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Audio Instructions

At  NOAOALI yia oAttt 0S AYy a[A&a0dSy hyf eé:
APlease press *0 to speak to an operator for questions regarding audio
APlease call Justin for difficulties with the web or audio application

AThis web meeting will be recorded

APresentations will be posted to the Eastern Transportation Coalition website.
Participants will receive a link to the presentations after they are posted.
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Asking Questions

APlease pose your questions
using thechat box

AQuestions will be monitored
then answered by the
speakers either at the end of
their presentation or at the
end of the web meeting

Chat (Everyone)

Type your question in the box, then click heﬂ| ® |

Everyone
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Welcome

Denise Markow,TSMO Program Director
The Eastern Transportation Coalition
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?ﬂ Agenda

Topic Speaker

Denise Markow, TSMO Program Director

e iERER I UCCHEL B The Eastern Transportation Coalition

Stan Young, Advanced Transportation and Urban Scientist,

Optimal Traffic Monitoring Strategies NREL

New Traffic Monitoring (and decisianaking) Michael PackDirector, University of Maryland CATT

Opportunities Laboratory
Monitoring COVIEL9 Mobility Impacts Stan Young
Wrap Up Denise Markow
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&
@ The Eastern Transportation Coalition
Sponsored Event

250 Registered

36 States
“ m
Authorities
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Coalition Update

RECENT
V Travel Information Web Roundtable November 19, 2020

V Traffic Data Marketplace (previously VPPIII) RFI Meetiod@ecember 2020

UPCOMING

V TVER Working Group: Tolling Appfhe Agency PerspectiveDecember 15,
2020

VI dNNROFYS tAft20 wSadz Ga 2 SQIanyidryhe®, 2010 | G
V RITISPDA Suite User Group Web Meetiqd-ebruary 4, 2021
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Introductions

va
Stan Young Michael Pack
Advanced Transportation & Urban Scientist Director
National Reliable Energy Laboratory University of Maryland CATT Laboratory
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Optimal Traffic Monitoring Strategies

Stan YoungAdvanced Transportation and Urban Scientist
National Renewable Energy Laboratory (NREL)
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Optimal Traffic Monitoring Strategies

&
Monitoring COVIE29 Mobility Impacts
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Overview

December 10, 2020

A Optimal Traffic Monitoring Guide

A Authored in 2018 2019 based on best practice
of using emerging traffic data technology for
Road Jurisdiction purposed’lanning,
Operations, and Performance Measures

A Published in late 2019, planned for webinars/
presentation in 202@ and theng COVID hit
A Monitoring COVIEL9 Mobility Impacts

A March 2020 COVID Pandemic severely impacted
mobility, commerce & health of the nation

A Measuring the impact, particularly mobility
impacts, leaned heavily on the principles of the
WhLIUAYI T ¢NJIFFAO azyAl

A This presentation share some analysis by NREL,
and the underlying data from which it emerged



Optimal Traffic
Monitoring
Guide

Optimal Traffic Monitoring in a New Data Age

September 2019



https://tetcoalition.org/wp-content/uploads/2019/12/Optimal-Traffic-Monitoring-Strategies-Coalition-Ver20-1oct19.pdf?x70560%20'

Optimal Traffic Monitoring in a New Data Age

ACreated by the TETC with funding from MCOMP Il Grant

Alntended to raise the awareness of viable traffic data sources that have
emerged over the past decade

ATarget audience is engineers, planners, and managers at state, county,
MPO, and cities

A Applications span transportation planning, operations and performance
measures

This new age of data and communications has opened up new avenues for
traffic monitoring - How do DOTSs optimally leverage these new data
sources in combination with traditional data resources to accomplish their
mission?
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Principles

ATraffic data and information industry has undergone a revolution
fueled by GPS, wireless and ubiquitous communications, and big
data processing

AThird-party sources have extensive knowledge of the state of
roadwayc rivaling or surpassing that of roadway jurisdictions

AAt the root of the revolution are vehicles and cellphones that-self
report location and speed data.

A2 KSY |LILINBLINAFGSE & AYyGS3IANY OSSR
A Accurately report traffic flow at nearlgil locations and at all times
AFuel traditional applications arehable completely new applications

ACombining old and new traffic monitoring technologies provides
tremendous advantage in this new data age.
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Optimal Traffic Monitoring

December 10, 2020

/Conventional Sensors \

e  Still needed and viable, and will
be for the foreseeable future.

e lustified on critical portions of the
roadway where ownership and
direct control of the data stream
trump the value proposition of
probe data.

e Needed to continue to sample
across a broad array of road
classes and types as ground-truth
sources for spot speed and counts.

e Data are owned by the agency and
can be shared and used without
being subject to licensing.

\ >

ﬂommercial Probe Dath

- '[ " / P
77 A

e Useful for any state DOT and
sub-jurisdictions.

e  High value proposition,
scalability and usefulness for a
variety of applications from
planning to operations.

e Analytics options are robust and
growing, and supported by a
number of industry players.

e  Key personnel within the DOT
should be well-versed in its
capabilities and limitations.

e  Useful Applications: Travel
Time on Signs, Signal

Performance Studies, Smart
\ Work Zones /

/ Re-identification Data\

= ///

e  Bluetooth and WiFi

e  Should be viewed as travel time
sensors (as opposed to speed
sensors). Such data is needed for
travel time or O-D studies.

e Re-identification is typically used
as ground truth for validating
accuracy of sources of travel time
data (such as commercial probe
data).

e Useful Applications: Travel
Time on Signs, Travel Time
Validation, Signal Performance
Studies, Origin-Destination
Studies, Smart Work Zones

/ HRCD(High-Resqution\

Controller Data)

* HRCD and the corresponding
Automated Traffic Signal
Performance Measures
(ATSPMs) are in the domain of
traffic signal engineers.

o Signal upgrades should include
consideration for acquisition and
processing of HRCD and
ASTPMs.

e  Useful Applications: Signal
Performance Studies
(ATSPMs)

- A

\ 4

Emerging, Leading Edge Technologies
Estimated Volumes from Probe Data

Trajectory Data

e Waypoint data

every | second

e OD studies, arterial analysis. freight studies
*  Market-ready by 2021

e AADTSs, turning movements, vehicle/hour

e [-95CC Validation
e  Market-ready by 2021

15



Traditional/Conventional Sensors

AStill needed and viable

AJustified on critical portions of roadway

AProvides reference data to calibrate and validate other
data sources

AFully owned by agency (sensors and data), and so car
be shared without complex licensing agreements

AProperties
AExpensive, requires maintenance

ANot spatially scalable
Alnherently 24x7x365, but at a single location

/Conventional Sensor \

e Still needed and viable, and will
be for the foreseeable future.

e Justified on critical portions of the
roadway where ownership and
direct control of the data stream
trump the value proposition of
probe data.

e Needed to continue to sample
across a broad array of road
classes and types as ground-truth
sources for spot speed and counts.

® Data are owned by the agency and
can be shared and used without
being subject to licensing.

December 10, 2020 The Eastern Transportation Coalitiohhe Changing World of Optimal Traffic Monitoring Web
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Applications

AAccurate, reference volume data for Highway Performance
Monitoring System

AHigh volume, critical corridorswhere a gap in outsourced data, or
redundant coverage is needed

AEnforcement and safety critical activities
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https://www.retailsensing.com/people-counting/vehicle-detection-count-traffic/
https://news.psu.edu/photo/580579/2019/07/15/busy-intersection
https://safety.fhwa.dot.gov/cmv_rtc/ch4.cfm

/Cnm mercial Probe Data\

¢ Useful for any state DOT and
sub-jurisdictions.

¢ High value proposition,
scalability and vsefulness for a
variety of applications from
planning to operations.

¢ Analytics options are robustand
growing, and supported by a
number of industry players.

o Key personnel within the DOT
should be well-versed in its
capabilities and limitations.

e Useful Applications: Travel
Time on Signs, Signal

Performance Studies, Smart
\‘ka Zones /

December 10, 2020

Commercial Probe DatgSpeed & Travel Time

Alf you are not using it you are behind

ATracking a sample of the vehicles/travelers provides
significant value proposition for any agency app

AKnowing 510% of vehicle behavior allows for
accurate inference of travel time, congestion,
bottle-necks, assessment of user costs

APersonnel in DOTs should be well versed

AApps¢ Travel Time on Signs (killer app in 2008),
Smart Work Zones, Bottle Necks, Traffic
t SNFZ2N¥IF YOS aSl adzNbBa X

The Eastern Transportation Coalitiohhe Changing World of Optimal Traffic Monitoring Web Meeting
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Applications

ATravel Time on Sigis
AThe Killer App

ABetter, Faster, Cheaper for
Traveler Information

AQuickly spread to 511 systems

Travel time on sign posted on DC Outer Loop

ATraffic Management Centers

AFully scalable network
monitoring

ADetected slowdowns, impacts
of construction

Florida District Four Traffic Control Room
December 10, 2020 19



Other notable
applications

December 10, 2020

wTravel Time or Travel Delay
Information

wQueue Detection
Zones wDynamic Lane Merge
wWork Vehicle Entry/Exit Warnings

Smart Work

NPMRDS ang wLevel of Travel Time Reliability
MAR21 (LOTTR) on Interstates

=l-ii0lianznee. WLOTTR Nomterstates

\=r2i= 1 == wTruck Travel Time Reliability
(TTTR)

The Eastern Transportation Coalitiohhe Changing World of Optimal Traffic Monitoring Web Meeting

wPeak hour excessive delay (PHED)
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/ Re-identification Data \
Reidentification Data =’ J

A Consumer Electronics (Bluetooth and WIFI) allows DOTS to Sy
anonymously sample travel times and O&D
A. fdzSG220K 3 2LCL dza$S a!/ L5a 6 Wk /|
AProperties of Rédentification Technology *  Bluetooth and WiFi
ALYKSNBY U G¢N)» gSt ¢AYS {Syaz2Nh¢é  Shouldbevieved g bavel e
A Groundtruth reference data for commercial probe data sensors). Such data is needed for

.. travel time or O-D studies.
A Owned and operated by DOgsimilar to other sensors

A Minimal to no calibration (GPS time based)

¢ Re-identification is typically used
as ground truth for validating

. accuracy of sources of travel time
A5% to 20% sample of traffic i s commercil prve
A Applications: O&D studies, corridor signal timing, calibration of| R —

other travel time systems, mission critical corridors Time on Signs, Travel Time

Validation, Signal Performance
Studies, Origin-Destination
Studies, Smart Work Zones

\ /

December 10, 2020 The Eastern Transportation Coalitiohhe Changing World of Optimal Traffic Monitoring Web Meeting 21




Applications

AReidentification Data

AFully characterizes signalized arterial congestion

AAs a travel time sensarcan precisely capture impacts of signal retiming
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Before/After Study for Signal Timing

Spead (mph)
L

.

TWMC:PA0S-0016
US-1 NORTHBOUMND ending at Roberts Ave (0.568705260753632 miles)

Fully Captured —>
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Date and Time (EST)
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wer on Signalized Intersections
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mRii,ﬁ';‘r‘iﬂ;‘ieS:!;‘f‘D HighResolution Controller Data

AUnleashes the data in the traffic signal cabinet
A Signal Phase and Timing
AAIl actuation and Sensor data

»  HRCD and the coresponding AEnabled by lowcost communications, and servside
e storage and processing
(ATSPMs) are in the domain of . ) ]
trafic signal engineers. ALed to development of Automatic Traffic Signal
® et o e Performance Measures (ATSPMSs)
i b AHigh quality, timely traffic signal assessment for
R management of critical corridors
. seful Applications: Signal

Performance Studies

(ATSPMS) AMade data available for other applications
ALeading to ATSPMs from vehicle trajectory data

December 10, 2020 The Eastern Transportation Coalitiohhe Changing World of Optimal Traffic Monitoring Web Meeting




HighResolution Controller Data

AUshered in Automated Traffic Signal Performance Measures (ATSPMs
AMajor signal controllers adopted & states getting on board

Current (June 2018)

150 _ - il A% 2000
Federal Lands Highway
Puerto Rico
US Virgin Islands 120 - : - <
| 1500
1‘ o
Al m g 0 ; ';- i ! .- g
8 5 Lt 4 g
e . . [l ~stitutionalizod tg ‘ 1 f:
Progress .Aswﬂm § 60 : il 1184 ; g
O [l Domonstration v : “ §i%
" 18 i Dovelopment 30 so b il £ ;:.' ! 150
m B R wersame ; gl
Innovation mp@‘zﬂ \
T " Spotiight (=X 0 :
(Jan 2017 (Jun 2017) (Dec 2017) (Jun 2018) 00:00 01 2:00 03:00 0-00
Time (Hours:Minutes of Day)
Adoption of Advanced Signal Metrics Purdue Coordination Diagram
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Emerging, Leading Edge Technologies

ATrajectory Datag Ve
i - T . - « [ Emerging, Leading Ed
ANot just aggregation®d dzii (1 K-® N¥aY RB 1§ R, o o Co0e 35\
latitude longitude point

Technologies

AHighResolution Sample of vehicle/traveler behavior Trajectory Data
ADetailed OD Studiesensorless ATSPM<€nergy r Weypomtdaaveryd
Mobility highresolution modeling I
Aln 2020¢ EXPLODED: COVIP Mobility Impacts analysis, freight studics

e Market-ready by 2021

AVolumes from Probe Data

AS é y’ aa l] e | y‘ I\:'Q 3 () | f S 2 F w2 | Estimated Volumes from

. Probe Data
volume data services - LT e

AHurricane Evac Volume Estimation POC in 2020 movements, vehicle/hour
- Stay Tuned for POC Lessons Learned Briefing in 2021 * [95CC Validation

\- Market-ready by 2021 /
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Questions?

Stan Young
Advanced Transportation and Urban Scientist
National Renewable Energy Laboratory

i iNREL

NATIONAL RENEWABLE ENERGY LABORATORY
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New Traffic Monitoring (and decisitomaking) Opportunities

Michael PackDirector
University of Maryland CATT Laboratory

December 10, 2020 The Eastern Transportation Coalitiohhe Changing World of Optimal Traffic Monitoring Web Meeting



New Traffic MonItoringnd decisiomaking O PPOrtUNIties

Michael Pack, Director of CATT Laboratory

An overview of works-
progress that will inform and
guide agencies in acquiring
and using data in innovative

ways.
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TMG background

A Provides guidance to state highway agencies for traffic monitoring
A Policies
A Standards

Traffic A Procedures

Monitoring AL " Equzmer:;' October 2016
Guide ast updated in October

A Latest version being developed by the following team:
A USDOT Office of Highway Policy Information
A CASE
A ARA
A Marlin engineering
A MMV consulting
A Synthosys

A A few things have changed
A Data sources
A Data sensors
A Business models
A Smart data management

December 10, 2020 The Eastern Transportation Coalitiohhe Changing World of Optimal Traffic Monitoring Web Meet

i
.
oy
L)
(=]
=
g
-
7]
=
2
=
[
c
=
m
k=
=
E
-
-
7
=
o
=
il
g
-




-/
TMG Chapter 6

TMG Chapter 6 acquiring third
party traffic data, new
technology, and data analysis \/ E @

Emerging data Purchasing datg Use cases
acquisition and opportunities and
collection options challenges
Y= I .0
V- ®
= i, S0

Data acquisition Smart data Purpose driven data
collection planning management collection
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TMG Chapter 6: Emerging Data

Emerging data acquisition
and collection options

Connected and Commercially available Location intelligence
autonomous vehicles probe vehicle data data

\
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Additional Resources




A
hdKSNJ GOYSNBAY3I 5F0F¢& wSa2dzNDS
. Al4 newish data sources

2 B AList of providers and where they
| Considerations of get thelr data.

Current and Emerging
ConterData AApplications of data shown at a
high level

AAvailablehere
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https://ops.fhwa.dot.gov/publications/fhwahop18084/fhwahop18084.pdf

./
Managing the data

ATPM Focused, but still relevant to
ops

Alncludes 11 useases or ,
aAIYy SuuSac-walKl U
example of how agencies are
managing their data.

NCHRP E

RESEARCH REPORT 920

Management and Use
of Data for Transportation
Performance Management:
Guide for Practitioners
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./
Managing the data

Sermme ~——— ADiscusses six stages of
| O 606 . .
TEM — managing and using data.

o e “&* AAvailablehere

Allocate Funding

Manage Real-Time
Performance
Enhance
Accountability
Meet Reporting .
il Foundation Reporting Insight

Figure 3. Framework for improving data utilization for TPM.
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http://www.trb.org/Main/Blurbs/179095.aspx

Y RFEGFEFZ RIFEFGEF X

But what about applications????




4
Innovative Us&ases for Emerging Data

ANCHRP Synthesis-28, Topic 5106

AState DOT Use of Vehicle Probe and
Cellular GPS Data

Alncludes 19, short usease writeups
A12 cover speedelated data

ASeven of the nineteen cover LBS and/or
People Movement data
A CV/IOEMs
ALBS
A other

Tl L
PERATIVE
I
RES!

SYNTHESIS 20 -05
TOPIC 51 -06

State DOT Use of
Vehicle Probe and
Cellular GPS Data

A Synthesis of Highway P,
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Monitoring the Climate, Emissions, and Driver Behauvit
2 year DOE Funded Project wrappin g

Analytics Suite —

up nOW- ;: Dashboard _ Select a dashboard...

Welcome, Jenny |

Energy and Emissians Table

Energy Usage (Route-E) Energy Usage (Bayesian Model) CO2 Emissions NOX Emissions
N R I I + l ' M D C A I I Corridor Historic Average @~ Current @) HistoricAverage @) Current @) y2pHous @  HistoricAverage @) Current () 125 Hours Last Year () Current © p2ohous O

US-50 EB 186 BTUsimin 186 BTUstmin 186 BTUsmin 186 oTusmin  [FRgY BTUsimin 11 tonsimin 12 torsmin  [EREL tonsimin 11 tonsimin 202 onsimin  [LRER] tonsimin
L3
us-29 WB 182 BTUs/min m BTUs/min 192 BTUs/min & W7 BTUs/min 164 B Energy use is expected to increase by 8% relative to the current condition 99 tonsimin 98 tonsimin 99 tonstmin
M O R P‘ : + M W‘ :O G 1-395 EB 181 prusimin QR 6TUsmin 151 BTUsmin  (OREL BTUsimin 151 BTUsimin 70 tonsimin 70 tonsimin 70 tonsimin 70 tonsimin 12 tonsimin 70 tonsimin
1-295 NB 152 BTUsimin 152 ETUsimin 152 BTUs/min 152 BTUsimin 155 BTUsimin 92 tonsimin m tonsimin 62 tonsimin 92 tonsimin m:unsmn 62 tonsimin
DC-295 EB 149 prusimn R eTvemin 179 erusmin  [GRIY BTUsimin 148 BTUsirin 85 tonsimin 67 tonsimin 85 tonsimin 85 tonsimin 67 tonsirin 65 tonsirin
.
P ro b e b aS e d S p e e d D ata + Ve h I CI e MD-650 WB 141 BTUsimin 140 BTUs'min 121 BTUs/min 140 BTUs/min 141 BTUsimin 82 tonsimin m tonsimin 57 tonsimin 82 tons/min EZ) tonsimin 57 tonsfmin
B Decresse of 5% ormare ([l Increase of 5% or more Showing 4 of 5 Metrics
. .
R e g I Stratl O n D ata Using NPMRDS (Truck and passenger vehicles) data. Updated May 29, 2020 12:47 PM (395 ago)
. . . Energy Usage (Route-E) Energy Usage (Bayesian Model) CO2 Emissions NOX Emissions
R e a4t| m e a n d P re d I Ct I Ve E n e rg y Corridor Historic Average €0 Current () Historic Average ) Current @ #{r?eH}?LTtEre 0 Histaric Average {0 Current () ;wzﬁﬁeH%trfre (1] Historic Average @) Current @) iﬁﬁe“gﬁﬁe 0
US-50 EB 186 BTUs/min 186 BTUs/min 186 BTUs/min 186 BTUsimin m BTUs/min 111 tons/min 112 tonsimin m tonsimin 111 tensimin 292 tonsimin m tons/min
. . .
l ' S ag e E m I SS I O n S Fl I eI ( :O n S u m ptl OI US-20 W8 162 grusmn CREerusmn 192 srusmn  PRE etusmn 164 Brusmn 89 onsmin 98 tonsiin 99 tonsimin 99 tonsimin 98 tonsimin 99 tonsimin
1 ] I-395EB 151 BTUs/min mmua‘mm 151 BTUs/min m BTUsimin 151 BTUs/min 70 tonsimin T0 tonsimin T0 tonsimin 70 tonsfmin 12 tonsimin T0 tonsimin
etC 1-295 NB 152 BTUs/min 162 BTUs/min 152 BTUs/min 152 BTUs/min 155 BTUs/min 92 tonsimin m tonsimin 62 tonsimin 92 ftonsfmin mmnsa‘mm 62 tonsimin
. DC-295 EB 189 Brusirin (R ETUsimin 179 BTusmin  [GREL sTUsimin 149 BTUsimin 85 tonsimin 67 tonsimin 65 tonsimin 85 tonsimin 67 tonsimin 65 tonsrmin
MD-650 WB 141 BTUsimin 140 BTUSmin 121 BTUsimin 140 BTUsimin 141 BTUsimin 82 tonsimin m tonsimin 57 tonsimin B2 tonsimin lonsfmm 57 tonsimin

B Decrease of % ormore ([l Increase of 5% or mors Showing 4 of 5 Metrics

Vi | of Vehicle Own hi
I S u a' O e I C e W e rS I p Using NPMRDS (Truck and passenger vehicles) data. Updated May 29, 2020 12:47 PM (395 ago)
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Probe Data 2
Analytics Suite — —————————————————————————————————————————————————— Welcome, Jenny |

E Dashboard _ Select a dashboard...

Energy and Emissions Table

Energy Usage (Route-E) Energy Usage (Bayesian Model) CO2 Emissions NOX Emissions

Corridor Historic Average () Current {) Historic Average () Current () ;;12,&.?9"',?&39 (i ] Historic Average )  Current () #{r?eHI?LTtLSre O Last Year (D Current () i‘;ﬁﬁeHﬁftﬁe (' ]

US-50 EB 186 BTUs/min 186 BTUs/min 186 BTUs/min 186 BTUs/min m BTUs/min 111 tons/min 112 tons/min m tons/min 111 tons/min 292 tons/min m tons/min
US-29 WB 182 BTUs/min m BTUs/min 192 BTUs/min m BTUs/min 164 B Energy use is expected to increase by 8% relative to the current condition 99 tons/min 98 tons/min 99 tons/min
1-395 EB 151 BTUs/min m BTUs/min 151 BTUs/min m BTUs/min 151 BTUs/min 70 tons/min 70 tons/min 70 tons/min 70 tons/min 12 tons/min 70 tons/min
1-295 NB 152 BTUs/min 152 BTUs/min 152 BTUs/min 152 BTUs/min 155 BTUs/min 92 tons/min m tons/min 62 tons/min 92 tons/min Mtonsfmin 62 tons/min
DC-295 EB 149 BTUs/min @ BTUs/min 179 BTUs/min @BTUSImin 149 BTUs/min 65 tons/min 67 tons/min 65 tons/min 65 tons/min 67 tons/min 65 tons/min
MD-650 WB 141 BTUs/min 140 BTUs/min 121 BTUs/min 140 BTUs/min 141 BTUs/min 82 tons/min m tons/min 57 tons/min 82 tons/min tons/min 57 tons/min

B Decrease of 5% or more [l Increase of 5% or more Showing 4 of 5 Metrics

Using NPMRDS (Truck and passenger vehicles) data. Updated May 29, 2020 12:47 PM (39s ago)

Energy and Emissions Table
Energy Usage (Route-E) Energy Usage (Bayesian Model) CO2 Emissions NOX Emissions

Corridor Historic Average €)  Current ) Historic Average §)  Current @) ;12t'f?eHl?t;‘truSre i ) Historic Average @)  Current () #ﬂ?engullJtrusre (D) Historic Average {)  Current () ;]2&5]6'_',?&39 (i )

uUs-50 EB 186 BTUs/min 186 BTUs/min 186 BTUs/min 186 BTUs/min @ BTUs/min 111 tons/min 112 tons/min m tons/min 111 tons/min 292 tons/min m tons/min

uUs-29 WB 182 BTUs/min m BTUs/min 192 BTUs/min mBTUsfmin 164 BTUs/min 99 tons/min 98 tons/min 99 tons/min 99 tons/min 98 tons/min 99 tons/min
1-395 EB 151 BTUs/min m BTUs/min 151 BTUs/min mBTUsfmin 151 BTUs/min 70 tons/min 70 tons/min 70 tons/min 70 tons/min 12 tons/min 70 tons/min
1-295 NB 152 BTUs/min 152 BTUs/min 152 BTUs/min 152 BTUs/min 155 BTUs/min 92 tons/min m tons/min 62 tons/min 92 tons/min mmns!min 62 tons/min
DC-295 EB 149 sTusmin  [GREL) BTUSmin 179 BTUsmin  [GRL BTUs/Min 149 BTUs/min 65 tons/min 67 tons/min 65 tons/min 85 tons/min 67 tons/min 65 tons/min
MD-650 WB 141 BTUs/min 140 BTUs/min 121 BTUs/min 140 BTUs/min 141 BTUs/min 82 tons/min m tons/min 57 tons/min 82 tons/min tonsfmin 57 tons/min

B Cecrease of 5% or more [ Increase of 5% or more Showing 4 of 5 Metrics

Using NPMRDS (Truck and passenger vehicles) data. Updated May 29, 2020 12:47 PM (39s agS(Jé




Probe Data " AP
Analytics Suite .@ h ] \@

—
#1 @ = Welcome, Jenny | My History | Help | Tutorials | Logout

Energy Use and Emissions Matrix - I-270 Northbound between 1-270 (SPUR) and MD-121 i
Sunday, August 16, 2015 to Friday, August 21, 2015
Vehicle Type Display Total Energy Usage (BTUs)
All Total Energy Use (Route-E) v COk 90"*) No data
-
All
Commercial .
Hybrid Energy Use in BTUs
Electric Using the Route-E Model .
12AM | 1AM | 2AM | 3AM | 4AM | 5AM | 6AM | 7AM | 8AM |9AM |10AM |11 AM (12AM| 1PM | 2PM | 3PM | 4PM |5PM | 6PM | 7PM | 8PM | 9PM (10 PM| 11 PM | Daily Totals
Sun Sun
0.2k 0.1k 0.1k | 0.1k 0.1k 0.2k 0.2k | 0.0k 0.1k | 0.0k 0.1k 0.4 0.1k 0.2k 4.4 0 0.5k 8.6 4 0.8 40 0
8/16/15 27.7k
Mon 0.4k 0.1k 0.1k 0.2k | 0.1k 0.1k 0.3k 8.8 0.3k 0.2k 0.0k 0.1k 0.2k 0.3k 8.0 u 0.0k | 0.1k 0.2k 0.2k | 0.2k Mon
8/17/15 58.5k
Tue Tue
0.1k 0.2k 0.1k 0.0k | 0.0k 0.0k | 0.0k 0.2k 0.1k 0.3k 0.1k 0.4k 0.1k 0 9 85.0 9 0.0k | 0.1k 0.1k 0.2k | 0.1k
8/18/15 49.6k
Wed 0.1k 0.1k 0.1k 0.1k | 0.0k 0.2k 0.2k 9.6k 0.9k 0.2k 0.1k 0.1k 0.1k 0.0 0.8 9.0 9 9 0.2k 0.2k 0.3k | 0.2k Wed
8/19/15 71k
Thu 0.1k 0.0k | 0.1k 0.2k 0.2k 0 9 0 0.2k 0.4k 8 8 86 93.1k | 90.4k [ 8 0.3k 0.2k | 0.1k Thu
8/20/15 315.7k
Fri 0.1k 0.0k 0.1k 0.0k 0.0k 0.1k | 0.1k 0.2k 0.2k | 04k | 0.2k Fr
8 o 0.6 0.6 s o S 09.4 S O
8/21/15 . ’ ) ’ : ’ ; : - ’ ’ 197.6k
Hourly Grand Total
Total 0.9k 0.6k 0.6k 0.6k 0.4k 3.6k | 11.3k | 36.4k 55k 6.5k 1.3k 1.9k 8.8k | 17.1k | 26.1k | 72.1k | 107.3k| 192.2k| 134.3k| 32.8k| 5.9k 1.8k 1.3k 0.9k 720. 071
otails ’
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Energy Use and Emissions Trend Map
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Energy Use and Emissions Charts - 1-270 Northbound between 1-270 (SPUR) and MD-121 —

Sunday, August 16, 2015 to Friday, August 21, 2015 (6 Days)

= o B

Y Axis X Axis Breakdown By

Total Energy Use (Route-E) ~ Road Class ~

Total Energy Use in BTUs (Route-E) / VMT by Road Class

BTUs

Sl Road Class Road Mileage BTUs VMT  BTUs/VMT
Interstate 1,320.1 mi 287.18k 8,348,613 27,300

250k @ nterstate U.S. Route 874 mi 992k 6345657 13142
Turnpike 431 mi 792k 4,296,231 7,060

200k State Route 212 mi 29 2k 3,213,132 3,470
Expressway 123.1 mi 232k 1,252,800 1,410

150k Frontage 87 mi 24 4k 1,123,472 1,400
Other 32 mi 21.3k 732,300 982

100k @ Turnpike @ U-S. Route

oK e’ Expressway. State Route
Oth Frontage
Y 2M aM Y 8M
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- Vehicle Ownership Charts =
Layout 20876 [ T )
Averaged yearly from 2013 to 2015
Il I T
Il I i All Vehicle Types
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Y axis label
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Map
Show Map...
Tooltips EHFE 2o
Clicking a chart item will lock tooltips at that
interval on each chart.
Remove all tooltips
Chart data
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A Many regional factors:
Climate, demographics, policidaws,
infrastructure conditions, population
density, technology, roadway design, etc.

A Wise decisiormaking demands : A

current and regionallyelevant )
ah
=g

iInformation.
A Accountability through reduced waste V
& Improved results
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Integration of Disparate Traffic Data

Account for
Multiple Causes

Spatial

Determine
Cause(s) of the
Disruption

Is it Recurrent Correlation of
Detect Congestion i .
g Congestion? Potential Causes

of Congestion

and Unknown
Causes

Incidents
Signal Locations
Weather
Work Zones
Special Events

Yes

A
Is the Quantify Vehicle
Congestion Pattern Yes Hours of Delay for

Bottleneck by
Cause

Abnormal?

No

December 10, 2020 The Eastern Transportation Coalitiohhe Changing World of Optimal Traffic Monitoring Web Meet
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Select Year 2018 w @ —

Sources of Congestion Nation Wide in 2018

Rated by Vehicle Miles Traveled

Bad Weather

¢ AloZ

Y Sort By State Name v
Alabama Alaska
Rated by Vehicle Miles Traveled Rated by Vehicle Miles Traveled
Bad Weather Bad Weather

Traffic Incidents

Bottlenecks

Traffic Incidents

Traffic Incidents in Alabama:
Work Zones

Bottlenecks

Special Events/Other

Bottlenecks

Work Zones

Poor Signal Timing {

Work Zones

Special Events/Other /

Poor Signal Timing !

Arkansas

Rated by Vehicle Miles Traveled
Bad Weather

Traffic Incidents

Arizona

Rated by Vehicle Miles Traveled
Bad Weather

Traffic Incidents

Bottlenecks

Traffic Incidents

Bottlenecks
. Work Zones

Special Events/Other

Poor Signal Timing

Month-by-month and Countyby-County
Strategizing for Countermeasures and Investments

Special Events/Other /

Poor Signal Timing

. Work Zones

Special Events/Other

Poor Signal Timing
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LBS, OEM, CV data, and more




LBS, OEM CV data, and more

s, MARYLAND

s &8 TRANSPORTATION

e © 7 %o INSTITUTE
: s N . - ‘ :‘ & o '- s n = “ y ;‘ N - ’ -

.\'.' ¥ . y ! \ Pt ¥ X 7™

. -
A
. - .
> y * | 4 >
s > > X oy / )
5. 3 e DER | Rt Y
o X\ / ’ H g = A P e ’
-\t\v <y 4B 3 ‘ W
- - e - s, . AL

|
.

* TRANSPORTATION .
oo INSTITUTE

RS,
S

'MARYLAND

&) TRANSPORTATION
| “wod INSTITUTE

Gray: Driving TR T T T
Purple: Air
Green: Rail
Red: Bus

Bike/Walk i A

& "‘ - .
7. MARYLAND . { B e
&8)- TRANSPORTATION s N }
“mte INSTITUTE SN A »

4

B
7
4
/4
T
(v X
»
”
oS
-
\
\

F
ot

- -\.; PO

Nt
“

e

December 10, 2020

The Eastern Transportation Coalitiohhe Changing World of Optimal Traffic Monitoring Web Meet






