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Planning and Operations Data Integration –

 
What’s New

Examples of applications

» Integrated Corridor Management

» Transportation System Management and Operations (TSM&O)

Examples of tools

» Analytic

» Integration and Display



Congestion –

 
Capacity investments are not cutting it

Reliability

Safety

DOTs need to be accountable to the public 

Private sector

Need for interagency corporation

Federal policy



FHWA

» ICM, ATM, TSM&O, Planning for Operations

» Reauthorization

» HPMS, TMG Update



Roles and Benefits for Planning

» Long range transportation plan

» State Transportation Improvement Plan (STIP)

» Corridor/regional/modal studies

» Congestion and Performance Modeling

» Utilize O&M data for planning purposes

» Include O&M strategies in planning process



Benefits for Operations
» Monitor and optimize operation and safety of the transportation 

system
• Customer focused

• Collect and utilize data to manage system

» Shape the transportation plans for future to include O&M

Benefits for System Users
» Improved ability to address short and long-term needs
» Improved reliability
» Improved emergency preparedness

IMPROVED SYSTEM PERFORMANCE



PlanningPlanning
FactorsFactors

Regional Vision and GoalsRegional Vision and Goals

MetropolitanMetropolitan
Transportation PlanTransportation Plan

Transportation Transportation 
Improvement ProgramImprovement Program

Strategy SelectionStrategy Selection

SafetySafety

A Systematic Approach toA Systematic Approach to
••

 

Develop Performance MeasuresDevelop Performance Measures
••

 

Obtain DataObtain Data
••

 

Identify Problem LocationsIdentify Problem Locations
••

 

Develop StrategiesDevelop Strategies
••

 

Analyze AlternativesAnalyze Alternatives
The The Congestion Management ProcessCongestion Management Process

 

is a is a 
key component of this systematic processkey component of this systematic process

Implementation

Monitoring
And
Evaluation

Regional Operations ObjectivesRegional Operations Objectives



FHWA Planning for Operations Web site

» www.plan4operations.dot.gov

Guidebook on the Congestion Management Process in 
Metropolitan Transportation Planning

» www.ops.fhwa.dot.gov/publications/cmpguidebook/cmpguidebook.pdf

Management and Operations in the Metropolitan Transportation 
Plan –

 
A Guidebook for Creating an Objectives-Driven, 

Performance-Based Approach

» www.ops.fhwa.dot.gov/publications/moguidebook/moguidebook.pdf

http://www.plan4operations.dot.gov/


Invest in the right strategies
» A predictive capability to help determine which combinations of 

strategies are likely to be most effective

Invest with confidence
» Minimize conflicts or unintended consequences that would 

otherwise be unknowable before implementation

Improve the effectiveness/success of implementation
» Help in building consensus among stakeholders

» Optimize implementation staging



Archived
Data

Comprehensive
Situational
Awareness

Modeling
and

Simulation

Trusted
Models

Substantive
Alternatives

Analysis

Performance
Measurement



USDOT ICM Program

» Three Stage 2 AMS Sites (Minneapolis, San Diego, Dallas)

Caltrans CSMP

» Twenty major corridors in California

» Sacramento, SF Bay Area, Los Angeles region, Monterey/Santa Cruz, 
Orange County, San Diego, some Valley locations

Atlanta GA

» Beltway and Radial Highways

New York

» Buffalo and Mid-town Manhattan





Traffic incident management

Traveler information systems

 (for roadways and transit)

Regional traffic management

 centers

Freeway management

Regional traffic signal coordination

Work zone traffic

 management

Electronic payment 

Freight management



TSM&O is an organizational shiftorganizational shift

 
from                          

transportation system outputs                                   (e.g., 
lane miles resurfaced) to mobilitymobility

 
outcomesoutcomes

 
(travel 

time reliability), that maximize                                                     maximize                                                     
the efficiencythe efficiency

 
of the system

TSM&O is a fundamental change

 in the way we solve the urban

 transportation problem

http://www.smartsunguide.com/


Active Arterial Management

Incident Management

Performance Measurement



To NW 84th

 

Ave

WBEB
WB
EB

Close Median Close Median 
Opening Opening 

for Eastbound Ufor Eastbound U-- 
TurnsTurns

Transit Signal PriorityTransit Signal Priority

Traveler Information Displays Traveler Information Displays 
in Government Centerin Government Center

EBWBEB

RailRail--Highway Grade Highway Grade 
Crossing MonitoringCrossing Monitoring

Rail-Highway Grade 
Crossing Monitoring

Traveler Traveler 
InformationInformation

Northbound OffNorthbound Off--Ramp/Ramp/ 
Broward Improvement AlternativesBroward Improvement Alternatives

•• PeakPeak--Hour OffHour Off--Ramp SignalingRamp Signaling
•• Northbound Approach RealignmentNorthbound Approach Realignment

Transit Signal PriorityTransit Signal Priority

Transit Transit 
Signal PrioritySignal Priority

Traveler InformationTraveler Information
at Triat Tri--RailRail

Corridor Applications

Traffic Signal Optimization
AVL Update
Real-Time Transit Information Displays
Broward County VIDS
Incident Management
AVI
Fiber Communications

CCTV & 
DSRC 5.9 Antennae

MVDS

DMS

Bus Stops with Existing Shelters
Could be Upgraded

Bus Shelter –

 

Ready for Next Bus

iHub Comm Box



TSM&O Network
Broward Boulevard

Sunrise Boulevard

31
st

A
ve

U
S 

1

I-9
5

Synchro Broward/ Andrews

Data Analysis Simulation Video Performance
Measures

BCT
Tri Rail

Synchro
Broward/ Andrews

Simulation Video
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Direct MeasurementDirect Measurement Indirect MeasurementIndirect Measurement

ContinuousContinuous Special StudiesSpecial Studies

Probe VehiclesProbe Vehicles Instrumented CarsInstrumented Cars

ContinuousContinuous Special StudiesSpecial Studies

ITS Roadway ITS Roadway 
EquipmentEquipment

Spot SpeedsSpot Speeds

TransformationTransformation

ShortShort--Term Term 
Traffic CountsTraffic Counts

VolumesVolumes

ModelsModels

Forecasting ModelsForecasting Models

Postprocessors Postprocessors 

Travel TimeTravel Time
(route segments or trips)(route segments or trips)

Performance MeasuresPerformance Measures
(roadway characteristics, (roadway characteristics, 
ideal travel conditions, volumes)ideal travel conditions, volumes)



A. Sketch-planning tools

B. Travel demand models

C. Analytical/deterministic tools (HCM-based)

D. Traffic signal optimization tools

E. Simulation models
Macroscopic
Mesoscopic
Microscopic

F. Archived operations data

G. …Plus many hybrid approaches

Source: FHWA Traffic Analysis Toolbox Volume II, 2004



Provide quick order of magnitude estimates with minimal input 
data in support of preliminary screening assessments

Examples

» Sketch

• SCRITS

• Quickzone

• Turbo Architecture

• Cal B/C

• Simple spreadsheets

» Hybrid

• IDAS



Advantages

•

 

Low cost

•

 

Fast analysis times

•

 

Limited data requirements

•

 

View of the “big picture”

Challenges

•

 

Limited in scope, robustness, and 
presentation capabilities



Estimate the regional traffic impact of changes in travel demand

 or system capacity 

Examples:

» Regional Demand / Metropolitan Planning Organization Models

» IDAS



Advantages

•

 

Validated models available for 
most metro areas

•

 

Evaluation of the regional 
impacts 

•

 

Consistent with current planning 
practices

Challenges

•

 

Limited ability to analyze 
operational strategies

•

 

High initial development costs



Analyze the performance (capacity, density, speed, delay, and 
queuing) for small segments of the transportation system based 
on Highway Capacity Manual (HCM) methods 



Advantages

•

 

Quickly predict impacts for an 
isolated area

•

 

Widely accepted 

Challenges

•

 

Limited ability to analyze 
broader network impacts

•

 

Limited performance measures



Analyze delay and identify optimum signal phasing and timing 
plans for isolated intersections or small signal systems

Examples:

» PASSER

» TRANSYT-7F

» Synchro



Advantages

•

 

Effective tool for testing plans 
prior to field implementation 

•

 

Proven operational benefits

Challenges

•

 

Limited to intersection 
Performance Measures

•

 

No Freeway/Highway 
Capabilities





Macroscopic 

» Simulation of flow, speed and density made on a segment by 
segment basis

Mesoscopic

» Dynamic estimation of individual vehicles based on average 
segment speeds

Microscopic

» Simulates detailed movement of individual vehicles throughout the 
network



Advantages

•

 

Detailed results, particularly 
microsimulation

•

 

Dynamic analysis of incidents 
and real time diversion patterns

•

 

Visual presentation opportunities 

Challenges

•

 

Demanding data and computing 
requirements, particularly 
microsimulation

•

 

Resource requirements may limit 
network size and number of 
analysis scenarios

•

 

Calibration can be time 
consuming
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Seamlessly integrates

 
traffic data from a number of systems 

currently maintained by CDOT -

 
TRADAS, TRANSYS, GIS, SAP, etc 

-

 
into a single tool 

Allows traffic data to be analyzed

 
and visualized

 
using both 

standard components –

 
Maps, Charts, Tables, News –

 
and custom 

components –

 
Short-Duration Counts, Bike/Pedestrian, FHWA

Simplifies dissemination

 
of

 
data both within CDOT and to 

external traffic agencies

Based on Business Process diagrams



Functionality is contained within 10 operational areas:

1.

 

Automated Traffic Recorders

2.

 

Federal Highways

3.

 

Bike/Pedestrian

4.

 

Planning

5.

 

Region

6.

 

Route

7.

 

Short Duration Counts

8.

 

Traffic

9.

 

Traffic Data Committee

10.

 

Weigh-in-Motion
33



View all ATRs to provide an overall view (i.e., percentage of 
functioning ATRs) and the ability to drill down to a particular ATR 
to review specific counts or status history

34



Aid the validation and assembly of the monthly data package to 
be submitted to FHWA as well as providing access to historical 
submissions and FHWA reports

35



View all of the ATRs along a given route, and to view traffic 
statistics derived from the counts (i.e., AADT) for the route

36



Aid in the scheduling, collection and validation of Short Duration 
Counts, and authorize the release of payment for those counts

37





CDOT and Cambridge Systematics are about to embark on a 
phased approach to the implementation of AVID

The initial phase which will focus on the ATR, Short Duration 
Counts and Traffic Data Committee operational areas

Expected to be deployed in early 2011

39
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