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Applications in Time-Series Ridership Analysis

Applying Data Science Tools to 

Transit Planning



Overview

• Seasonal-trend decomposition of ridership

• Time-series forecasting methods

• Metro Transit Web-based ridership analysis app

• Open-source app for any agency to use
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Seasonal-Trend decomposition (STL)

• Transit ridership data are noisy

– Seasonal variation

– Random variation

– Underlying trend

• STL allows us to quickly and easily decompose ridership

– Identify underlying “big picture” changes

– Identify seasonal fluctuations

– Easy to operationalize through apps

• Decompose time-series of any frequency

– Daily

– Monthly
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Step 1. Plot ridership time-series
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Step 2. Extract trend
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Step 3. Remove trend
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Step 4. Extract seasonal component
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Step 5. Summary of STL
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Forecasting

• Use past values of ridership to forecast future values

• Seasonality, trend, etc.

• Baseline for developing goals, budgets, planning service 

levels, etc.

• Many different types of models – as a general rule use 

ensemble of models

• Can incorporate predictor variables
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1. Build and examine ridership models
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2. Compare model fit to data
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3. Make Forecast (Data Ending Dec 2015)
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Accuracy

• Models have performed very well over last several years

• Below is the YTD difference between forecast and actual 

by mode:
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Mode/Route 

Type

2017 YTD Mean Absolute 

Percent Error (MAPE)

All Bus 1.62%

Express 2.63%

Urban Local 1.66%

Suburban Local 2.38%

Green Line 4.22%

Blue Line 8.26%

Northstar 8.93%



Operationalizing Models
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https://metrotransitmn.shinyapps.io/RouteTrends/

Any Transit Agency can load their own data:

https://metrotransitmn.shinyapps.io/trends-and-forecasts-user-input-data/

You can request access to use the tool by sending an email to 

joel.huting@metrotransit.org

Metro Transit Route-Level Ridership Analysis App:

https://metrotransitmn.shinyapps.io/trends-and-forecasts-user-input-data/
https://metrotransitmn.shinyapps.io/trends-and-forecasts-user-input-data/
mailto:joel.huting@metrotransit.org
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Stop Trends
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Questions
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Joel.Huting@metrotransit.org

Thanks to: 

• Kim Eng Ky, Data Scientist

• Eric Lind, Senior Data Scientist
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