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Research Needs Statement 
 

Please complete all sections in blue 
Title: Developing Statewide Land Use Forecasting Model and Integrate 

with TDOT’s Statewide Travel Demand Model 
Key Words: Integrated Land Use and Transportation Modeling 

 
Research Problem Statement: • Travel demand models require future land use forecasts as input 

data to predict future travel demand and transportation needs. 
Since the performance of the travel demand models relies heavily 
on the accuracy of land use forecast, there is a strong desire by 
planners to improve model input, especially for future forecast 
years. 

• Literature finds that many state DOTs have difficulties (such as 
limited skilled man power, constrained budget, etc.) in developing 
their own land use forecasting models.  

• Integrated Land Use and Transportation model can produce: 
future land use forecasts that account for transportation; analyze 
cumulative and indirect effects of proposed transportation 
projects; evaluate compliance with land use; explore 
transportation opportunities; evaluate economic effects of 
policies; facilitate integrated land use and transportation planning. 

Research Objective: • This project will provide TDOT with tools for improving the quality 
of the land-use forecasts used by travel demand models.  

1. A fully functional statewide Land Use Forecasting Model 
with detailed documentations. 

2. A full integration with current TDOT statewide travel 
demand model with detailed documentation.  

3. Training and knowledge transfer. 
Related Research/Continuation 
of Past or Current Project: 
 
 
 

A literature search was done in order to avoid duplication with 
current or past research. A review of the Transportation Research 
International Documentation (TRID) and Research in Progress (RiP) 
databases shows that tightly related State DOTs’ efforts on land use 
forecasting include the following: (1) Virginia DOT conducted a study 
on how to improve socioeconomic forecasting practices used by 
medium-sized MPOs. (McCray, Miller, and Hoel 2008); (2) Florida 
DOT surveyed the state-of-the-art and the state-of-the-practice of 
MPOs’ land use forecasting, as well as to investigate the potential of 
UrbanSim as a land use model for Florida applications and 
recommended that local governments can benefit from model-based 
consensus building. (Zhao and Chung 2006); (3) California DOT 
conducted an overview and evaluation of integrated land use and 
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transportation models focusing on their benefits, potential 
applications, and implementation challenges. The study reviewed 
UrbanSim, PECAS, MEPLAN, and UPlan. (Johnston and McCoy 2006); 
(4) CFIRE and Tennessee DOT recently funded a project on
developing a guidebook for MPOs in developing integrated land use
and transportation models (01/01/2014 – 12/31/2014); (5) There is
another project funded by NCDOT, which applied the Transportation
Economics and Land Use Model (TELUM) to small areas in North
Carolina, which became a basis for NCHRP 25-36 (Impacts of Land
Use Strategies on Travel Behavior in Small Communities and Rural
Areas); (6) California Statewide Integrated Model (CalSIM) is a land
use and transport model developed for the California Department of
Transportation (Caltrans) aiming to integrate PECAS land use model
with a travel demand forecasting model (UC Davis website; Shengyi
et al., 2009); and (7) the Oregon Department of Transportation
(ODOT) developed a set of integrated economic-land use-
transportation models over the past two decades to meet evolving
analytical needs at the urban and statewide levels as part of their
Transportation and Land Use Model Integration Program (TLUMIP),
and included extensive model and data design and development,
interim model applications, peer review, and program assessments.

Expected Deliverables: The final deliverables will include documents which describe the 
implementation process of the land use simulation, including data 
collection and processing, model estimation and validation, scenario 
building and testing, integration with statewide travel demand 
model, and procedures and operation of the integrated model; Final 
Report; Interim Reports 

Estimate of Problem Funding & 
Research Period: 

$250,000, 12 ~ 24 months 

Urgency and Potential Benefits: With the development of the proposed tool, TDOT will be able to 
provide more systematic land use forecasts and accordingly more 
reliable travel demand forecasts throughout the state, and the tool 
can be used for various scenario testing. 

Implementation Planning: TDOT directs tremendous tax dollars on various project 
programming through the transportation improvement plan (TIP) 
and long range transportation plan (LRTP) which are often based on 
data driven approaches including the results of travel demand 
models. And importantly, the quality of the travel demand model 
outputs relies heavily on the accuracy of land use forecasting, 
therefore more accurate and more reliable socioeconomic (land use) 
forecasting tools are desirable. The deliverables of this project will 
provide efficient decision support tools for decision makers and 
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planners with better consensus building on future transportation 
projects and funding allocation. 

Person(s) Developing the 
Problem Statement: 

David Lee, Ph.D.  Long Range Planning (David.Lee@tn.gov) 

Submission Date: 4/3/2018 
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