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Research Summary 
Developing Statewide Land Use Forecasting Model 

and Integrate with TDOT’s Statewide Travel Demand 
Model 

WHAT WAS THE RESEARCH NEED? 
The Tennessee Department of Transportation 
(TDOT) developed a new statewide travel 
demand model that uses 2010 and 2040 as the 
base and future years of analysis in 2015, but no 
land-use model existed to provide additional 
future year data or the ability to do scenario 
planning. To strengthen scenario analysis and 
policy planning, a travel demand model was 
needed with adequate land use inputs. A 
statewide land-use model is imperative to obtain 

accurate future year land use forecast that represent long-
range transportation improvements and planned zoning, 
among other benefits. 

WHAT WERE THE RESEARCH OBJECTIVES? 
The main objectives of this project were as follows: 

• Developing a statewide land-use model
• Validating the model accuracy using backcasting

and forecasting analysis
• Developing an online dashboard for presenting the

output of the model
• Integrating the land-use model with the Tennessee

Statewide Travel Demand model
• Developing an application software based on the

land-use model
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WHAT WAS THE RESEARCH APPROACH? 
In this project, the main goal was to develop a statewide forecasting land-use that can be 
integrated with Tennessee Statewide Travel Demand Model (TSM v3). In this regard, a 
comprehensive data collection was followed and households’ information, employment 
information, housing information were collected at the Traffic Analysis Zones (TAZ) level. An 
enhanced gravity approach was followed to develop the model using the data collected and 
considering the travel demand model. The proposed land use model was first tested on a small 
example. The model was developed for the base year 2010 and forecasts the demographic and 
socio-economic condition of the state of Tennessee from 2015 to 2050 with five years intervals.  
The developed model was validated using the backcasting approach and the goodness of fit and 
error measures are provided to show the accuracy of the model. The developed land-use model 
is integrated with TSM V3. A software application has been developed for running the model 
using MATLAB Compiler Runtime, which enables sharing the model with other parties. 

WHAT WERE THE FINDINGS? 
The key findings of the project are as follows:  

• Collecting the parcel data and adding the land use consumption section increased the 
accuracy of the model significantly. 

• The result of validating the model showed that the model has acceptable accuracy in 
forecasting demographic and socio-economic conditions of the state of Tennessee. 

• The model performance under a disaggregated environment and at the TAZ level was 
acceptable while the run time was reasonable. 

• The proposed land use model can retain its accuracy even after eight iterations and 
forecast the demographic and socioeconomic condition of the state of Tennessee in the 
year 2050. 

IMPLEMENTATION AT TDOT 
The research team has the following recommendations for the Department: 

• To keep enhancing the model, new components such as land price and households’ 
salaries should be added. Adding new components will increase the accuracy of the 
model and provide a better tool for policy analysis. 

• The model should be used by TDOT for policy and scenario analysis. Policies to be 
analyzed using the model may include changes in gas prices and their effect on land use 
and transportation, clustered zoning/densification versus sprawl, and the impact of 
shared-ride, transit, and other transportation initiatives on land-use planning. 

• The land use input data and forecasts should be reviewed by local planning organizations 
as the quality of the model is dependent on the input data and reasonableness of the 
forecasts.  

MORE INFORMATION 
Find the final report here: https://www.tn.gov/content/dam/tn/tdot/long-range-
planning/research/final-reports/res2020-final-reports/RES2020-18_Final_Report_Approved.pdf  

https://www.tn.gov/content/dam/tn/tdot/long-range-planning/research/final-reports/res2020-final-reports/RES2020-18_Final_Report_Approved.pdf
https://www.tn.gov/content/dam/tn/tdot/long-range-planning/research/final-reports/res2020-final-reports/RES2020-18_Final_Report_Approved.pdf
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