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What we are going to cover

¢ Role and benefits of analysis tools in planning for
operations

¢ Current methods and tools in use when planning for
operations

¢ Matching transportation planning needs with operati onal
analysis tools and methods

¢ Audience questions and answers

* Type questions in the chat area of your screen and send to
“Everyone.” Questions will be answered in the last 1 5-20 minutes of
the webinar

¢ Closed captioning is available at:
o http://www.fedrcc.us//Enter.aspx?EventlD=1856646&Cu  stomerlD=321
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Today’s webinar is an overview.
We'll leave the nuts and bolts for later.
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Just as I thought! Its been lying to us!”
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Role of Analysis Tools
Comparison of Tool Capabilities

Detailed

Analysis
Sensitivity

Order
of
Magnitude

Simulation Signal
Optimization
Tools
Travel Demand
Models
Sketch Deterministic
Planning Tools
Preliminary Alternatives Oereaf;ir:)enal
Screening Analysis Strategies/Design

Role in Planning Process




Role of Analysis Tools
Observed Benefits

¢ Improved decision
making

 Informed
planning/engineering
decisions for
operations

« Mainstreaming
operations into the
planning process

« Crediblility




Role of Analysis Tools
Observed Benefits (continued)

¢ Evaluate multiple
alternatives

« Select the operations
Improvements or
combination of
Improvements that
best fit the region’s
needs

« Compare the relative
benefits and costs



Role of Analysis Tools
Observed Benefits (continued)

¢ Intuitive
presentation to
stakeholders

 Provides data to
support planning
needs

* Provides benefit
Information that can
be communicated to
agency management,
politicians, and the
traveling public
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Role of Analysis Tools
Observed Benefits (continued)

¢ Analyze alternatives
to optimize
transportation
system

* Opportunity for
experimentation
without traffic
disruption

* Possibility to test
“What if” scenarios
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Current Methods and Tools
Tool Categories

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 Il, 20 04
12



Current Methods and Tools
Sketch Planning Tools - Overview

¢ Provide quick order of magnitude estimates with min Imal
Input data in support of preliminary screening
assessments

¢ Examples

» Sketch
» TOPS-BC

» SCRITS

» Quickzone
» Cal B/IC

>

\4

Simple spreadsheets

* Hybrid
» |IDAS
» FITSEval

13



Current Methods and Tools
Sketch Planning Tools — Advantages/Challenges

Advantages Challenges

¢ Low cost ¢ Limited in scope,
robustness, and

o Fast analysis times presentation capabilities

¢ Results constrained by

¢ Limited data requirements _ _
guality of input data

¢ View of the “big picture”

¢ Not a black box

Supports, but does not replace, project-level plann ing
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Current Methods and Tools
Sketch Planning Tools — Cal-B/C Demo Overview

¢ Sketch-planning tool developed for Caltrans in 1999

¢ Used to conduct investment analyses of State
Transportation Improvement Program (STIP) projects

¢ Updated in 2004 to include transportation managemen  t
system (TMS)/intelligent transportation system (ITS )
Investments as well as operational improvements

¢ Updated in 2009 to include corridor and network ana  lyses
methods, HOT lanes, rail grade crossings, and queue s

¢ Software and information available at:

1= * http:/lmwww.dot.ca.gov/hqg/tpp/offices/ote/benefit.ht ml



Cal-B/C
Input Data
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Cal-B/C Demo
Results
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Current Methods and Tools
Sketch Planning Tools - FHWA TOPS-BC

¢ Provides sketch planning benefit/cost analysis for
TSM&O strategies - available Fall/Winter 2011

¢ Desk Reference Document - B/C information related to
TSM&O and primer for those unfamiliar with B/C anal

YSIS
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Current Methods and Tools
Sketch Planning Tools - FHWA TOPS-BC
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Current Methods and Tools
Sketch Planning Tools - FHWA TOPS-BC
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Current Methods and Tools
Sketch Planning Tools - WisDOT Prioritization Tool

¢ Provide Statewide plan for
ITS/Operations deployment

* Where to deploy
 Where NOT to deploy

¢ Integrate into traditional
planning processes

« Utilize current processes as
much as possible
» LRTP Corridors

¢ Complement versus compete
with traditional infrastructure

21



Current Methods and Tools
Sketch Planning Tools - WisDOT Prioritization Tool

Data Collection Scoring Technology Results
Recommendations
Utilizes traditional Utilizes metrics and Scores lead operations Process provides
planning metrics that associated thresholds and technology priority corridors for
are readily available to score links solutions density operations as well as
and updated statewide for their recommendations deployment density
frequently operations importance recommendations for
all corridors

throughout the State
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Current Methods and Tools
Sketch Planning Tools - WisDOT Prioritization Tool

« Criteria are chosen to reflect areas of Mobility, S  afety, and Development
Pressure
* Include impacts of severe weather and special event s
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Current Methods and Tools
Sketch Planning Tools - WisDOT Prioritization Tool

* Roadway links are scored based on Criteria
* Weights are applied to generate overall Deployment Density Class
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Current Methods and Tools
Sketch Planning Tools - WisDOT Prioritization Tool

* Based on Deployment Density Class and Roadway Funct  ional Class
* Are provided as a range of options

H HA ' F M
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Current Methods and Tools
Sketch Planning Tools - WisDOT Prioritization Tool

Sample Roadway

Data are gathered for roadway links. | 1

Baseline

Deployment Density Class (DDC). P

% Links are scored to determine High Low
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Dollars (Millions per year)

$13
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$2

$1

Capital Investment by Year
(Corresponds with the left-hand scale)

Annual Operations,
Maintenance, and Replacement
Commitment

(Corresponds with the left-hand scale)

Total capital
investment after full
build-out = $64M.

@

Total annual O&M
impact after full build-
out = $12.5M.

Year
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Capital Dollars (Cumulative, Millions)

Key Points

All costs presented in 2007
dollars.

Capital investments per year
(blue bars) include multiple

projects associated with the
TOIP Corridors listed below.

» Larger scale corridor projects’
cost were spread out over
multiple years (max of three
years).

¢ Costs associated with the
STOC are not included in this
estimate; but statewide
initiatives such as 511 are
included.

Details on these costs,
including assumptions, can
be found in the WisDOT TOIP
final report dated May 2008.

TOIP Corridors

Priority and Emerging Priority

A. Badger H. Wild Goose
B. Capital |. Peace Memorial
C. Fox Valley J. Cornish Heritage

D. South Central K. Titletown

E. Hiawatha L. Southern Tier
F. Wisconsin River M. Glacial Plains

G. Chippewa Valley

Staging of projects was driven by
TOIP corridor prioritization process.

WisDOT Traffic Operations Infrastructure Plan

30

Deployment Cost Schedule




Current Methods and Tools
Sketch Planning Tools - WisDOT Prioritization Tool

¢ ITS Sketch Plan results used in corridor planning p

¢ GIS Layer within the Sketch Plan tool was used in L
Range Plan updates

¢ ITS/Operations now included amongst traditional met

31
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Current Methods and Tools
Travel Demand Models - Overview

¢ Estimate the regional traffic impact of changes in travel
demand or system capacity

o Examples

« Travel Demand Models
» TRANPLAN
» EMME/2
» Cube
» TransCAD

* Hybrid
» IDAS (post-processor)
» FITSEval
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Current Methods and Tools
Travel Demand Models — Advantages/Challenges

Advantages Challenges
¢ Validated models available ¢ Limited ability to analyze
for most metro areas operational strategies
¢ Evaluation of the regional ¢ High initial costs
Impacts
¢ Typical travel day does not
e Consistent with current capture incident, weather,
planning practices work zones, and special

event conditions

34
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Current Methods and Tools
Analytical/Deterministic Tools - Overview

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

¢ Examples

« Highway Capacity Software (HCS)
o Traffix



Current Methods and Tools
Analytical/Deterministic Tools — Advantages/Challeng

Advantages

¢ Quickly predict impacts for
an isolated area

¢ Widely accepted

36

Challenges

¢ Limited ability to analyze
broader network impacts

¢ Limited performance
measures
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Current Methods and Tools
Traffic Signal Optimization Tools - Overview

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

¢ Examples

« PASSER
« TRANSYT-7F
* Synchro

gnal

nd



Current Methods and Tools

Traffic Signal Optimization Tools — Advantages/Chall enges

Advantages Challenges

¢ Effective tool for testing ¢ Calibration process can be
plans prior to field time consuming

Implementation

¢ Proven operational benefits

38
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Current Methods and Tools
Simulation Tools - Overview

@ Macroscopic

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

Examples: FREQ, PASSER, Transyt-7F, VISTA

¢ Mesoscopic

Hybrid model where dynamic estimation of individual
vehicles based on average segment speeds

Exami:\)/lles: DYNASMART-P/DynusT, DynaMIT-P,
TransModeler, TRANSIMS

@ Microscopic

Simulates detailed movement of individual vehicles
throughout the network

Examples: CORSIM, Paramics, VISSIM,
AIMSUN, TransModeler

gment-



Current Methods and Tools
Simulation Tools - Overview

40

Aggregate

Detailed



Current Methods and Tools
Simulation Tools — Advantages/Challenges

Advantages Challenges

¢ Detailed results, particularly ¢ Demanding data and
microsimulation and select computing requirements,
macrosimulation tools particularly microsimulation

¢ Dynamic analysis of ¢ Resource requirements may
Incidents and real-time limit network size and
diversion patterns number of analysis

scenarios

¢ Visual presentation

opportunities ¢ Calibration may be time
consuming for larger, more
complex, or congested

¢ Reuse for future analyses
networks

41



Current Methods and Tools
Simulation Tools — El Paso Port-of-Entry DEMO

¢ Review and Assess Traffic
Operations at All Ports of Entry
(POE) in El Paso, Texas

¢ POEs Simulated
* Bridge of the Americas (BOTA)

* Ysleta-Zaragoza

¢ Objective

« Evaluate the impacts of potential improvements

¢ Modeling Software
* VISSIM

42



Current Methods and Tools
Simulation Tools — El Paso Port-of-Entry DEMO

¢ Year: 2015
¢ Time Period: 8 a.m. — 8 p.m.

¢ Base Scenario: Do-nothing (booth staffing plan same as
2010)

¢ Only 50% to 75% of the 12 auto booths are open
¢ Only 50% to 63% of the 8 truck booths are open

¢ Fully Staff All Existing Inbound Booths: Open all | nbound
booths coming into the U.S. (autos & trucks)

e Open all 12 auto booths
* Open all 8 truck booths

43



Current Methods and Tools
Simulation Tools — El Paso Port-of-Entry DEMO

2015 Base Scenario 2015 Model with All Inbound

(Do-Nothing) Booths Open
(Coming into the U.S.)



Current Methods and Tools
Simulation - Integrated Corridor Management (ICM)

]

Coordinated, multimodal cross-network operations wi thin a
corridor

Demonstrates how proven and emerging technologiesc  an
strongly link separate transportation networks and more
efficiently use of existing network assets

Better information and more choices for travelers

Integrates strategies and technology to more effici ently move
people and goods

Toolbox of policies, strategies, requirements and
methodologies to advance operations

45



Current Methods and Tools

Simulation - Integrated Corridor Management (ICM)

Analysis, Modeling, and Simulation (AMS) Methodolog vy

« Revised Trip Tables
* Refined Travel Times

A 4

e Trip

* Refined

Table

* Network

e Other
Parameters

46
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Trip

Table

(Smaller Zones
and Time
Slices)

* Refined

Network
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No

Yes
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Current Methods and Tools
Simulation - Integrated Corridor Management (ICM)

¢ Key ICM Impacts May Be Lost If Only “Normal” Condit  ions are
Considered

MAJOR INCIDENT

Weekend *

Construction
On Interstate

‘NORMAL”

No Accidents
Expected Demand
Clear Weather

pAe

EXTREME WEATHER
Source: Wunderlich, K., et al., Seattle 2020 Case S tudy, PRUEVIIN Methodology, Mitretek
Systems. This document is available at the FHWA EI  ectronic Data Library
47 (http://www.itsdocs.fhwa.dot.gov/ )

HIGH
DEMAND

LOW
DEMAND

pAe




Current Methods and Tools
Simulation - Integrated Corridor Management (ICM)

System-Wide Measures Focus on Product

Performance
Measurement

ICM AMS
Focus

‘ \ Validated Models
Archived Data Modeling and

Simuation

High-Quality Integrated
Data Archives

Good Experimental
Design

Trusted Mode's

48



Current Methods and Tools
Simulation - Integrated Corridor Management (ICM)

ICM Benefits
$120 1 Without Incident
$10.0 +

$8.0 —+
$6.0 +

$5.1

$4.0 +

$2.0 —+

$0.0 -

($2.0) -
Freeway Arterial Total

ETravel Time @Safety BFuel OEmissions

$12.0 +

$10.0 —+

$3.0 -+

$6.0 +

$4.0 +

$2.0 —+

$0.0 -

($2.0) -

ICM Benefits
With Incident

Freeway Arterial

BTravel Time B@Safety BFuel OEmissions

$10.8

Total

Total
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Current Methods and Tools
Archived Operations Data - Overview

e Sources
« Surveillance equipment on freeways
* Probe vehicles
* Cell phone tracking
* Toll tags
* Third -party providers
* Aerial photography
* Incident management videos

¢ Data types
* Travel times
* Volumes
* Lane occupancies

50



Current Methods and Tools
Archived Operations Data - Overview

¢ Common Uses

51

Supply model inputs

Calibrate/validate ops and planning models

Report congestion performance trends

Evaluate effectiveness of transportation investment
Expanded hourly count coverage

Diurnal distribution of traffic

Event-related traffic patterns

Weather impacts

Dynamic OD refinement

Measuring variances in traffic flows



Current Methods and Tools
Archived Operations Data — Advantages/Challenges

Advantages

)

52

Quick data collection
Current/up-to-date data

Provides detailed response to
public officials based on real -world
data

Interagency data sharing

Data collection cost savings

Challenges

¢ Limited availability of quality data

¢ Requires access to data, privacy
concerns

¢ Too much data to choose from,
need method to pick representative
data

¢ Interagency data sharing
¢ Data quality

¢ Staff resources, tool availability,
and training



Current Methods and Tools
Archived Operations Data - Las Vegas RTC FAST

53 http://rtcsnv.com/mpo/fast/dashboard.cfm



Current Methods and Tools
Archived Operations Data - Las Vegas RTC FAST

54



Current Methods and Tools
Archived Operations Data - Las Vegas RTC FAST
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Current Methods and Tools
Archived Operations Data - Las Vegas RTC FAST

56



Current Methods and Tools
Archived Operations Data - Las Vegas RTC FAST

57



Current Methods and Tools
Archived Operations Data - Las Vegas RTC FAST

58



Matching Planning Needs With Tools
General Characteristics of Each Tool Category

Needs Assessments/
Deficiency Analysis

Preliminary Screening
Assessments

Alternatives Analysis

Strategic ITS Planning

Project Scoring/
Ranking/ Prioritizing

Corridor and
Environmental Analysis

Planning for
Nonrecurring
Congestion

Performance
Monitoring

Evaluations of
59 |Deployed Projects




60

Matching Planning Needs With Tools
No One Tool Can Solve Every Problem

¢ There is no one analytical tool that can do everyth
solve every problem

¢ Method or tool should be consistent with planning
objectives and matched with budget and resource
requirements

» Using a too-sophisticated tool results in poor use
of resources

» Use of a complex and time-consuming microsimulation
preliminary screening of scenarios

* Using a too basic tool results in inaccurate or unr
results

» Use of a travel demand model for determining ramp m
rate

Ing or

for a

eliable

etering



Matching Planning Needs With Tools

Tool Types

[T T

Case Studies

I

>

........................ >

Case Study #1: The development of guidance to assist transportation
practitioners in deciding what conditions are favorable to support
particular operations strategies and identifying the likely impacts
(throughput, travel time, reliability, safety, benefit-cost, etc.).

a

>

v

Cavdway
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Case Study #2: Incorporating Highway Capacity Manual (HCM)
procedures into long-range transportation planning for arterial
signalization strategies.

Case Study #3: Application of a microsimulation model in
combination with a travel demand model to improve analysis of
freeway management strategies.

Case Study #4: The use of archived operations data to support
operations planning activities.

.................. > Secondary



Matching Planning Needs With Tools
Tool Selection Process (continued)

Analysis Context:

Planning, Design, or Operations/Construction

1 2 3 4 5 6
What is Which Which Which Which What
your study facility travel management traveler performance
area? types do modes do strategies responses measures are
you wantto  you want to should be should be needed?
include? include? analyzed? analyzed?

Source: FHWA Traffic Analysis Toolbox Volume Il, 20 04
62

At what
analysis
cost?



Matching Planning Needs With Tools
Analysis Tools Focus and Limitations

¢ Most tools and performance analysis focus on benefi ts

... but for operations, Operations and Maintenance (O& M) cost
IS a critical component

¢ Accurately estimating and allocating life-cycle cos ts upfront
helps ensure that transportation goals can be achie ved

¢ Important analysis gaps still remain (i.e., inciden  ts,
construction, weather, special events, etc.)

¢ Notool can account for all travel modes and programs (i.e.,
HOT lanes, ramp metering, BRT, etc.)

¢ Need to better understand how operational strategie s impact
travel decisions

63



Matching Planning Needs With Tools
Relevant On-Going and Current Efforts

¢ FHWA Traffic Analysis Toolbox (TAT)

 Guidance documents

» http:/Iwww.ops.fhwa.dot.gov/trafficanalysistools/in dex.htm

¢ FHWA DTA activities and guidance

¢ SHRP 2 L08 - Incorporation of Travel Time Reliabilit
the Highway Capacity Manual

64
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Matching Planning Needs With Tools

Relevant On-Going and Current Efforts (continued)

¢ FHWA Guide on the Consistent Application of Traffic
Analysis Tools and Methods

1. Identify Goals &
Objectives

v

!

5. Assess Risks

2. Assess Agency
Capabilities/Resources

!

!

6. Identify Key
Decision Points

3. Set Project
Delivery Schedule

!

!

7. Get Analyst
Commitments

4. Draft Analysis
Approach

!

65

8. Project Delivery
Analysis Plan

Ensure consistency in
analysis

Coordinate analytical
team and stakeholders

Focus resources on most
important issues

|dentify and tackle key
technical issues

Set reasonable
expectations for modeling
results

Document key analytical
and management
decisions



Matching Planning Needs With Tools
Relevant On-Going and Current Efforts (continued)

¢ Guidance on the Level of Effort Required to Conduct
Traffic Analysis (DRAFT)

66



Matching Planning Needs With Tools
Relevant On-Going and Current Efforts (continued)

¢ Active Transportation and Demand Management

ATDM
( ) /[ , 80

67

ATDM 1



Matching Planning Needs With Tools
Summary

¢ Analysis tools benefits in Planning for Operations

Improved decision making
Evaluate multiple alternatives

Present alternatives to optimize transportation sys tem
performance

Optimize transportation system performance through
operational strategies

¢ Analysis tools are important components in linking
planning and operations

¢ Linking the two fields, using  appropriate tools, methods,
and performance measures can bring great benefits

68




More Information and Additional Workshops

¢ FHWA Web Site on Planning for Operations
http://www.plan4operations.dot.gov

¢ A few full-day workshops are still available
* Orlando, Florida — Early 2012

 If you would like to host a workshop contact

» Douglas Laird, FHWA-Operations
Douglas.Laird@dot.gov, 202-366-5972

» Egan Smith, FHWA-Planning
Egan.Smith@dot.gov, 202-366-6072

¢ Reference materials

 Brochures

http://www.plan4operations.dot.gov/casestudies/anal
69
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Question and Answers

¢ Participant questions will only be able to be submi
the chat area

¢ Type questions in the chat area of your screen and
“Everyone.”

¢ If you are interested in hosting a full-day worksho
material, type in the chat area:

* Interested in hosting, “your agency, name, e-mail,

70
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Members

American Association of State Highway and
Transportation Officials

American Public Transportation Association
American Public Works Association
American Traffic Safety Services Association
Association for Commuter Transportation
Association of American Railroads
Association of Metropolitan Planning Organizations
1-95 Corridor Coalition

Institute of Transportation Engineers
International Association of Chiefs of Police
International City/County Management Association
International Municipal Signal Association
ITS America

National Association of County Engineers
National Association of Regional Councils
National Conference of State Legislatures
National Governors Association

Public Technology, Inc.

Salt Institute

Transportation Research Board



NTOC Website

¢ Web Address: http://www.ntoctalks.com

¢ ldentifies (and links to) all NTOC Members

* ntoctalks.com also accessible from Members’
websites

¢ “Talking Operations” Web Casts
 Lists upcoming web casts
 Links to registration site
* Provides archive of past web casts

¢ Discussion Forums

« Talking Operations Forum -- supports ongoing
discussions of topics raised during the web casts

http://www.ntoctalks.com/talkingops/index.cqi

* ITS Technology Forum -- supports interaction on
S key ITS deployment issues
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NTOC Website (cont.)

¢ Extensive set of resources and links
« Transportation Operations resources
* ITS Deployment resources

¢ Shared calendars

ITS and Operations-related meetings,
conferences, and events

ITS/Operations training calendar

¢ The NTOC Newsletter

Insight and late-breaking news about M&O and
ITS

Available on the web

Available twice-monthly via email (free
subscription)



