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Value of Modeling
 Talking Points 
Value of Modeling
· Travel demand models use data from reliable resources such as the US Census Bureau, Federal Highway Administration (FHWA), Bureau of Transportation Statistics, Florida Department of Transportation (FDOT), and local governments. 
· The models rely on processes developed, tested, and improved over the last 60 years to provide insights into future traffic volumes that supports transportation decision-making. 
· Regression models, or historic trend models, are good for short term forecasts but are less reliable for long-term forecasting compared to travel demand models because they rely on historical data to predict future traffic, assuming that past patterns will continue unchanged. However, over the long term, external factors can alter travel patterns in ways that a regression model cannot anticipate. 
· Travel demand models simulate future travel behavior based on a range of inputs, including demographic changes, economic growth, land use, and infrastructure development, making them more adaptable to long-range forecasting. Additionally, travel demand models consider how traffic shifts to different roads and modes, where available, when congestion occurs. This means that they provide an estimate of how traffic moves to other routes or modes when the primary route becomes too crowded. 
· Models consider changes in land use patterns predicted to occur in the next 20-30 years, which may significantly change travel patterns.  
Why Forecast Travel Demand?
Forecasting traffic is important because we must plan for where congestion will happen in the future. Transportation projects can take decades to go from planning to construction, so understanding future traffic helps us prepare before problems arise. Traffic model forecasts are essential for long-range transportation plans.  They not only provide insight into pending traffic problems, but they also help establish solutions and provide insight into project prioritization through additional corridor planning studies, design plans and construction. 
Forecasts are a critical component to evacuation planning, freight planning, and transit planning. Travel demand models form the basis for evaluating and choosing between future roadway improvement alternatives.
Stakeholder Considerations
At the beginning of the model development process, it is necessary to identify the different applications of the model; what questions we need the model to answer; and how model development will be funded. In some areas of Florida, for example, model development funding is shared between the FDOT district and the Metropolitan Planning Organizations (MPOs) that are within the regional model boundary. In other areas, a single entity such as an MPO may be responsible. 
The questions that the model needs to address determine the complexity of the model. More complex models are required in regions where models need to answer intricate questions like transit use by time of day, the impacts of e-commerce or employees working remotely, and trip-chaining (which keeps track of a series of related trips that people make throughout the whole day). 
Complex model requirements like these require more funding, time, and both technical and computer hardware resources. 
Process Steps
Base year data collection
May include new survey data and other origin and destination (O&D) data where available. O&D data provides information on when and where people travel, and whether they drove alone, carpooled, or took transit. Survey data will also provide the purpose of the trip.
· Base-year data also includes network information such as traffic counts and travel speed probe data, new roadway and transit projects completed since the last update, and updated socioeconomic data including population, employment, school enrollment, and visitors. 
· For the horizon year, the model includes forecasts of future population, employment, and other socioeconomic factors, along with planned transportation projects and infrastructure improvements. This helps predict how growth and changes in the community will impact future travel patterns and road networks. 
After the data has been collected and verified, 
· The base year is adjusted and checked using collected survey and traffic count data to make sure the model reflects real-world conditions. This process is a major effort that involves iterative trial-and-error adjustments until model outputs are reasonably representative of observed conditions and meet established validation standards. 
The calibration/validation process
· Reasonableness checks are performed on forecast year outputs to ensure that results are logical. For example, if forecast-year traffic volumes are lower than today’s traffic counts, those forecasts need to be investigated.  
Once a validated model is developed and obtains MPO approval, it can then be used for planning and project development analyses for the next 5 years. The future-year model is usually the main data set used for planning projects, while the base-year data is mostly used as a reference or for specific tasks like evacuation planning.
How Does A Model Work?
· The model uses a step-by-step process to forecast travel demand by working with established data and using a proven process to estimate future travel behavior. In most cases, a 4-step approach is used to analyze how trips are generated, where they are going, the modes of transportation chosen, and the routes taken. 
Models with more complex patterns may use data and computationally intensive platforms such as the Activity Based Modeling (ABM) process. By incorporating real-world data and iterative feedback loops, an ABM travel demand model provides valuable insights for planners and policymakers to design efficient and effective transportation systems that meet future travel needs.
QUESTION
Theoretically, the model process starts with the question, where and how will people travel in the future?
INPUTS
· Established data for model inputs fall into three main categories: land use, transportation network, and travel behavior. These data are all gathered from established sources, such as FHWA, FDOT, and local agencies. 
· Land use data includes the attributes about where travelers start their trip and where they want to go. 
· Transportation network data describes the roadway characteristics including functional type of the roadway, the area type it is located in, traffic counts in the base year, and the number of lanes on the road. On the transit side, it includes the different modes, routes and their service level characteristics. 
· Travel behavior includes typical trip length for each different trip purpose, the number of trips per person, and the likelihood that travelers will use carpool and transit modes. 
PROCESS
· The modeling process starts by identifying the goal of the project.
Understanding the information needed to make a project or policy selection, helps determine the type of model needed and the level of detail required. The model is run using available data, then calibrated and validated to ensure the results are accurate.
If the results do not meet set standards, adjustments are made, and the process is repeated until the model performs well.
· Once validated, the model is used to test different scenarios. These results help identify strategies to address the project’s needs.
Four-step approach
· The most common approach in Florida’s travel demand modeling uses the four-step process. These four steps combine to produce traffic volumes on all the roadway and transit links in the transportation network. The four steps help us answer:
· Generation - Who is traveling and how many trips are they making
· Distribution - Where in the region are they going 
· Travel Mode - How are they getting there? —bus, driving alone, traveling with a friend, walking
· Assignment - What route and how long did the travel take?
OUTPUTS
The final output of travel demand models is called the loaded network but there are intermediate outputs like trip tables and mode split information. 
The loaded network is the set of roadway links or transit links containing all the forecasted traffic volumes or number of transit riders, respectively. Model software allows various options for reviewing and studying link information such as traffic volume, speed, and delay.
· Trip tables show trip origin and destination activity and can be summarized and represented in informative graphics. 
· Mode split outputs show, at an aggregate level, how people travel in the region using data like how many people use carpools, take transit, or drive single-occupant vehicles and is useful for illustrating summary statistics that can graphically display a region’s characteristics.
Resources
· The Florida Transportation Forecasting Resource Hub is now the official modeling website in Florida, replacing FSUTMSOnline. 
· At the Hub, located at www.fdot.gov/forcasting, you can download links to Florida’s model data sets; view documentation and guidance; obtain outside modeling resources, learn about training opportunities, and read about the work of the Florida Transportation Forecasting Forum. 
· Click ‘Mailing List, in the upper-right corner of the home page to join and stay informed. 
· Click on the MODELS link to access the download page. Details about each model, like the total number of zones and the average run time, are provided for reference in the associated Metadata files.
· Contact information for the District Modeling Coordinator that oversees each model is available to the right of each model coverage description.
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