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1. Overview of Model Development Process

Travel demand models are developed for engineering and planning applications, and different
applications require varying levels of sophistication and accuracy.

This section provides an overview of the model development process, including preparation for
model development, preparing model data, developing and refining the model, and
developing the future year. The model development process is iterative and requires constant
feedback and professional judgment to prepare a model built on trusted data using proven
methodologies.

Steps of the Model Development Process

Each overarching step of the model development process consists of several smaller, more
detailed steps. The following is a high-level overview of the steps in each chapter of this manual.
For more information, reference the respective chapter.

Preparing for Model Development

Chapter 2 describes the crucial preparatory phase for developing an accurate, practical, and
comprehensive travel demand model that meets the diverse needs of transportation planning
stakeholders. Before technical work begins, a solid foundation must be established through the
following careful planning and stakeholder engagement:

e Identifying Stakeholders: Determining which agencies and organizations should participate
in the model development process.

e Establishing a Collaboration Plan: Creating a framework for communication, decision-
making, and resource allocation.

e Scoping the Model Development Process: Defining the model's purpose, structure, and
expected outputs.

e Drafting a Scope of Work: Developing a comprehensive document that will guide
consultants and team members throughout the project.

Adequate preparation ensures that the resulting model will meet the needs of all stakeholders
while remaining within technical and budgetary constraints.

Preparing Model Data

Data forms the foundation of a travel demand model. Thorough and careful data preparation is
essential for developing travel demand models that can accurately analyze transportation
patterns and needs. Poor data quality at the outset will ripple through the entire modeling
process, potentially undermining the model's usefulness for decision-making. Three types of data
are used as model inputs: land use data, transportation network data, and travel behavior data.
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Chapter 3 provides a comprehensive guide to the key components of model input data
preparation, with the following main steps:

o Determining Data Needs: Identifying the specific data required based on model purpose
and structure.

e Identifying Reliable Data Sources: Locating high-quality data from trustworthy providers.
e Collecting and Processing Data: Gathering, organizing, and preparing data for model use.

e Checking and Correcting Data: Ensuring data accuracy through quality assurance and
quality control procedures.

Developing and Refining the Base Year Model

With stakeholders engaged and data in hand, the technical core of model development can
begin. Chapter 4 provides an overview of the model development and refinement processes,
including the following key topics:

e Model Architecture Selection: Understanding the differences between Trip-Based models
(using the traditional four-step approach) and Activity-Based models (modeling
transportation decisions of simulated people and their associated interactions.)

e Calibration and Validation: Ensuring model reliability through systematic parameter
adjustment and testing against observed data.

e Base Year Scenario Development: Creating the reference point that represents current
conditions to give confidence that the model may be reasonably used for planning
purposes.

e Standardized Reporting: Reviewing and documenting model results using visualization tools
and comprehensive documentation.

Model development is an iterative process, with continual refinement of parameters until the
model accurately represents observed travel behavior of the base year, such as vehicle counts
and Origin-Destination patterns.

Developing the Future Year

A well-calibrated and validated base year model provides the basis for reliable and reasonable
forecasting. Chapter 5 highlights the key items relevant to the development of forecast year
information and provides an overview of the following:

e Standard Future Year Scenarios: Developing Existing-plus-Committed (E+C), Needs, and Cost
Feasible scenarios.

e Sources of Future Year Data: Obtaining and processing demographic projections, land use
plans, and transportation improvement programs.
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e Allocating Future Growth: Distributing projected population and employment growth across
the model area.

e Coding Transportation Networks: Translating planned infrastructure projects into model-ready
networks.

This chapter demonstrates how the carefully calibrated base year model becomes a robust and
reliable tool for predicting future conditions, allowing for the evaluation of alternatives.

Looking Ahead

Travel demand modeling continues to evolve with advances in data availability, computational
power, and an enhanced understanding of human behavior. The manual provides an
introduction to foundational elements and current best practices while acknowledging the
practice's dynamic nature and the need for planners to adapt as needed.
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