalities and differences among targeted cities and
activities and potentially generate ideas for further collaboration. Screen shots as well as a listing of

information on each dashboard follows below.

f\2 S MART Section 3: Situational Awareness Platforms Developed for Four Cities 11
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3.2: El Paso Dashboard

North America: El Paso, U.S. - City Overview /' 22 I * Help | @) as7120@nyu.edu +

Transportation Operational Status C2SMART Information

T (Connected Cities for Smart Mobility toward Accessible a
hitp://c2smart enginesring.nyv.edu/

Air: El Paso International Airport (ELP)

Operational Status More info

INTERCEP (International Center for Enterprise Preparedness)
http://www.intercep.nyu.edu/

NYU Tandon School of Engineering
ttp://engineering.nyu.edu/

Bus: Sun Metro Mass Transit
Operational Status More info

Rutgers University - Civil & Environmental Engineering
ttp://cee.rutgers.edu/

Rail: Amtrak Sunset Limited
Operational Status More info

&l University Transportation Research Center (City College of New York
http://www.utrc2.0rg/

University of -Civil &
hitps://www.ce.washington.edu/

Transportation Announcements. 5 N 5 X B L | Weather Observations

W RT @TSA: Not sure if an item is allowed through the
checkpoint in your carry-on bag? Send a #photo of the item to
(@ASKTSA or https://t.co/F....

Monday - 12:00 MST: Sunny Intervals, 21°C (70°F)
Temperature: 21°C (70" Direction: Sot erly, Wind Speed
13mph, Humidity: 1013mb, Fal bility: Good
4 minutes ago - M §23505PM - p bbe.co.uk

d by twitter.com

Monday - 11:00 MST: Sunny Intervals, 21°C (70°F)

Temperature: 21°C (70°F), Wind Direction: South Westery, Wind Speed:
13mph, Humidity: 13mb, Falling, Visibility: Good
hed by bbe.co.uk

W @Clarson124 @FlyFrontier @DENAirport @FlyFrontier flights
to @DENAirport begins March 9

16 1-18:55 PM - publi

shed by twitter.com

W Los Veteranos pueden obtener transporte GRATUITO por
hasta 90 dias a través de Sun Metro. Si esta interesado, Monday - 10:00 MST: Sunny Intervals, 11°C (52°F)
Temperature: 11°C Wind Direction: Southerly, Wind Speed:
9mph, Humidity: 2 ressure: 1015mb, Rising, Visibility: Good
h 41:08 P she o.uk

Traffic Announcements £ Public Safety & Health Announcements i City of El Paso Announcements

W Work has been completed and all is open nor W Loop 375 South @ Spur 601, road work, right lane closed, W RT @EPTXFire: Never use gasoline instead of charcoal lighter
3 hours 8go - Mon Feb 05 2018 11:46:19 AM - published by twitter.com minor backup, clearing time 4 pm. fluid. Stay safe! #SuperBowlWeekend #SBLII #EPFD
55 minutes ago - Mon Feb 05 2018 1:54:15 PM - published by twittercom http://pbs.twimg.com/tweet_video_thumb/DVOe42NVQAACa
C_jpg

W TopGolf has officially opent Fun entertainment for friends and
family, swing by!4] . §]
http://pbs.twimg.com/ext_tw_video_thumb/95948855372505

0r5e06KfMY9QmbEPjpg

¥ TODAY: Emergency Guardrail Repair Monday, February 5,
10a.m. to 12 p.m. Right lane closure on LP 375 (Purple Heart)

W US-54 South @ Montana, Scheduled roadwork, Left lane
closed, Minor backup, Clearing time 4 pm.
— 5201 ished by twiter.com

3 hours ago - M - published by twitter.com

W RT @GO10EP: All Week, Feb 5-16, 9am-4pm weekdays, Right
lane on North Mesa St (SH 20) closes from North Desert Bivd
to Osborne Dr. Crews a...

W Financial Crimes Charge Fifteen in Mail Theft Ring

ps:
room/news

AM - published by twitter.com jshed by twitter.com

W Through the mid-1960's, demand for electricity grew at W El Paso was chosen as one of only 100 Resilient Cities
roughly twice the rate of the economy. The fast pace could throughout the world by the Rockefeller Foundation. It was

Figure 3: Dashboard for El Paso, Texas

El Paso, Texas City Overview includes:

e Traffic map e Public Safety & Health Announcements
e Transportation Operational Status Links o El Paso Fire Department Twitter
for o El Paso Sheriff Twitter
El Paso International Airport o El Paso Police Twitter
Sun Metro Mass Transit o El Paso Public Health Twitter
Amtrak Sunset Limited e Utilities Announcements
Amtrak Texas Eagle o El Paso Electric Twitter
City of El Paso Traffic Alerts o El Paso Water Twitter
o Sun Metro o City of El Paso Government Twitter
e Transportation Announcements e Hourly Weather Observations (National
o El Paso Airport Twitter Weather Service, etc.)
o Sun Metro Mass Transit Twitter e C2SMART Information — Links to
e Traffic Announcements — Texas collaborating centers / universities
Department of Transportation, El Paso
Twitter

o O O O ©
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3.3: Newark

North America: Newark,

Transportation Operational Status

AIR: Newark Airport (EWR)
Flight Status via FlightAware

BUS: NJ Transit
Alerts & Advisories via Official Website

RAIL: NJ Transit Light Rail
Alerts & Advisories via Official Website

RAIL: NJ Transit
Alerts & Advisories via Official Website

RAIL: PATH
Alerts via PANYNJ Official Website

Transportation Announcements

W Concerning the earlier car equipment problem, PATH service
on the HOB-WTC line is resummg normal schedule. [75]

W Concerning the earlier track condition, PATH service on the 2
NWK-WTC line is resuming normal schedule. |73

¥ Concerning the earlier signal failure, PATH service on the
normal schedule. NWK-WTC

HOB-WTC line is resuming

Platform

More info
More info
More info
More info

More info

NJ 55 southbound : utility work
NJ DOT - TOC South: utility work on NJ 55 southbound North of Exit 35
- CR 674/Garden Rd (Vinelan), Thursday February 6th 2018, 05:00 A

29 minutes ag e P d by taink.net

1-280 both directions : gu.rd uil repairs
T NJ DOT - STMC: guard rail repairs on 280 both directions East of Exit
4-Eisenhower Pkwy/CR 609 (Roselandi to West of Exit 7 - Pleasant V.

1 - published by tink.net
176 eastbound : Dela

NJ DOT - TOC South: De
NJ 42/1-295 (Bellma:

y twitter.com

on 176 eastbound approaching Exit 1A -

s due 1 emergencyroadwok, use ceul
s d by tlink.net

Fldrn aflingtah

-
Public Safety Announcements

W Pennsylvania Business Owner Admits Defrauding Veterans’ Gl
Bill: David Alvey of Harrisburg pleaded guilty to cons...
https:/www.fbi.gov/contact-us/field-

Help | () as7120@nyu.edu ~

C2SMART Information g
C2SMART (Connected Cities for Smart Mobility toward Accessible a
http://c2smart.engineering.nyu.edu

INTERCEP (International Center for Enterprise Preparedness)
http://www.intercep.nyu.edu/

NYU Tandon School of Engineering

http://engineering.nyu.edu

Rutgers University - Civil & Environmental Engineering
http://cee.rutgers.edu/

University Transportation Research Center (City College of New York
http: <2org

University of - Civil &
https://www.ce.washington.edu/

Weather Observations

Fair and Breezy and 33 F at Newark, Newark International
Airport, N.

Winds ae from he Westat 219 gustingto 311 MPH (19 usting t0 27
KT). The pr s 1019.5 mb and the humidity is 36%. The wind chi.
46 minutes & Feb 052018 214:01 PM - published by weather.noas.gov

A Few Clouds and Breezy and 32 F at Newark, Newark
International Airport, NJ

e
10 29 KT). The ssuve\smlﬁﬂmband e humidity is 40%. The wi

1 8 by weathernoas.gov

A Few Clouds and Breezy and 32 F at Newark, Newark
International Airport, NJ

City of Newark Announcements

W Help reduce crime in your neighborhood and register for the
Citizen Clergy Public Safety Academy today. Visit

79907

owner-admits-defrauding-veterans-gi-bill

W NPD’s Narcotics Unit/N.J.S.P. Entry Unit executed se:rch
warrants at 3 locations. Resulted in 3

twitter.com

by twitter.com W Local business owners, see how you can increase your

business by participating in our #ShopNewark Property Tax

|7

y twitter.com

8 PM - published by twitter.com

W Don't forget, you can have your income taxes done for FREE
thanks to our VITA program in partnership with...
i i 1202069504

Figure 4: Newark, New Jersey Dashboard

Newark, New Jersey City Overview includes:

o Traffic map
e Transportation Operational Status Links

O
O
O
O
O

Newark Airport

NJ Transit Bus

NJ Transit Light Rail
NJ Transit Train
PATH Train

e Transportation Announcements

O
O

C2SMART

CONNECTED CITIES WITH
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PATH Train twitter

NJ Transit Advisories Twitter
NJ Department of
Transportation Twitter

Section 3: Situational Awareness Platforms Developed for Four Cities

Traffic Announcements
o 511 New Jersey Active Events
RSS Feed
Public Safety Announcements
o Newark, NJ Police Department
Twitter
o FBI Newark NJ Twitter
City of Newark Twitter
Hourly weather observations
C2SMART Information — Links to
collaborating centers / universities

13



3.4: Metropolitan New York City

01. Regional Overview — Metro NY/NJ/CT /== I * Help | () 2s7120@nyuedu ~

Public Safety Announcements (3 1r-lﬁcl.nﬂmrmnponnnm
Garfield, Emlr“f‘ od B ] NYC Port Authority Bus Termma\ Explns\on 1211 2m7
+ 3 7 t https://txiink.net/#Dashboards/des! s/ Viewe

MRN Announcements

W Power strips and surge protectors don't provide more power,
and extension cords are for temporary use only. See mor...

i - 4 Passaic, elagrk . . = Manhattan Truck Attack, 10.31.2017
JagGave Wallington orties e ¥ Z https://txlink net/#Dashboards/dashboards/Viewer/3283

Hurricane Maria Monitoring

W .@NvCSchools School Relocation: Staff & students of Life https://txlink.net/#Dashboards/dashboards/ Viewer/3185

Sciences Secondary School will relocate to Trevor Day
Scho... Tropical Storm Nate

752 https://txlink.net/#Dashboards/deshboards/Viewer/3249

hed by twitter.com g Loc vegze pase shooting oct 2
ttps://txlink.net/#Dashboards/dashboards/ Viewer/3231
W UPDATE: The Manhattan bound traffic has reopened on the TRAVEL ALERT: Holland Tunnel Week of October 2
Brooklyn Bridge. Expect residual delays. # https://wvew panyn.gov/press-room/press-item.cfm?headLine.id=2797

Weather & Air Quality Alerts MRN Affiliates

& 3 : ‘- . > N lew e P;
Winter Storm Watch issued February 05 at 3:14PM EST until \ . : " J ¢P¢ InterCEP “«p|»
February 08 at 4:00AM EST by NWS 0 . ¢

el okl ki
s Rlbetock Square
o West
Wsth Valley
St

Winter Storm Watch issued Fehmary 05 at 3:10PM EST until 9 ol ¥ : ‘
Fehmnry 08 at 12:00AM EST by £ s v o . Qﬂ
n 2 days - Wed F 6 P y alerts.weather.gov

INTERCEP

Winter Storm Watch issued February 05 at 3:17PM EST until
February 08 at 4:00AM EST by NWS
12 days - Wed Feb 07 2018 6 M+ published by alerts.weather.gov

Tuesday: Thick Cloud, Maximum nmpemu
Minimum Temperature: -3°C (27°

Traffic Cameras (NYC DOT) MRN Affiliate Events/Links

Souther State Parkway eastbound:Disabled vehicle R ssoctation of Contingency Planners (AC) Events
NYSDOT - Region 10: Disabled vehicle on Southem State Parkway i e °
eastbound at Exit 33 - NY 109 (Baby! on] left lane closed C2SMART

..... knet http://c2smart.engineering.nyu.edu/

Gontingency Planning Exchange (CPE) NY Chapte Events

Franklin D. Roosevelt Drive southbound:Delays (upcoming-events.htmi

NYSDOT - Region 11: Delays on Franklin D. Roosevelt Drive southbound
besiveen it 17 Troomugh Bre west \ag (New York) and East 91
5 hours ago - M ed by txiink.net

London First Events
http://londonfirst.co.uk/events/
NYC Traﬂ\cland (Trafﬂc Cameras)
US 129 southbound:Delays wwtrafficland.com/city/NYC
NJ DOT - STMC: Delays on US 189 southbound Grand St (Elizabeth)
delays due to volume

Figure 5: New York, New York Dashboard

New York, New York City Overview Contains:

e Map
o Color-coded traffic status
(green, amber, red)
o NYC Department of
Transportation Traffic Cameras
e Public Safety Announcements
o New York Police Department JCP&L Twitter
News Twitter Time Warner Cable Twitter
o NYS Counter Terrorism (DHES) e NYC Department of Transportation
twitter Traffic Cameras
o Fire Department of New York e National Weather Service Regional
Twitter Radar
o Notify NYC RSS feed e CBS Local Weather Radar
o NYPD Detectives Twitter e MRN Announcements (links to breaking
e Weather observations and air quality event dashboards)
alerts e MRN Affiliate Links including C2SMART
e (Critical Infrastructure Announcements Information — Links to collaborating
o PATH Train Twitter centers / universities
o TransCom Traffic Alerts

MTA LIRR Twitter

MTA NYC Transit Twitter
Metro North Railroad Twitter
JFK, LGA, EWR Airport Twitter
ConEdison Twitter

PSEG Twitter

O O O 0O O 0O O O
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3.5: Seattle Platform

North America: Seattle, U.S. - City Overview ' 2= I * Help as7120@nyuedu ~

Transportation Operational Status C2SMART Information
Air: Seattle-Tacoma International Airport =
(SEA)

Operational Status

Yarrow Point

NYU Tandon School of Engineering
hitp://engineering.nyu.edu

Bus: King County Metro
Operational Status

Rutgers University - Civil & Environmental Engineering
http du/

Rail: Link Light Rail
Operational Status

Rail: Sounder Train
Operational Status

zle, 8°C (46°F)
rection: Southerly, Wind Speed
1023mb, Rising, Visibility: Moderate

Roapoke emperature:
= Imph, Humidi

Rail: Seattle Center Monorail -

rations!

CpazionalSiatia Monday - 11:00 PST: Drizzle, 8°C (46°F)

Temperature: 8°C (46°F), Wind Direction: Southerly, Wind Speed:

Rail: Seattle Streetcar e

Operational Status

Temperat.
B 11mph, H

Road: Seattle DOT Traffic Map R b
Transportation Announcements Traffic Announcements i Utilities Announcements

W @jolay1 Thanks for the kind words about your driver! We'd
like to share this with them and their supervisor, but ne...
https:/twitter.com/i/web/status/960593731702460418

W On the SR 18 westbound off-ramp to SR 161 there is a
collision blocking the left lane.

W RT @carmenbest: What a great morning! | was able to “hang
out” with the students and faculty at Sacajawea Elementary
School and talk about...

W ICYMI: Seattle City Light opens 2 electric-car-charging
stations on Beacon Hill | http://ow.ly/Va4j30iddSj via...
ps:

twitter.com

W The peak-use shoulder lane across the EB US 2 Trestle will be
closed thru the evening commute b/c a large crane is....
https:/twitter.com/i/web/status/960590925771624448

W Good news! Grant has been found safe and sound. Thanks to
everyone who was looking.

W @CWintersWriter Chris, it is possible the first crew you saw
was working with different resources o in another cap...
0361 p: 134560

W @GordonofSeattle @seattledot Thanks for your feedback and
for bringing this to our attention. We'll have our

witer.

W Cleared 10:41 AM: On I-5 southbound at S Forest St there is
a disabled vehicle blocking the HOV lane.

W @EmilyF We're sorry to hear this, thanks for bringing this to
our attention. We'd like to look into this further, c...

W MISSING: Grant Camp 7yo wearing red polar fleece, blue
jeans, red Nike shoes, and a blue backpack with EPCOT
Cente...

W “If you are willing to learn, they will teach you." City Light's
shannon Fitch shares the challenges and rewards of...
ps:, 18516418565

witter.com 703616

W On the 1-90 eastbound uﬂ~rami to Factoria Blvd SE there is a

Figure 6: Seattle, Washington Dashboard
Seattle, Washington City Overview Contains:

e Traffic map o Seattle Department of
e Transportation Operational Status Transportation Twitter
Links: e Traffic Announcements

o Seattle-Tacoma International o Washington Department of
Airport Transportation Traffic Twitter
King County Metro Bus e Public Safety Announcements
Link Light Rail o Seattle Police Department
Sounder Train Twitter
Seattle Center Monorail o Seattle Fire Department Twitter
Seattle Streetcar e Utilities Announcements
Seattle Department of o Seattle City Light electric power
Transportation Traffic Map Twitter

o Port of Seattle o Puget Sound Energy Twitter
e Transportation Announcements e Hourly weather observations

o Seattle-Tacoma International e (C2SMART Information — Links to

Airport Twitter collaborating centers / universities
o King County Metro Bus Twitter

o Sound Transit Twitter

O O O O O O
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Section 4: Observations & Findings from C2SMART Collaborators

4.1: Qutreach Process

The INTERCEP research team conducted a series of presentations and feedback discussions related to
the information sharing platform dashboards that were created as part of this project. A general
presentation was first made to the wider C2SMART community at team meetings in the fall of 2017 and
then individually via web conferencing or in-person meetings to lead C2SMART researchers located in

each of the targeted cities in early 2018.
4.2: Summary Findings

The main recommendations and feedback obtained are summarized below.
General Findings:

e For research purposes it would be helpful to archive real-time information so that it could
inform scenarios or support research on potential failures or how transportation infrastructure
performs during a major event, such as extreme weather.

e A future application of this platform for research related to C2SMART’s mission could be to use
it to collect quantifiable data from the various city dashboards and use it to compare
performance across cities. This could be in the area of transportation systems and other critical
infrastructure systems. This could lend itself to various statistical analyses and comparisons.

e Displaying and archiving data about how people choose to travel and how they combine

transportation modes would support C2SMART research objectives.

e The dashboards could incorporate a GIS component and add that information to information
captured on the dashboard for archiving and later analysis.

e The dashboard environment could be used as a tool to understand and analyze the utilization of
new mobility services including the location of vehicles at different points in time under various
conditions.

e The platform could be used to display and perhaps capture for analysis real time data on
electric vehicle charging stations (e.g., usage / availability). NYSERDA3 (2018) and Plugshare®
(2018) currently have information that could be used for this purpose. This information
could potentially be used to study utilization trends individually and/or in conjunction with
other environmental factors (e.g., traffic, mass transit operational status, weather, etc.).

e The dashboards could incorporate information/maps with real time information on mobility
on demand services, such as bike and car share systems. Examples of other mobility services
that could be included in a map are: Via, Lyft, Uber, Chariot and the NYU Shuttle.

P?_ S M A RT Section 4: Observations & Findings from C2SMART Collaborators 16

CONNECTED CITIES WITH
SMART TRANSPORTATION



e New mobility services including car share, bike share, etc. could also be captured and
analyzed, including interactions between such factors potentially rendered as a map of
surge pricing for Uber/Lyft and density of bike share bikes in a city.

e Since the dashboards can include information about other factors, another potential future
application is to use it to better understand how weather and other factors affect transportation
mode choices and combinations.

e |t can be difficult to obtain access to data, especially from private sector companies, but it was

felt that the concept of a multi-faceted, multi-collaborator platform focused on the wider good
and more effective use of transportation options might make data sharing more likely by various
entities.

e A potential future research application of this type of data collection and display via the
dashboards could be the development of algorithms to detect infrastructure threats and
increase security.

e C2SMART is developing simulation platforms for transportation, either for an entire city or for a
few intersections. The dashboard environment created by the INTERCEP team could potentially
be applied to those efforts by using the platform to display data from simulations.

e Value was seen in the wider use (beyond the current Metro-New York Metropolitan Resilience

Network) of the dashboard model to support efforts to gather and disseminate reliable
information before, during and after a disaster to support community resilience including
information on transportation, health services, communications and relief services.

e The dashboard platform could be used for information sharing among multiple stakeholders
across international borders (e.g., adjacent cities such as El Paso in the United States and Juarez
in Mexico), and this approach could result in additional collaboration efforts between city
governments and universities in a region. Information such as border crossing status /
congestion, wider transportation status, commuting patterns, etc. could be shared and
potentially analyzed.

e The platform could be used in monitoring and subsequent planning for vehicle parking capacity.

o The platform could be used to create and widen linkage with municipal governments with Chief

Resilience Officers funded by the Rockefeller Foundation’s 100 Resilient Cities program.
e The dashboard environment could be used to display information about goods movement,

including freight carriers, terminals and consolidation centers® (King, Gordon and Peters 2014).
o One application in this area would be to create a map that includes truck and rail flows

through freight facilities leading into NYC. For example, currently we do not have a
good idea about how much freight is coming from each container terminal to NYC and
more work needs to be done in this area. There is information about how much freight
is coming from the ports and rail terminals from sources such as the Commodity Flow
Survey, but there is a lack of information about the terminals, distribution centers and
warehouses where the freight ends up going. A first step in this area would be to create

a GIS map with assignment of truck flows through the region.
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e The dashboards lend themselves to support use cases and test beds, and could support future
C2SMART efforts related to the Network of Living Labs.

A more detailed discussion of input from each collaborating institution follows.
4.3: University of Seattle Observations

A WebEx was conducted with Don MacKenzie of the University of Seattle on February 20, 2018. As part
of the WebEx, the INTERCEP team discussed the Seattle dashboard, as well as other dashboards that
showcase potential features that could be added to the Seattle dashboard or to other dashboards
created to support C2SMART research. The following recommendations were made as part of the

discussion:

e From a research perspective, displaying and archiving data about how people choose to travel
and how they combine transportation modes would support C2SMART research objectives. The
dashboard environment could be used as a tool to understand the location of these new
mobility service vehicles at different points in time under various conditions.

e An area of interest for the University of Seattle researchers is electric vehicles. In the future it
would be great to add real time data on electric vehicle charging stations to the Seattle
dashboard. The data may not be available yet and some data in this area is not reliable, but this
could be an area of collaboration with other stakeholders. If such data were available and could
be archived, it would be useful for research as well.

e Another area where data could be added to the dashboard is new mobility services, including
car share, bike share, etc. Certain data could potentially be obtained from company APIs or web
scraped. Sometimes these companies don’t want to make their data available and do not want it
to be archived, but this could be another area of collaboration with multiple stakeholders. An
example for the dashboard could be displaying a map of surge pricing for Uber/Lyft, and density
of bike share bikes in the city.

e Since the dashboard includes information about other factors, another potential future
application is to use it to better understand how weather and other factors affect transportation
mode choices and combinations.

A WebEX to discuss the Seattle dashboard created by the INTERCEP team was also held with Xuegang
(Jeff) Ban from the University of Washington on February 22, 2018. The main discussion points and

recommendations for future activities were:

e A potential future research application of this type of data collection and display via the
dashboard could be the development of algorithms to detect infrastructure threats and increase
security.

e The University of Seattle research team is also working on community resilience, particularly on
how communities can work within themselves to recover from disasters. This kind of dashboard
and the model used for the Metropolitan Resilience Network (MRN) that INTERCEP has created
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with the support of the Port Authority of New York and New Jersey could support these
activities. Specifically, the dashboard model presented could support efforts to gather and
disseminate reliable information before, during and after a disaster to support resilience.

A potential application of a dashboard such as the one developed for Seattle would be for rural
areas in Washington State, where there is a need to provide information about communications
networks, medical collaborators, and other services. After a disaster these communities may
have limited supplies or access to them may be curtailed or disrupted. In such cases, having a
dashboard like this one where stakeholders can share information could help ensure that
communications, transportation and health services are provided where needed. A tool like this
dashboard can provide an information sharing platform to integrate all these components. This
could be an immediate use of the platform developed by the INTERCEP team.

C2SMART is also developing simulation platforms for transportation, either for an entire city or
for a few intersections. The dashboard environment created by the INTERCEP team could
potentially be applied to those efforts by using the dashboard platform to display data from
simulations.

4.4: University of Texas Observations

The INTERCEP team developed a dashboard for the city of El Paso, Texas. A WebEx presentation was
held with Esmaeil Balal from the University of Texas at El Paso (UTEP) on February 21, 2018 to discuss
potential applications of this dashboard to support C2SMART research efforts in that city.

The main discussion points and recommendations were:

El Paso is a border city. In the near future, the dashboard created for El Paso could also
encompass Ciudad Juarez, which is across the U.S.-Mexico border. This characteristic makes El
Paso different from the other cities included as part of this effort. Border crossings and the
status of transportation and other infrastructure systems at the border could be a critical
component of the dashboard.

The dashboard could be used for information sharing among multiple stakeholders between El
Paso and Ciudad Juarez across the border, and this approach could result in additional
collaboration efforts between city governments and universities in the region.

Many people cross the border from Mexico to commute to work. The dashboards may offer an
opportunity to monitor and study traffic patterns.

UTEP is working on a project on parking planning (capacity) for El Paso. They are starting this
project and will work with some real traffic data to manage parking in downtown El Paso. They
will explore with the city of El Paso what kind of real time data is currently available and the
potential to integrate this into the dashboard platform.

El Paso has a Chief Resilience Officer funded by the Rockefeller Foundation’s 100 Resilient Cities
program. UTEP researchers felt that the information sharing / situational awareness platform
could be used to create greater linkage of their research activities with those of the Chief
Resilience Officer of El Paso. They intend to explore the possibility of setting up a conversation
with the Chief Resilience Officer. This or a subsequent conversation could include a remote
presentation on the platform by INTERCEP staff.
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4.5: Rutgers University Observations

The INTERCEP team developed a dashboard for Newark, New Jersey. This medium-sized city was
selected as a way to explore potential applications and research objectives in New Jersey. A WebEx
presentation and discussion was held with Hani Nassif and his research associate from Rutgers

University on February 22, 2018.
The main discussion points and recommendations were:

e The dashboard developed by the INTERCEP team for Newark looks great for information sharing
and involving multiple stakeholders around issues related to infrastructure and resilience.

e Since the lead researcher for C2SMART at Rutgers is based in New Brunswick, the team
discussed the possibility of developing another dashboard in the future for this city. The team
felt there could be a lot interest at the city level to have this kind of dashboard and this could be
an area of future collaboration with the potential for additional sources of funding. There may
be an opportunity to work with the city of New Brunswick around this kind of dashboard.

e A future application of this platform for research related to C2SMART’s mission would be to use
it to collect quantifiable data from the dashboards and use it to compare performance across
cities. This could be in the area of transportation systems and other critical infrastructure
systems. This could lend itself to various statistical analyses and comparisons.

4.6: NYU INTERCEP Observations

The INTERCEP team developed a dashboard for the New York City metropolitan region. A meeting with
Joseph Chow from NYU was held on March 16, 2018. The INTERCEP team presented the dashboard and
explained the main features.

The main discussion points and recommendations during the meeting included:

e The dashboards could incorporate a GIS component so that information captured on the
dashboard is archived or stored for analysis.

e The dashboards could incorporate information/maps with real time information on mobility-on-
demand services, such as bike and car share systems. Examples of other mobility services that
could be included in a map are: Via, Lyft, Uber, Chariot and the NYU Shuttle.

e |n addition, fixed transportation services like electric charging stations and their status could
also be included/displayed. NYSERDA (2018) and Plugshare (2018) currently have information
that could be used for this purpose.

e For research purposes it would be helpful to archive real-time information so that it could
inform scenarios or support research on potential failures or how transportation infrastructure

performs during a major event, such as extreme weather.
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e The dashboard environment could be used to display information about goods movement,
including freight carriers, terminals and consolidation centers (King, Gordon and Peters 2014).

o One application in this area would be to create a map that includes truck and rail flows
through freight facilities leading into NYC. Currently we do not have a good idea about
how much freight is coming from each container terminal to NYC and more work needs
to be done in this area. There is information about how much freight is coming from the
ports and rail terminals from sources such as the Commodity Flow Survey, but there is a
lack of information about the terminals, distribution centers and warehouses where the
freight ends up going. A first step in this area would be to create a GIS map with
assignment of truck flows through the region.

e The dashboards lend themselves to support use cases and test beds and could support future
C2SMART efforts related to the Network of Living Labs.

Previous presentations to the NYU C2SMART consortium members resulted in the following discussion

points:

e The platform could facilitate information sharing and engagement
o within the C2SMART consortium members
o between C2SMART members and key stakeholders in both the public and private
sectors in each of the cities.
e The information fusion / situational awareness dashboards could potentially be adapted to
showcase / communicate / vet C2SMART research findings and insights with key stakeholders.
e The platform could potentially be used to advance the application of C2SMART research to real

world challenges.
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