INRIX U.S. Signals Scorecard
April 2022 Update

Rick Schuman
May 2022

>




Signal Analytics

Tools to help an agency proactively manage and monitor traffic signals
Dashboard Intersection Analytics

Web Based Tools
No data storage or
software installation

Complete Coverage

Available at any

signalized intersection Corridor Analytics Custom Reports

in a network

Ready to Use
See performance measures
without any infrastructure

2 https://inrix.com/products/signal-analytics/



https://inrix.com/products/signal-analytics/

U.S. Sighals Scorecard - April 2022 Update

https://inrix.com/signals-scorecard/

Original - Data from October 4-10, 2020 Update - Data from December 13-19, 2021

https://inrix.com/signals-scorecard/archive/
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Scorecard Methodology

Four Steps

Step 1: Ingest sufficient, high quality GPS data
Step 2: Translate GPS readings into Trip Paths
Step 3: Generate Signal Performance Metrics

Step 4: Scorecard Calculations

Requires/Uses NO INFRASTRUCTURE

Requires/Uses NO SIGNAL TIMING DATA
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Scorecard Methodology

Four Steps

o Step 1: Ingest sufficient, high quality GPS data
» Step 2: Translate GPS readings into Trip Paths
e Step 3: Generate Signal Performance Metrics
» Step 4: Scorecard Calculations

Data computed in 15-minute increments

Metrics used:

e Observed vehicle crossings

e Average control delay per vehicle

* Average arrival on green percentage
INRIX Volume Profiles used to estimate

penetration rate to scale up to estimated
vehicle crossings

Intersections rolled up by state, county,
metropolitan areas

Local time used
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National Results Updated vs. Original

Traffic
Volume/
Vehlcle
Crossings

Average
Trip

National Daily Averages

(Original Scorecard Results in Parens)

Signols Anolyzed: 241,181 (210,815)

* (Observed Crossings: 169.1 milllon (130.5)

* Observed Crossings/Signal-~700 [~620)

» Total Estimated Crossings: 4.66 bllllon [3.67)
« Estimated Crossings,/Signal: <19,300(~17,400)

* Trip Length: 9.4 miles (9.8)

# Trip Time: 17.0 minutes (17.0)

* Ponitored Signals Crossed: 4.7 (4.1)

» Total Signal Delay per Trip: 86 secs (69.3)

= % of TripTime Delayed at Signals: 8.4% (6.8%)

Performance

Impacts

+  fverage Delay/Vehicle: 18.3 secs (16.9)

+ Average Total Delay/Signal: 98.2 hours (81.7)
» Total Delay: ~23.7 million hours [~17.25)

*  Arrival on Green: 62.8% [62.8%)

* (02 Created by Signal Delay: ~76,500 Tonhes
& 0§l Wasted in Signal Delay: ~199,200 Barrels

* At measured volume, 1 Ser Delay/Vehicle =

o 4,100 Tonnes of CO,, ~10,800 barrels of Oll

* |mpaocts not estima ted in Originagl Scorecord

» Signals Analyzed:ﬁ
» Observed Crossing/SignaI:ﬁ
» Estimated Crossings/Signal:ﬁ
> DeIay/VehiCIe:
» Daily DeIay/Signalw
» Total Daily Delay:ﬁ
» Signals Crossed/Trip: @

» Signal Delay/Trip: %
= /\ % -
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Observed Crossings

2020

2021




Estimated Crossings
Per Signal ‘ADT’ - ~17,400 in 2020...~19,300 in 2021

2020

2021
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Percent Arrival on Green
Average POG same for both 2020 and 2021: ~62.8%

2021 2022

National Arrival on Green % by Rolling Hour Nationwide Arrival on Green Each Rolling
Hour
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Split Failures

Not Analyzed in Detail in 2020; overall ~50% increase per signal from 2020

Estimated Split Failures Nationwide
Each Rolling Hour
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Delay per Vehicle (Level of Service)
Average D/V per crossing 2 ~16.9 secs in 2020...~18.3 secs in 2021

2020 2021
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Total Delay
Per Signal Total Delay/Day = ~82 hours in 2020...~98 hours in 2021

2020 2021
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Energy Metric Calculator

e Uses the following inputs:

Assumed Fleet Year

Vehicle Volume

Percentage of Heavy Duty Trucks
Initial Average Control Delay
Final Average Control Delay
Urban or Rural Environment

e To Calculate:

Total Hours Saved

Carbon Dioxide Equivalents
Total Fuel Savings

Other GHG reductions

Explore:

15
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https://inrix.com/green-calculator/

Estimation of Fuel and Emissions
Methodology

e 1 vehicle-hour of delay at signals in the U.S
IS estimated to result in:
e 7.05 pounds of CO, equivalents
(.35 gallons of fuel

e Values based on EPA MOVES model
e Assumptions:
e 2022 Vehicle Fleet

e 3.24% Heavy Vehicles (based on USDOT BTS #s)
e 1 gallon of fuel = 120,286 BTU (US EIA)

) )))
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Carbon and Fuel Use Impacts of Signal Delay

Traffic
Volume/

Vehlcle
Crossings

Average
Teip

National [gly Averages
(Original Scoredard Results in Parens)

Signols Anolyzpd: 241,181 {210,815)

+ Observed Crossings: 169.1 milllen (130.5)
* (Ohserved Crossings/Signal: ~700 [~6.20)

s Average DelayMVehicle: 18P secs (16.9)
* Average Total Delay/Signal] 98.2 hours (81.7)

# Total Estimated Crossings: 4.66 billlon (3.67) Performance ¢+ Total Delay: ~23.7 million Jours [~17.25)

» Estimated Crossings/Signal: 19,300 (~17,400)

Trip Length: 9.4 miles (9.8)

Trip Time: 17.0 minutes (17.0)
Monitored Signals Crossed: 4.7 (4.1)
Total Signal Delay per Trip: 86 secs (69.3)

*  Arrival on Green: 62,

. * (02 Created by Signal Delay: ~76,500 Tonnes
. * Oil Wasted in Signal Delay: ~199,200 Barrels

. Impacts « At measured volume, 1 Sec Deiay/Vehicle =

. o 4,100 Tornes of COz 10,800 barrels of Ol
* Spof TripTime Delayed at Signals: 8.4% (6.8%) = Impaocts not estimated in Origing! Scorecard

If Annualized, Nationally...

e Total Impact of ALL Signal Delay
e (CO2 Generated: 27.9 million metric tons
e Qil Used: 72.7 million barrels

e Impact of 1 second change in Average D/V
» (CO2 Generated: 1.5 million metric tons

—————————————————— /

//[ J

# 02 Cregted by Signal Delay: ~76,500 Tonnes
* il Wasted in Signal Delay: ~199,200 Barrels
Impacts » At meapured volume, 1 Sec Deloy/\Vehicle =

Impact of 1.4 sec
measured increase

onnes of CO,, ~10.800 barrels of Ol

ot estimated in Origingl Scorecord

e QOil Used: 3.9 million barrels
e (Can go up or down...same math

) )))
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Why Add Impact Elements?

Carbon

Sources:

- https://www.fhwa.dot.gov/bipartisan-infrastructure-law/docs/bil_overview_20211122.pdf
- https://www.fhwa.dot.gov/legsregs/directives/notices/n4510858/n4510858 t1.cfm

- http://realsolutions2.transportation.org/pages/GHGReductionSummary.aspx
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https://www.fhwa.dot.gov/bipartisan-infrastructure-law/docs/bil_overview_20211122.pdf
http://realsolutions2.transportation.org/pages/GHGReductionSummary.aspx
http://realsolutions2.transportation.org/pages/GHGReductionSummary.aspx

Why Add Impact Elements?

Fuel Use/Prices

Sources:
https://www.cnbc.com/2022/03/07/gas-prices-are-heading-to-a-new-all-time-record.html

P
N
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I\

https://www.gasbuddy.com/charts



https://www.cnbc.com/2022/03/07/gas-prices-are-heading-to-a-new-all-time-record.html
https://www.gasbuddy.com/charts

State Results
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Appendix B - State Summaries




Maryland Summary
Left (Original), Right (Update)

) ))/
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State Trends: Hours of Delay/Signal/Day

37 states with 10%+ increases

Oct2020 Dec2021
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MPO/MPA Analysis
401 Areas Analyzed - 93% of Signals

MPAs/MPOs with...

100 or more signals analyzed:

500 or more signals analyzed:

1,000 or more signals analyzed:

266, up from 254

79, up from 69

45, up from 41

SCAG (Los Angeles)

NYMTC (New York)

CMAP (Chicago)

MTC (San Francisco Bay Area)
NCTCOG (Dallas/Ft. Worth)
NJTPA (Northern New Jersey)
DVRPC (Philadelphia)

HGAC (Houston)

SEMCOG (Detroit)

NCR TPB (Washington, DC)
MAG (Phoenix)

DRCOG (Denver)

PSRC (Seattle)

ARC (Atlanta)

Boston Region MPO
Miami-Dade MPO

SANDAG (San Diego)

OKI RCOG (Cincinnati)
Metropolitan Council {Twin Cities)
Baltimore RTB

EWCGOC (St. Louis)

SPC (Pittsburgh)

NOACA (Cleveland)

PACTS (Portland, OR)

MARC (Kansas City)

17,226

24

23,001 617 60.5% 20.0 127.7
15,191 11,513 347 62.3% 23.1 74.0
7,961 21,529 979 61.6% 18.2 108.7
7,290 14,808 332 59.9% 20.0 82.5
5,986 19,962 971 61.4% 19.6 108.7
5,912 17,905 532 60.5% 18.9 93.8
5,577 17,599 586 59.7% 19.0 92.9
5,339 19,935 962 60.1% 21.3 118.1
5,105 19,284 1,491 67.7% 15.2 81.4
4,913 22,090 520 63.9% 19.5 119.6
4,099 28,465 955 63.2% 18.5 146.0
3,824 20,484 537 68.0% 15.9 90.5
3,479 17,410 341 61.1% 19.7 95.1
3,316 29,554 898 64.0% 21.0 172.6
3,200 17,085 405 56.6% 22.2 105.5
2,876 30,253 1,153 61.3% 24.9 209.2
2,755 18,539 450 59.6% 20.0 102.9
2,716 18,177 743 66.6% 16.0 80.9
2,692 13,739 598 66.3% 14.9 56.7
2,687 19,605 586 62.0% 19.9 108.3
2,318 21,933 1,005 68.6% 15.3 93.4
2,242 14,912 708 62.4% 18.5 76.5
2,131 15,594 759 62.8% 16.8 72.6
2,050 15,362 289 64.1% 17.3 73.7
1,992 17,971 626 63.4% 15.5 77.5

[e]
N ﬁ%
= =~ N
R

7,030
3,593
2,766
1,922
2,081
1,773
1,656
2,016
1,329
1,878
1,913
1,106
1,057
1,830
1,080
1,924
906
702
488
931
692
548
495
483
493

18,311
9,357
7,205
5,006
5,420
4,618
4,314
5,250
3,462
4,893
4,983
2,881
2,754
4,767
2,812
5,011
2,360
1,830
1,271
2,424
1,802
1,428
1,288
1,257
1,285
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Metro Area Trends: Hours of Delay/Signal/Day

39 areas with 10%+ increases




Maryland MPO/MPA Summary
Left (Original), Right (Update)

MPOs Listed by Signal Count

DN DHD/ DHD/ Annual CO: Annual Oil
g ignal A ([Tonnes Barrels
Baltimore RTB 2087/ 199 94 108 16% 339,719 884,819

Mational Capital Region TPB 1,586 19.4 7% 137 24% 253,613 660,550
Hagerstown-Eastern Panhandle MPO 163 16.7 12% 64 9% 12,116 31,556
Salisbury-Wicomico MPO 99 17.1 9% = | 8% 10,498 27,341
Wilmington AreaPlanning Council 59 174 -1% 102 -12% 7,045 18,348
Cumberland Area MPO 54 14.2  -3% 43 -17% 2,710 7,059
Calvert- 5t. Mary's MPO 45 10.0 1% 113 i 2,946 15,488 |

) )):
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Maryland County Summary
Left (Original), Right (Update)

Counties Listed by Signal Count

DN D/V DHD/ DHD/ Annual CO; Annual Oil

County Sigmals (Secs) A(%) Signal Signal A (Tonnes) (Barrels)
Baltimore City 11653 230 11% 92 23% 125517 326,916
Montgomery 786 195 10% 135  35% 124,214 = 323,524
Baltimore B54 157 11% 123 2054 93,531 243 606

Prince George's 547 19.3 425 145 20%% 45, 255 248,097
Anne Arundel 387 190 7% 129 11% 58, 142 151,436

Howard 228 176 10% 103 34%% 27,371 71,289
Frederick 166 203 11% 102 % 19,819 51,620
Harford 165 19.6 & 135 -6% 26,004 67,739
Washington 163 16,7 12% B4 9% 12,116 31,556
Worcester 121 91 -23% 53 -48% 7,430 19,353 ,

)
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Trends: Hours of Delay/Signhal/Day

38 counties with 10%+ increases

B ward, L |

Miami-Dade, FL

San Francisco, CA

Hillshorough, FL

I

Palm Beach, FL Bexar, TX N
Orange, FL King, WA | E—
Cla Franklin, OH
Oran Baltimore City, MD |

Maricopa, AZ Middlesex, MA I ————

Mecklenburg, NC Nassau, NY Ie—
Duval, FL Oklahoma, OK I ——
Los Angeles, CA Allegheny, PA e —————
Marion, IN Philadelphia, PA ——————
Washington, DC Santa Clara, CA

Suffolk, MA Essex, N) |—
Harris, TX Denver, CO | —

New York, NY Alameda, CA I ————

San Bernardino, CA Hudson, NJ —
Cook, IL Hamilton, OH EE———
Tarrant, TX Cuyahoga, OH |E—

St. Louis, MO Queens, NY IS
Wake, NC Kings, NY m———
Travis, TX Erie, NY EE——

Oakland, M Multnomah, OR

San Diego, CA Wayne, M| EES——

Riverside, CA Bronx, NY HEE——
Dallas, TX Hennepin, MN E—

o
wu
o

100

W Dec 2021
W Oct 2020

150 200

250

ol
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Disclaimer/Reminder...

‘Worst’ Intersections Many reasons to make ‘the list’

Scorecard Update has 7 different tables, 92 intersections listed

Tables (filtered for 1,000+ observed crossings/day) Highest Weekly Average Delay/Vehicle Intersection

e Top 25 Average Weekly LOS in Metro areas
e Top 25 Peak Demand Hour LOS in Metro areas
e AM peak LOS “F” in Metro areas (11 signals)
e Top 10 PM Peak LOS in Metro Areas
e 81 Signals with LOS “F”
e Top 10 Weekend Midday LOS Nationally
e 18 Signals with LOS “F”
* Non-Metro Avg Weekly LOS (11 over 50 secs)
 Top 10 Avg Weekly vehicle split failure %

21 states and b7 counties represented in the 92 ‘slots’

However...none were in Maryland

29



Interactive Map
All Intersections Analyzed are Clickable, with embedded Street View

Added Detail in Update

) )))

Signals Scorecard Homepage:
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https://inrix.com/signals-scorecard/
https://inrix.com/signals-scorecard/map

Interactive Map
All Intersections Analyzed are Clickable, with embedded Street View

) )))
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https://inrix.com/signals-scorecard/map

That’'s 241,181...What about the rest?

All Signals Tagged as such in OpenStreetMaps (OSM) is included...you can help fill gaps!
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Key Findings

Revisit Original Scorecard Findings
e Signals contribute more to overall network delay than previously thought
 Middays need more attention, ‘AM peak may need less’
New Findings
* Travel patterns are on the way, but not yet at, the ‘new normal’
* Consider ‘time of year’ timing plans
e Signals and Climate - Part of the Solution...or the Problem?

) )))
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Reference Sites/Links

US Signals Scorecard:
* Home Page: https://inrix.com/signals-scorecard/

e April 7, 2022 Webinar: https://inrix.com/resources/on-demand-webinar-inrix-u-s-signals-scorecard-april-2022-update/

* Interactive Map: https://inrix.com/signals-scorecard/map/
* Blog post: https://inrix.com/blog/signals-scorecard-insights/
* Original Scorecard Archive: https://inrix.com/signals-scorecard/archive/

INRIX IQ Signal Analytics
* Product Page: https://inrix.com/products/signal-analytics/
e 1Q Trial: https://ig.inrix.com/
* Videos:
*  How it works: https://www.youtube.com/watch?v=jXiiikasS9A&feature=youtu.be
* Intersection Analytics Module (w/CATT Lab): https://ritis.org/tutorials/videos/404397193
References:
e  FHWA's ATSPM Home Page:
*  https://ops.fhwa.dot.gov/arterial_mgmt/performance _measures.htm

* 0Old Causes of Congestion Study:
. https://ops.fhwa.dot.gov/congestion_report/executive_summary.htm#what_is_congestion

e USDOT BTS/TETC Coalition/UMD CATT Lab TDADS Study:
e  https://tetcoalition.org/projects/transportation-disruption-and-disaster-statistics/
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INRIX U.S. Signhals Scorecard

Thank You

Visit: https://inrix.com/signals-scorecard/
https://ig.inrix.com

Contact: Rick Schuman
rick@inrix.com
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