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Foreword 
Reimagine RTD’s Mobility Plan for the Future is a comprehensive, forward-thinking plan that identifies 
strategies to address the future mobility needs of the region. Ongoing industry advancements and 
societal shifts are substantially altering how and when people travel, how cities function, and how 
mobility factors into broader visions and goals; transit agencies must evolve and adapt to remain a 
relevant part of the mobility equation. The MPFF, intended to help guide RTD’s long-term decision 
making, is the culmination of extensive technical analysis, stakeholder and public engagement, and 
intra-agency coordination, as well as several previous planning efforts. Key context, findings, and 
recommendations are broken into a series of technical memoranda focusing on individual components 
of the overall planning effort. This report documents the use of the TMIP Exploratory Modeling and 
Analysis Tool to support development of the plan.
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1.  Purpose of Reimagine Modeling 
Even before COVID-19, Reimagine was being conducted in a period of massive uncertainty and rapid 
transformation in transportation services, demand, technology, and operations. The pace of 
technological adaptation continues to increase. On top of this rapid change, COVID dramatically 
changed people’s everyday needs and behaviors, and the long-term impacts of these changes are 
currently unknown. Even more unknown are the unanticipated risks and disruptors that will continue to 
reshape Denver’s future and transportation needs.  

Planning for a range of plausible alternative futures and addressing a broad set of change drivers and 
disruptors can help better address those uncertainties by testing different assumptions and outcomes. 
To account for future uncertainties, the Federal Highway Administration (FHWA) TMIP Exploratory 
Modeling and Analysis Tool (TMIP-EMAT) was developed using the Denver Regional Council of 
Governments (DRCOG) Focus Activity-based Model, calibrated and validated for estimating and 
forecasting the Regional Transportation District (RTD) transit ridership. 

2.  What is TMIP-EMAT 
A utility that can be integrated with existing travel demand models, TMIP-EMAT facilitates the 
application of those models in an exploratory, rather than predictive, manner. It builds on the evolving 
sensitivity and risk analysis approaches using travel demand models to forecast uncertainty. It can also 
be used to understand the effect of future mobility impacts on travel patterns and incorporates 
exploratory-type visualizers to present and analyze the results. The objective of TMIP-EMAT is to 
facilitate the use of regional travel demand models in an exploratory/experimental manner, as opposed 
to the traditional single point predictive approach. 

TMIP-EMAT is a partially automated planning support tool where planners can identify uncertainties 
and be presented a distribution of performance measure forecasts in a format that gives insight into 
the interactions of travel demand and supply factors. It can also support robust decision-making by 
identifying strategies that perform well across the domain of potential futures. The tool does not aim to 
replace traditional travel demand forecasting models but rather to enhance their usefulness and 
usability by providing the means to comprehensively evaluate a large set of model outputs based on a 
range in model input values.   

3.  TMIP-EMAT for Reimagine 
The first step in creating a TMIP-EMAT tool for RTD was to scope the analysis by considering the set of 
potential uncertainties and strategies for analysis. Strategies can be projects, policies, treatments, or 
combinations of all three. The scoping variables were determined in coordination with RTD, taking into 
account the objectives of Reimagine and the capabilities of the model.  
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Final scoping variables include: 

 Workforce – Changes the frequency assumptions of all routes in the region to account for 
workforce (and/or financial) issues that may restrict or enable RTD to provide run service.  

 Transit Network – Changes the layout of the transit network to account for different levels of 
funding available to either limit what kinds of service can be provided or to be able to build out 
infrastructure for new services. Four levels of transit networks are assumed: 

 “COVID” represents a bare minimum level of service, as was provided during the peak of 
the COVID pandemic 

 “Existing” represents today (pre-pandemic) service 

 “2050 DRCOG RTP” represents what DRCOG assumed under the 2050 financially 
constrained scenario for their most recently completed (2020) RTP 

 “High Transit Investment” includes everything in the 2050 DRCOG RTP plus additional Bus 
Rapid Transit (BRT) corridors (any of the 30 identified in RTD’s BRT Feasibility Study), 
build out of FasTracks, and Front Range Passenger Rail. 

 Telework – Varies the shares of workers working from home.  

 Auto Ownership – Varies the likelihood of being an auto sufficient household (number of 
vehicles in the household is greater than or equal to the number of workers). 

 Auto Operating Costs – Varies the average per mile total cost assumed for operating and 
maintaining a vehicle. 

 Park and Ride Costs – Varies the cost incurred to transit riders when parking at a transit 
park and ride. 

 Destination Parking Costs – Varies the cost incurred to people driving to a destination (such 
as Downtown Denver) and parking there.  

 Micromobility – Increases the availability of micromobility to denser areas of Denver in the 
future, assuming higher walk speeds as a proxy. 

The next step involved selecting performance measures. These included a number of ways to 
understand future transit ridership, as well as impacts to other modes and on the transportation 
system. Key metrics include: 

 Transit ridership by service class and access mode 

 Mode shares by work and non-work travel 

 Vehicle-miles and vehicle-hours traveled and vehicle hours of delay 

 Person-miles and person-hours traveled by mode 

 Average auto and transit travel times 

 Average trip lengths 
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Many of these metrics were segmented by geography (five service sectors across the RTD district and 
equity/non-equity areas, consistent with the location-based services (LBS) data equity definitions from 
the existing conditions analysis of Reimagine) and person characteristics (equity populations being 
defined as persons 65 or older, persons in a household at or below 185 percent of the Federal Poverty 
Level, and persons in a household that has zero vehicles).  

4.  Sample Results 
Two of the most plausible and influential variables of interest were the transit service network and 
telework assumptions. To understand the potential range of impacts on transit ridership, results were 
summarized to each combination of the extreme high and low scenarios for both of those uncertainties. 
Teleworking ranged from 12 percent to 40 percent of all workers working from home. The low transit 
scenario assumes COVID-level service, and the high transit scenario reflects the High Transit 
Investment assumptions described previously. Under these assumptions, transit boardings ranged from 
450,000 to 655,000, as shown in Table 1. 

Table 1. Sample Modeling Results  

Performance Metric 
High Telework High Telework Low Telework Low Telework 

Low Transit High Transit Low Transit High Transit 

Boardings 450k 605k 480k 655k 
Transit Mode Share 2.0% 2.4% 2.0% 2.5% 
Equity Zone Transit Mode Share 3.3% 3.9% 3.3% 4.0% 
PMT 123k 123k 129k 129k 
Average Trip Length – Transit 7.9 8.2 8.2 8.4 
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