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Project Background

 Information came out of NCHRP 07-20 (completed in November 2014)

 TRB NCHRP 07-20 research team
 Project panel

 Applied Engineering Management Corporation (AEM)

 Texas A&M Transportation Institute (TTI)

 Objectives
 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

 Written guidance document
 TRB formatted version downloadable or for purchase from TRB’s website (available 

early 2015)

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

 Online guidance – TIM PM tool
 Accessible via the TIM Network website:  

 timnetwork.org - click “Performance Measures” tab on menu bar

 More user friendly

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



 General guidance on TIM performance measurement

 Model TIM performance measurement database

Overview of Guidance



 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

General Guidance on TIM Performance 
Measurement – Content Overview



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

Guidance presents 
and explains the 
incident timeline 
and the associated 
time-based TIM 
performance 
measures.



TIM PM Definitions and Calculations

Guidance provides 
definitions and 
calculations for the 
time-based TIM 
performance 
measures.

Measure  Calculation Definition 
Detection Time   T1 – T0  Time between the incident occurring and the incident being 

reported. Detection time is not typically reported due the fact 
that the actual time the incident occurred is often unknown.  

Verification Time  T2 – T1  Time between incident being reported and the incident being 
verified. TMCs can typically assist with verification through use 
of their CCTV cameras  

Response Time   T4 – T2  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 
Clearance Time 
(RCT) 

T5 – T1  Time between the first recordable awareness of the incident by 
a responsible agency and the first confirmation that all lanes are 
available for traffic flow.   

Incident 
Clearance Time 
(ICT) 

T6 – T1  Time between the first recordable awareness of the incident by 
a responsible agency and the time at which the last responder 
has left the scene.  

Time to Return 
to Normal Flow 

T7 – T0  Time between the incident occurring and the traffic has returned 
to normal flow after all clearance activities are complete. 

 



3 National TIM Performance Measures 
and Current Practices

Guidance provides 
definitions and 
current practices 
regarding the       
3 national TIM 
performance 
measures. 



Data Sources for TIM PMs

TMC

FSP

Law enforcement

 Guidance discussions challenges with TIM data 
 Inconsistent definitions

 Data sharing, exchange, and integration

 Data availability and quality

 Guidance presents example practices:
 Illinois Division of Highways Emergency Traffic Patrol Assist Report

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

 Florida Highway Patrol electronic crash form

 Use of Traffic and Criminal Software (TraCS) in Arizona

 Virginia DOT TOC integration with Virginia State Police

TIM PM from TMC 
Operator Logs

TIM PM from FSP or 
Combined Logs 

TIM PMs from Law Enforcement 
or Combined Data 



FAST Incident Input Screen

Collecting data 
for 2 of the 
national TIM 
performance 
measures.



Florida Highway Patrol Electronic 
Crash Form

Collecting data for 
all 3 national TIM 
performance 
measures.



Data Mining, Reporting, and Visualization 
Example Practices

 Florida DOT District 4
 Weekly Incident Duration Report

 Real-time display of TIM PMs

 Virginia DOT
 Dashboard

 Hampton Roads Quarterly Report 

 FAST – archived CCTV incident snap shots

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

 Impact of incident – heat map



FDOT D4 Weekly Incident Duration 
Report

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

Average open roads 
duration.



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.

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



VDOT Dashboard

Percentage/ 
number of incidents 
by incident 
duration.

Searchable by 
district, incident 
severity, incident 
type, and date.



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.



FAST Archived CCTV Incident Snap 
Shots

Review snap shots 
to obtain details 
about incidents.

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



UMD CATT Lab Incident Timeline

Combined timeline 
showing TMC 
communications, 
notifications and 
responders, lane 
status, and overhead 
sign messages.



UMD CATT Impact of Incident – Heat 
Map 

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

Model TIM Performance Measurement 
Database – Content Overview



Data Elements and Database Schema

 Data elements associated with:
 Incident timeline, conditions, and severity

 Roadway and location of incident

 Lanes involved

 Vehicles involved

 Participants involved

 Emergency responders
involved

 Database scripts
 Create database

 Populate look-up tables

 Database queries 



Populating the Database

Guidance includes 
a simple example 
incident data entry 
screen for use with 
the model TIM PM 
database.

Guidance also 
includes a discussion 
on importing 
existing datasets 
into the database.



Querying the Database - SQL

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 provides scripts to query the database:

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



Analysis of Performance Using the 
Database

Performance 
Measures:

 ICT

 RCT

 Secondary 
Incidents

 Overall

 by incident severity
 minor, intermediate, major

 by injury severity 
 non-injury, injury, fatality

 by roadway characteristics
 type, name, direction

 by lanes involved
 shoulder only, 1 lane, multi-lane

 by time of incident
 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.

 Objectives 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 

Demonstration of Online Tool
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