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1.0 Introduction

This document provides assistance to Caltrans Districts to properly scope a proj​ect, identify data needs, specific tasks, schedules, and other relevant information before starting a simulation project.  This serves several purposes, including:

· Communicating needs to management and resource managers in a defensible manner;

· Assisting in managing a micro simulation project; and

· Creating accountability for staff and/or consultants conducting this project.
This document describes the sections of a microsimulation scoping document and tasks in a microsimulation project.  In each chapter the “purpose” of the par​ticular section is described, then “items to include” are identified, and “com​ments” are provided with guidance or additional background information.

2.0 Project Understanding and Purpose
Purpose.  This section should describe the purpose for the project.  More impor​tantly, it should provide the background for the project, problem, and issues that the microsimulation analysis would be used to address.

Items to include.  The project understanding should include clear descriptions of:

· The project-specific purpose and need as well as elements that relate to the transportation problem to be analyzed;

· The project study area, affected communities, and stakeholders; and

· The project objectives.

Comment.  Make sure the Federal Highway Administration (FHWA)/‌California Department of Transportation (Caltrans) model selection tool has been used to determine if microsimulation is warranted.
Project Scope

Purpose.  The spatial extent of the study area would include intersections, high​ways, corridors, and other facilities to be analyzed with the microsimulation tool.  The study area should cover the end of the full spatial and temporal extent of queues in the baseline and best estimate and bottlenecks in future years of the analysis.  The facilities should be described in detail.

The following checklist should be used for specifying the components of the scope of work:

1. Intersections

· Isolated signalized intersections;
· Signalized corridor; and
· Signalized city grid system.
2. Highway/Interstate Analysis

· Mainline;
· Mainline and frontage roads;
· Mainline and ramp; and
· Merge/diverge.
3. Modal Impacts

· Auto Single Occupancy Vehicles (SOV);
· Auto High Occupancy Vehicles (HOV);
· Bus;
· Light rail;
· Truck;
· Bicycle/bicycle detection;
· High Occupancy Toll (HOT)/toll lanes; and
· Pedestrian.
4. Specialized Operations Analysis

· Toll road and barrier operations;
· Maintenance and protection of traffic plan development and testing;
· Route diversion analysis;
Congestion Management Systems (CMS)/‌Vehicle Management System (VMS);
· Ramp metering; and
· Emergency vehicle preemption.
5. Multimodal Operations

· Bus fixed route;
· Bus transit signal priority;
· Light Rail Transit (LRT)/‌Bus Rapid Transit BRT commingled with traffic;
LRT/BRT fixed-guideway interaction with traffic;
· Rail grade crossings; and
· Transit station operations.
6. Analysis Time Period

· AM peak period;
· AM peak hour;
· PM peak period;
· PM peak hour;
· Midday peak period;
· Midday peak hour;
· Weekend/recreational peak; and
· Holiday.
Comment.  The analysis time period must cover the end of full temporal extent of queues in the baseline and future years of analysis.

7. Scenario Definition

· Existing base year;
· Future baseline;
· Future geometric improvements; and
· Future operational improvements.
Comment.  The time periods and scenarios that should be processed for the proj​ect should be provided here.  The scope also should specify if a no-build scenario is needed for baseline comparisons.  Scenarios should include geometric and operational alternatives to be analyzed.  Operational scenarios may include freeway management, arterial management, and incident management.

3.0 Analysis Tool Selection
Purpose.  The selection of the appropriate microsimulation software package is an equally important step as the analysis of the alternatives in a project.  It is rec​ommended that the recently updated FHWA microsimulation software selection tool modified for Caltrans be used in selecting the appropriate software package.
8. Type of Simulation Desired

· Deterministic; and
· Dynamic.
9. Deterministic Models

· CORSIM;
· SYNCHRO;
· FREQ; and
· Other:  _______________________.
10. Dynamic Assignment Models

· VISSIM;
· Paramics;
· AIMSUN; and
· Other:  _______________________.
Comment.  Both deterministic and dynamic models are in use today throughout the U.S. including California and serve a purpose based on the type of facility and alternatives being analyzed.  While Dynamic Models such as Paramics, VISSIM, and AIMSUN are highly desirable, it must be noted that they are fairly expensive to develop, require large amounts of data, and require the necessary time and resources to calibrate.

Data Collection

Purpose.  The precise data requirements for the development and calibration of a microsimulation model will vary depending on the software package selected.  However, they all require four basic inputs, including:

11. Roadway geometry and characteristics (e.g., lane width, shoulder width, and grade);

12. Traffic control types;

13. Travel demand and traffic volumes [e.g., 15-minute, hourly, Annual Average Daily Traffic (AADT)]; and

14. Performance data (e.g., queue locations, queue lengths, travel times, and speeds) for calibration.

Additional data for most microsimulation models include vehicle characteristics such as vehicle classifications or vehicle mix and occupancy rates.  Defaults are usually provided and do not reflect local traffic conditions, but the analyst can customize these based on local data.

Items to include.  The scope should address at least each of the four basic input areas and describe what information the consultant is expected to gather and what information the District will provide.

· Roadway geometry and characteristics

· List of specific items needed; and
· Provider.
· Traffic control types

· List of specific items needed; and
· Provider.
· Travel demand and traffic volumes

· List of specific items needed; and
· Provider.
· Performance data

· List of specific items needed; and
· Provider.
· Other input areas as desired/needed.

· List of specific items needed; and
· Provider.
Comment.  Unlike the Highway Capacity Software (HCS), microsimulation models replicate vehicle operations and the interactions between individual vehicles within a system.  Therefore, more data is needed to calibrate these mod​els in terms of driver’s behavior and in terms of how vehicles are operating together in a system.  This data usually serves as the basis for the development of Measures of Effectiveness (MOE) that are developed for comparison of alterna​tive scenarios to the base scenario.  These include:  travel times, delays, and capacity and saturation flow rates as well as point and speed data from observations in the field.

Model Development and Calibration

Purpose.  Calibration of the baseline model is crucial to the validity of the model to replicate existing observed conditions as well as to its stability to forecast future operations.  It should be noted that no single model can include all of the variables possible that affect traffic flow, and all models must be adapted to local conditions.

· Calibration targets;
· Localized calibration for capacity;
· Localized calibration for route choice; and
· Global calibration.
Comment.  The approach to calibration should be in two steps:  Calibration for capacity and Calibration for Route Choice.  In the first step, the user should determine the variables that they are certain about through the data collection effort and these should remain constant.  The analyst should identify the parameters that they are less certain about and willing to adjust.  From here the parameters should be further broken down into parameters that effect capacity and parameters that effect route choice with yet further refinement into global parameters and localized parameters.
Alternatives Analysis

15. Development of Project Alternatives

· Physical changes to roadway; and
· Operational improvements.
16. Selection of Performance Measures

· Travel time;
· Reliability of travel time;
· Volume;
· Travel distance;
· Vehicle miles traveled (VMT)/person miles traveled (PMT);
· Vehicle hours traveled (VHT)/‌person hours traveled (PHT);
· Delay;
· Queue lengths;
· Number of stops;
· Emissions;
· Fuel consumption; and
· Benefit/cost (see Cal B/C requirements).
17. Model Application

· Mean condition;
· Minimum condition; and
· Maximum condition.
Comment.  When the model is applied to each alternative, multiple model runs need be conducted to provide for the variability of traffic encountered in real life.  Typically nine model runs will be conducted with different “seeds” for each alternative.  Typically, the analyst would use the median model run as the one being representative of a “typical day” in the particular alternative.  VMT and VHT are used as control parameters for the analyst to identify the median model run.
18. Tabulation of Results

· Animation outputs; and
· Numerical outputs.
Comment.  Animation can be a powerful tool as it allows visualization of the movement of individual vehicles through the network.  In order to tabulate the numerical results, the modeler needs to understand how the software accumu​lates and compiles the outputs.  The way that the numerical outputs are pro​duced varies between the software packages.  Until the modeler has a good understanding of the software when questions arise they should contact the software vendor.

19. Analysis of Alternatives

· Comparison to future baseline scenario.
Comment.  Often decision-makers and the general public wish to relate the analysis back to Highway Capacity Manual (HCM) [Highway Capacity Software (HCS)] letter grade indicators of Level of Service.  The modeler must take great caution when doing this and must know how the microsimulation model being utilized calculates delay.  Often HCM procedures and microsimulation models calculate delay in a totally different fashion and when results are compared, the outputs do not match.  This is in part due to the way HCS utilizes delay.  HCS utilizes control delay while microsimulation models often utilize total delay in the system.

Final Report and Presentations

20. Final Report Outline

· Study objectives;
· Study methodology;
· Data collection methods;
· Calibration efforts and results;
· Forecasting procedures;
· Summary of alternatives; and
· Summary of results.
Comment.  The final report should summarize the efforts, methodologies, assumptions, and recommendations of the study.  This will allow the final report to be better understood by key decision-makers and stakeholders who will decide on the funding and implementation of the improvements put forth in the alternatives testing.  The development of the model can be presented in a Technical Appendices to allow other analysts and modelers to view the technical information and technical analysis that went into the study.

21. Presentations

· Animations;
· Time periods; and
· Tabular information.
Comment.  Caution should be taken when presenting results.  Presentation should also outline and set the framework for the purposes of the microsimula​tion analysis, data, intended use, output capabilities, and assumptions that went into the development of the model.  Also, the presenter must be careful of which scenario and time periods are to be shown as well as the mean, minimum, or maximum condition that is shown.

Project Deliverables

Purpose.  Deliverables desired should be clearly outlined in the proposal.  Rather than a section on deliverables, it is recommended that they appear at the end of each task in the scope of work section.

· Meetings;
· Meeting materials;
· Meeting minutes/notes;
· Project status reports;
· Electronic data, AVI files;
· Models;
· Model interfaces, submacros;
· Model training;
· Technical memorandum; and
· Reports.
Project Schedule

Purpose.  The purpose of a detailed schedule is to allow for the communication of the work plan and provide an estimate of resources needed as well as duration of the project.  The schedule also provides for a plan of action when tasks sched​ules slip by assisting in the identification of the critical path and those items that can be done independently of the path.

· Day-to-day work tasks;
· Milestones;
· Meetings;
· Deliverables; and
· Critical path.
Comment.  Most analysts provide a simplistic Gantt Chart of their proposed schedule and usually are graphic and colorful in nature.  While these charts are useful in determining task overlap and the duration of the project, they are not sufficient in scheduling day-to-day work, milestones, meetings, and most importantly determining the critical path.  While Primavera schedules are more gauged to the construction industry and the scheduling of construction projects, Microsoft Project can be an easy to use alternative that will allow for the day-to-day management of the project and allow for the identification of project sched​ule risks, results, or impacts of delay to the schedule and the development of action plans to bring the project back on schedule.

4.0 Project Labor-Hour and Cost Estimate

Purpose.  To provide a detailed estimate of the resources required to complete the project.

· Labor hours;
· Staff rates;
· Fee;
· Overhead;
· Travel costs; and
· Other direct costs.
Comment.  A project labor-hour and cost estimate should not only be requested of the consultant, but also should be prepared by the District and included in the project-scoping template along with the scope of work.  The estimate should contain enough detail not only to communicate the dollar value expenditure for consulting services, but also should outline resources that will be needed by the District to conduct and manage the project, as well as Caltrans Central Office to assist in review of the project and its deliverables.
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