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Abstract 

Bus Bridging occurs when there are unforeseen disruptions to transit services, most commonly along rail 

lines. Buses are withdrawn from regular routes to service a disrupted segment. A majority of transit 

agencies use improvised strategies to solve this problem. This project focuses on designing a tool that 

would aid in estimating the total user delay associated with specific bus bridging scenarios. Researchers 

at the VAL were given the task of assessing and visualizing the features and benefits of an existing bus 

bridging tool designed by Amer Shalaby and his team at University of Toronto. This tool is designed to 

optimize bus bridging techniques and influence the design choice of bus bridging routes. 

Focusing on the visual language of the tool, we identified several features to improve, to create a more 

visually communicative display.  

A few of these features are as follows: 

1. Passenger count to be graphically scaled 

2. Real-time tracking of trains and shuttle buses 

3. Delay time for arriving passengers at all affected stations 

4. Alternative routes for passengers 

5. Time and distance between terminal stations 

6. User feedback tool 

The team explored two visualization drafts of the delay modelling tool; both drafts focused on ways to 

better visually convey delay modelling information to its users. Evaluation of these draft prototypes 

provided valuable feedback to progress work towards a traffic management dashboard. 

 

 



 

Fig1: Version 1 sketch of dashboard bridging tool 

 

Fig2: Version 2 sketch of dashboard to assist with decision support for bus bridging scenarios 

 

 

 



 

 

 We created this modelling tool with the use of the ArcGIS Operations Dashboard as it handled geospatial data and 

statistics fluidly. The prototype takes advantage of the ArcGIS workflow in ArcGIS Pro, ArcGIS Online and the 

functionality of ArcGIS Operations Dashboard software. GTFS data was obtained for identifying schedules and 

routes for existing bus routes, aiding in creating a sample disruption scenario. Real-time GPS data, however, has 

not been inputted to the Dashboard yet, as we are working towards this next stage.  

 

Fig3: Image of Dashboard prototype 

This iteration of the tool provides a highly visual representation of bus bridging scenarios and railway 

disruptions. The dashboard above as an example, shows a scenario of disruptions between the Keele 

station and Kipling station along the TTC subway system. The map shows which stations are 

experiencing disruptions and the effect of this on stations along the disruption. Charts and bar graphs 

also display Route types available within a given buffer radius of the disruption. Riders Affected & time 

to clear queues, rider delays and the queue at the end of the incident are shown.  

The next step would be to integrate live GTFS data into the dashboard in order to see the movement 

patterns of buses and trains during such disruption's scenarios. 

The team also explored a visualization method that showed a number of major bus routes affected by 

any given disruption. Each of the bus routes would vary in size depending on the amount of delay and 

congestion traffic for that route. These examples are shown in figures 4 - 5 below. 

 



 

Fig4: Kipling Bus Route showing impact of delay            Fig5: Keele Bus Route showing impact of delay 

In conclusion, this presentation illustrates the use of ESRI tools to support the development of a decision 

support tool to aid transit management operations in their assessment of the impacts of alternate bus 

bridging scenarios. 
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