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Demonstration of online TIM PM tool



Project Background

Information came out of NCHRP 07-20 (completed in November 201 4)
TRB NCHRP 07-20 research team

Project panel
Applied Engineering Management Corporation (AEM)
Texas A&M Transportation Institute (TTI)

Obijectives

Develop concise guidance on the implementation of TIM performance measurement that is

applicable to a broad spectrum of transportation and incident responding agencies.

Develop a model database (including schema) for the data elements and performance
measures suitable for eventual aggregation of performance measures at a state and

national level.



Research Approach

Conduct a review of existing literature on TIM and TIM
performance measurement.

Conduct telephone interviews with TIM agencies/practitioners to
identify best practices in TIM performance measurement.

Compile information into guidance document.



Research Products
I

1 Written guidance document

1 TRB formatted version downloadable or for purchase from TRB’s website (available
early 2015)

2 Version submitted to TRB in November 2014 (currently available via download from TIM
PM website — see below)

1 Online guidance — TIM PM tool

1 Accessible via the TIM Network website: ti the
® timnetwork.org - click “Performance Measures” tab on menu bar I I l
_ ETWORK

o More user friendly

o1 Allows for questions and comments to create a dialogue regarding TIM performance

2 TIMPM

GUIDANCE FOR IMPLEMENTATION OF TRAFFIC INCIDENT
MAMAGEMENT PERFORMAMCE MEASUREMENT




> General guidance on TIM performance measurement

> Model TIM performance measurement database



TIM performance measures

Sources of TIM performance data
Challenges with TIM data

Data mining, reporting, and visualization
Summary of interviews with 8 agencies

Key points for success



TIM Performance Measures

TIM performance measures and definitions
How to calculate the performance measures

Putting TIM performance into context (analysis by factors such as
incident severity, etc.)

Current practices in the use of TIM performance measures




Incident Timeline
I

Guidance presents
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TIM PM Definitions and Calculations

Guidance provides Measure Calculation Definition

definitions and

culati for th Detection Time Ti—To Time between the incident occurring and the incident being
RlENIETETE el Hi reported. Detection time is not typically reported due the fact
time-based TIM that the actual time the incident occurred is often unknown.
performance Verification Time T,—-Ta Time between incident being reported and the incident being

e verified. TMCs can typically assist with verification through use

of their CCTV cameras

Response Time T,-T, Time between the incident being verified and the first responder
arriving on scene. Law enforcement may not always be the first
party to arrive on scene.

Roadway Ts—Ta Time between the first recordable awareness of the incident by
Clearance Time a responsible agency and the first confirmation that all lanes are
(RCT) available for traffic flow.

Incident Te—T1 Time between the first recordable awareness of the incident by
Clearance Time a responsible agency and the time at which the last responder
(ICT) has left the scene.

Time to Return T,-To Time between the incident occurring and the traffic has returned

to Normal Flow to normal flow after all clearance activities are complete.




3 National TIM Performance Measures

and Current Practices
I [

Guidance provides

definitions and Roadway ® Nearly 90% of areas collecting
current practices this metric do so consistent
regarding the Clearance with the FHWA definition.

3 national TIM Time e Read additional detail

performance
measures.

Incident * Nearly 75% of areas collecting
Cl this metric do so consistent
€arance with the FHWA definition.

Time ¢ Read additional detail

* FHWA estimates that
Secondary approximately 20 percent of
Incidents all incidents are secondary.

¢ Read additional detail




Data Sources for TIM PMs

1 Guidance discussions challenges with TIM data
o Inconsistent definitions
o Data sharing, exchange, and integration

= Data availability and quality

1 Guidance presents example practices:
o1 llinois Division of Highways Emergency Traffic Patrol Assist Report

o Freeway and Arterial System of Transportation (FAST) incident input
screen

o Florida Highway Patrol electronic crash form
o Use of Traffic and Criminal Software (TraCS) in Arizona

o Virginia DOT TOC integration with Virginia State Police




FAST Incident Input Screen

Collecting data
for 2 of the
national TIM
performance
measures.

Add Mew Incident £
Time Stamp: |E-f?;"2t]14 | 2:29 PM '; EI Incident Type: I -
Corndor: | CcC-215 EB | Location:| past Rainbow, (Southern Bi| Roadway ID: | 507 |(Segment ID:| 1
Which Lanes Blocked: = |Number of Lanes: Estimated Duration (Minutes): |Epﬂ
Message: g/7/2014 2:29 PM, | | Use other routes | | Expect delays

on CC-215 Eastbound past Rainbow, (Southern Mditho:
Beltway),
Tow Truck Arnived: = gi Lane Cleared: =

Severity: - ‘:il Ck Involvled

| | Quick Clearance | | Veh Moved by Ttself | | Injury/Ambulance

| AlertAll | | GovDelivery| |




Florida Highway Patrol Electronic
Crash Form

Collecting data for

i o =T~ el s s il e s = o
all 3 national TIM e = L . =] Liovines) (] Nontictoriots
performance General \J\Veh'ldas \[.‘Petsu-ns "J._‘Businessas "J._‘_!'Jar!atfves "'J._‘_L‘.‘lagrams \‘]_\Non-\fehiderDemDamage -
e Crash identifiers & Roadway | Crash Information | Violations | Pictures | Attachments | Approval
Form Type County cw [ crash in City Limits Agency Case No Agency CAD No
2| s LACKSONVILLE  +] [ X] [ —
Crash Date/Time Reported to Agency Date/Time\ Dispaiched Date/Time On Scene Date/Time Roadwayf/Roadway Cleared Date/Time
24 -) = | <] O gocs :
Crash
‘ Cleared Scene Date/Time Investigation not Complete |
Source of Information
|L.|‘\W ENFORCEMENT AGENCY
Lattude
[ nNaommsas || |

Roadway Description for Location of Occurrence . Distance to Crash Location  Direction
| 8 L | e | — L | I

Enter MM first if Intersecting Descnption iz Mie Marker
Functional Class Type Functional Class Detail

[rveE = =

Type of Shoulder

[ Flag for FOOT




Data Mining, Reporting, and Visualization

Example Practices
]
1 Florida DOT District 4
Weekly Incident Duration Report
Real-time display of TIM PMs
o Virginia DOT
Dashboard
Hampton Roads Quarterly Report

1 FAST — archived CCTV incident snap shots

o1 University of Maryland Center for Advanced Transportation Technology
(UMD CATT)

Incident timeline

Impact of incident — heat map



FDOT D4 Weekly Incident Duration

Performance measures
summary, including RCT
and ICT for current
week, previous week,
and 52-week average.

Average open roads
duration.

Weekly Incident Duration

4 A

Performance Measures Report
Includes All Responders SU nq U | Df"
District 4 Florida's Inceligent Transportation System
Rl P Reporting from Sep 8, 2013 to Sep 14, 2013
Created on:  September 16, 2013 9:57 am Report Template version 2.2
Performance Measures Summary
52-Week Average Current Week Previous Week

Events included in Performancs Measures & 114 &9

A_ Motification Duration (min. )" o0 oo 0.0

B. Verification Duration (min.) i1 i2 14

C. Response Duration (min.) 3.8 40 42

D. Open Roads Duration (min.) 314 281 355

E. Departure Duration {min.) 12.8 17.0 214

Roadway Clearance Duration (min_} 6.2 132 14

Incident Clearance Duration (min.) 54.8 50.2 625

*FHF Data is not available for Notification Duration
Incident Duration Summary
52-Week
Average
Current Week
Previous Week
o 10 20 0 40 50 &0 70

|Imﬂ:ﬂimDuaim W Verificallon Curation W Response Duratlon [l Open Roads Duration W Departure Duralon

Open Roads Duration / Week

Roadway Clearance Duration / Week

“ = 411
T 355 gdl:l B
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o ‘I:I

S2-Wiack Average Curent Week Previous Wask S2-Week Average

Feeporting from Sep 3, 2013 w Sep 14, 2013 Broward




FDOT D4 Real-Time Display of TIM
PMs

Current district wide
average RCT.

Compare current RCT
to RCT at the same
time the previous
year.

St Lucie

Track status in each
county (number of
current minor,
intermediate, and
major incidents;
average RCT for
each type of
incident).

Palm Beach




VDOT Dashboard

Y, IT21111d. 20V  online Services | Commonwealth Sites | Help | Governor

Performance Safety Condition Projects Citizen Survey Finances Management
HOME HELP QUICK START FEEDBACK

Percentage/
number of incidents
by incident

Garrett W. Moore, P.E.
Deputy Commissioner Chief Engineer

Highway Performance - Incident Duration

o Choose Measure District Severity Incident Type Date Range
duration. Incident Duration V] [Statewide] V] [An V] [rAn V] [YearoDae  v]
Incident Duration Information on the Incident Duration Measure

(Average: 64 Minutes) How to use this measure

Searchable b . )
y ® Percentage of Incidents © Number of Incidents This is a measure of how long it takes to clear unplanned events, which

. . . . affect traffic, from Virginia highways. This is not just a VDOT measure —
district, incident

all responders are included: State Police, Fire and Rescue, VDOT, etc.
severity, incident

Only vehicle, tractor-trailer, or HAZMAT events are included (not
congestion or traffic slowdowns)

Time Is measured from when an event is verified and logged in, until
responders have cleared. Incidents of less than 10 minutes are not
included:; all other incidents are reported as less than 30 minutes, 30 fo
60 minutes, 60 to 90 minutes, and more than 90 minutes. These are log
entries, so there will be occasional errors.

type, and date.

Choose a District and a Date Range from the selectors at the top
Choose to view a summary of the information based on percentages or
numbers of incidents (use the “radio” buttons). There is more
information on the “Details™ and “Trends” tabs, below.

Percent of Incidents Cleared by Time Category
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o
Jan2014  Feb2014 Mar2014  Apr2014  May2014  Jun2014  Jul2014  Aug 2014
| —— <0 Minstes O 0t060Minutes == G0to 50 Minutes == >30 Minutes |

Dashboard v3.0 © Copyright 2007 a Department of Transportation. All Rights Reserved. Updated: 08/06/2014 5:18 AM




VDOT Hampton Roads Quarterly

Report

Average SSP
response time,
clearance time,
and verification to

=

clear.

Cumulative
distribution curve
showing

percentage of

incidents cleared
within different

times.

% of Total Events

100%
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80%
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40%
30%
20%
10%

0%

This line graph shows the
average SSP Response time -
duration from the time an incident
is verified to when a SSP truck
arrives on scene; the average
Incident Clear Time - duration
from SSP arrival until the incident
is cleared or the SSP is relieved
by an outside agency; and the
total amount of time from initial
verification to clearance for Q3
and Q4 2012.
In Q4 the average SSP response
time decreased by over a minute
and incident clear time remained
constant, causing the average
incident duration to decrease

from 32 minutes in Q3 to 31
\ minutes in Q4.

\

Average Incident Duration* Goal:
*Only includes incidents with a SSP response, where SSP was not the zéﬁir:ﬂ:s
detection source because this generally forces response time to be zero
| —4—SSP Response Time ——Incident Clear Time —#&— \erification to Clear T|me|
35
30 325 A
31.9 317 300 30.6 313
w25 ._./l\.__’_.___.
g 24.6 Lo Yo W'-3 23.6 241
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=
15
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9.2 9.4 By Y + A
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0
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Fourth Quarter Event Clearance

20 30

| \ At 30 minutes, 76% of total events or 1
| 14,002 events were cleared in the
/ : fourth quarter of 2012.

] I
|

| \ 1 [

I | ' |AU10minutes, 4% of total events or [

8,107 events were cleared in the

I I fourth quarter of 2012 i

! | |

40

50
Minutes

60 70

Of the 18,424 events logged
by the Hampton Roads
Transportation Operations
Center in the fourth guarter of
2012, 92% (16,905 events)
were cleared within 90 minutes
of verification.

Of the approximately 1,500
events that lasted more than
90 minutes, the top event
types were:
Roadwork - 41%
Choke Point - 29%
Accidents - 8%




FAST Archived CCTV Incident Snap

Shots

Review snap shot
to obtain details
about incidents.

Helps generate 30-
60-90 calculations
(of roadway
clearance times) for
Nevada DOT.

' (% Histosical Freewsy Traffic %

2> C t‘bugani.nvfa-st,ong_zi.afe:ynn:idun: aspi
[ CCTV Snapshot Wall...

Traffic incident List (Please get real time incident information by subscribing text or emad

message from herg)

Year: [2014 v | Month: (8 v | Query

Date & Time Corridor Location
18/4/2014 S06:00  |Sahara West |L:|.2
M {Bound
l8/4/2014 42500 highway
P Rt lm closed
[8/4/2014 42600 | highway
) [ = closed
18/4/2014 42600 | nighway
o SR 159 L[t iny closed
bl 05 past Ccaig oad right ane
P I
B/4/2014 40700 |US-95 North & highway
Mt Charleston area

M lsouh pchatetonded  ldosed
B8/d/2014 31700 | Li5-9% Southbound to 115 Morthbound
et (Ramp I right lane
gﬂmu 900 505 g Dast Eastern Ave center lane |
[£/4/2014 24000 | before -1 Interchange (Southern

cc-215 €8 right lane
oM | ety o
(8/4/2014 2:34.00  |Sahara West _

Las Vegas Bhvd

= Bound Intersection |
ﬁ’;‘m“ FAS0 e o5 B fore Lak right lanes I
i-:m“ 51300 150558 before Eastemn right lane

8/4/2014 8:10:00

R e

I e

=

apshot Animation |

Date: [5:412014

VOOW_

Start Time: 240PM | End Time: 350 M | (EELDD
& W & 2a0i00 pm

—"

© CCTVS00
EM.! JOES/218 §




UMD CATT Lab Incident Timeline

I-95 NORTH PAST MD 32

Combined timeline e e _— _— e — .
q 12:30 PM|May 17, 1PM 1:30 PM 2 PM 2:30PM  May 17,
showing TMC AN " asiia
. . TOC?
communications, L, 4 ® ¢
< <
notifications and [(Show full text |
¥ Notifications and responders
responders, lane R ; — o TR — e e
12:30 PM{May 17, 2010 1PM 1:30 PM 2 PM 2:30PM  May 17, 2010
status, and overhead 12:33:11 PM s
. )E_:HiRT_l.(lnit9702 :
sign messdages. Fireboard
’_
| CHART Unit 5703
Etatepulme
Medevac
*o= ==

CHART Unit 3700
®
TRANSCOM
°

:nv. Tow, Light Duty

Investigation-accident |
o — — — = — e = = = = = = = = = =
¥ Lane status

T T T T T T T T T T T T T T T T T T T T T T T T
12:30 PM{May 17, 2010 1PM 1:30 PM 2 PM 2:30 PM May 17, 2010
12:33:11 PM 2:43:18 PM
South
oulde
North
oulde
¥ Overhead sign messages
T T T T T T T T T T T T T T T T T T T T T T T
12:30 PM[may 17, 2010 1FM 1:30 PM 2PM 2:30 PM wmay 17, 2010
12:33:11 PM

2:43:18 PM

7701: 1-95 Morth, prior to exit 38 MD 32
7703: 1-95 South, South of exit 41 MD 175

3320: 1-95 NB @ Brooklyn Bridge Road

7702: [-95 SB, prior to exit 34 MD 100




UMD CATT Impact of Incident — Heat

Impact of incident on

speeds upstream of
incident and over time.




Database terminology

Data elements

Database schema

Data dictionary

Database scripts for creating database and populating look-up tables
Populating the database with data

Querying the database

Analysis of performance using the various data elements in the database

Example applications of the model database



Data Elements and Database Schema

1 Data elements associated with:
o Incident timeline, conditions, and severity
Roadway and location of incident
Lanes involved
Vehicles involved

Participants involved

Emergency responders
involved

1 Database scripts e

o Create database g
o Populate look-up tables

o Database queries




Populating the Database

Last Respondant Departed Date/Time: MM/DD/YYYY % | Time

L1d

New Incident
Incident Name: f r
Guidance includes Incident Description:
a simple example
incident data entry Text
screen for use with
the model TIM PM Incident Type: Crash ¢
database. Severity:  Minor &)
Guidance also Secondary Incident? (_JNo ()Yes
includes a discussion If this is a secondary Incident, what was the Primary Incident?
on importing _Incident Names 3
.e):ISftIE 2 ddCI: q;efs Incident Date/Time: MMDIDNOC J e :]
into the database. Repored DaarTine VMDD 5) Time 3
Verification Date/Time: MM, :J' dime :J
Response Dispatched Date/Time: ~ MM/DD/YYYY 3 | Time :)
Response Arrived Date/Time: MM/DD/YYYY & ] Time :]
All Lanes Open Date/Time: MM/DDYYYY : | Time :
J
J

Normal Flow Retuned Date/Time: ~ MM/DD/YYYY & | Time

[ Add Roadway Information | [ Add vehicle Information | | Add Participant Information |

| Add Weather Information |

[_swe | [ ome ] [ rewmiorome ]




Querying the Database - SQL

Guidance provides scripts to query the database:

This simple script returns the total number of incidents in the database:

select count(*)
from Incident;

This script returns the number of primary incidents in the database:

select count(*)
from Incidents
where parent_incident _id is null;

The following database script asks the database to provide the % of secondary incidents in the
database (as a percentage of all incidents in the database):

select 100*(select count(*)
from incident i
where i.parent_incident _id is not null) /

(select count(*)
from incident i);

Guidance also provides more complex scripts associated with calculating the
TIM PMs



Analysis of Performance Using the

Database

Performance o Overall

Measures: 01 by incident severity
ICT
RCT

I minor, intermediate, major

01 by injury severity

Secondary

(CIGERIS o non-injury, injury, fatality

01 by roadway characteristics
o type, name, direction
1 by lanes involved

1 shoulder only, 1 lane, multi-lane

o by time of incident

o peak periods, days of week, months of year




Example Applications of the Model
Database

Four example organizational objectives:
Improve TIM performance for freeway incidents.
Identify improved roadway clearance strategies for lane-blocking freeway incidents.

Reduce incident clearance times through implementation of a freeway service patrol
program.

Reduce secondary incidents throughout the region.

Obijectives of examples:
Selection of performance measures and targets
Application of the model database
Development of database queries and scripts
Demonstration of data mining and analysis

Visualization of performance measures and interpretation of results



timnetwork.org
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