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6. CONCLUSION

• The current study built a framework that collects, processes and visually 
analyzes fused GTFS and real-time bus data to investigate how the bus 
network in St. Louis Missouri was impacted by COVID-19. 

• Our framework utilizes a cloud computing architecture for data 
ingestion- analytics and supports browser-based, interactive visual 
analytics for viewers to quantify the impact of the pandemic as it 
evolves on the bus network. 

• A case study was conducted in an urban city (Saint Louis, Missouri) 
with data collected over one month, before and during the outbreak. 

Goals
Interactive analytics platform: In this study, the framework is to be 
developed using a cloud service. 
Automation: This study seamlessly integrates multiple transportation 
data layers in an automated  fashion - with minimal human intervention. 
The algorithms developed are scalable to enable processing of large 
datasets. 

Average delay at stops: (a) Delays at various directions, (b) Delays at schedule adjusted trips 

% change at various directions: (a) Duration, (b) Cycle times 

Average headway at various directions 

Parameters Pre-COVID Post-COVID
Period 12/13/2019 to 01/08/2020 04/20/2020 to 05/13/2020

Record count 672,865 501,708
Routes count 70 49
Trips count 9,586 6,602

Vehicles count 405 416
Performance 

Measures Mean Std Deviation Minimum Maximum Mean Std Deviation Minimum Maximum

Delay (min) -1.46 3.27 -62.35 47.43 -1.00 2.73 -65.02 61.47
Duration (min) 47.92 18.73 0 1,653.39 48.47 32.84 0 6869

Cycle Time (min) 97.77 32.23 21.81 1,685.36 96.47 41.91 24.93 6913.8

Headways (sec) 318.69 339.03 0 82,740 365.36 365.99 0 27,536

• As of the third week of April, the number of used routes 
and trips were reduced by 30%. While the average delay 
at bus stops was reduced by 30%, headways and durations 
were increased by 14% and 1%, respectively.
• The buses’ performance measures provide useful insights 

into the behavior of riders in terms of responding to social 
distance restrictions. 
• As the world continues to navigate these challenging 

times, we will continue to study the trends over time and 
research new findings over the next phase. 
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