An automated online tool to forecast
demand for new railway stations

Marcus Young
Simon Blainey

Transportation Research Group
University of Southampton

10 July 2019

EPSRC

Engineering and Physical Sciences
Researc h Council

UNIVERSITY OF

Southampton




What does the tool do?
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Theoretical basis - a national trip end model incorporating
probability-based catchments

catchment other predictor variables
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V  -annual trips

Pr - probability of station being chosen

P - population

w - decay function

Z - postcodes with station i in choice set
z - postcode

F -service frequency

J - jobs (within approx. 0.5 mile)
Pk - parking spaces

B - travelcard boundary (y/n)

Te - terminus station (y/n)

El - served by electric trains (y/n)




A station choice model calibrated using ~15,000
observations from on-train passenger surveys
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K = 10 nearest stations to each postcode
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The trip end model was calibrated using Category E and F
stations in mainland GB
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¥ Probabilistic catchment  R2 = 0.85
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Standardised residuals show that the model performs fairly
consistently across the country
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The model generally produces better forecasts than the
scheme appraisal for 10 recently opened stations

Scheme forecast Forecast (probabilistic catchment) Forecast (simple catchment) B Entries & exits 2017/18 (ORR)
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Abstraction analysis is based on expected change in an
existing station’s probabilistic catchment
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The tool has been implemented on the Data and Analytics
Facility for National Infrastructure (DAFNI)
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The tool is built using open source tools and data
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Generating choice sets is computationally intensive
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DAFNI provides step-change in run times

Parallel processing

employed in R

Each job runsin a
separate container
(virtualised OS)

Up to 30 cores per
container

< 5 minutes for a
single station
forecast
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The tool has a user friendly web interface
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Setup

Add Stations

Exogenous Data

Interactive Map
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Jobs

Visualisation

Help

Logging

Parking spaces

LOGOUT

HNW1 100 v
Name Frequency Ticket machine
Honiton West 100 Yes v
Region Bus interchange
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If sensitivity analyfis is required for serviceXrequency or car parking spaces then simply create a new station entry with these fields amended as appropriate. The ID must be unique, but if you use the same name then the model results will be
grouped together ffor this station and procesng will be faster as unnecessary duplicate analysis will be avoided. If two or more entries have an identical name they can only differ in the values of the frequency, parking spaces and/or frequency
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Advanced front-end functionality is provided
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Demonstration — configuring and running a job

The underlying model is based on research by the University of Southampton’s Transportation Research Group. At its core is a trip end model which has been calibrated on the
smaller stations in Great Britain. In such a model the number of trips is a function of the population in a station’s catchment and a range of other variables, such as service
frequency and number of jobs nearby. A novel aspect of this model is that probability-based catchments are defined using a station choice model. Rather than assuming everyone
will use their nearest station, this provides a more realistic representation of behaviour and allows competition to occur between stations.

Exogenous Data

& Aok o About the model
This DAFNI-hosted service generates a demand forecast (predicted trips per year) for one or more proposed local railway stations. If required it can also produce an analysis of
* Selup potential abstraction of journeys from existing stations, enabling the net impact of a new station on rail use to be estimated. Forecasts for multiple stations can be
accommodated as part of the same job. These can be treated independently (alternative station locations are to be assessed) or concurrently (the proposed stations will coexist).
@ Add Stations
4

[J1 interactive Map
Generating a demand forecast involves a series of data processing and spatial analysis steps with a high computational requirement. As the model has been coded to take

~ Submission advantage of parallelisation, DAFNI provides an ideal environment, enabling it to run across multiple processor cores. This has delivered a step-change in performance, reducing
the time to model a single station from around 60 minutes on a high-end workstation to some _ minutes. Time savings will be substantially higher for larger and more complex
model scenarios.

XA Jobs
The DAFNI development team has provided a professional web interface that enables the user to interact with the model, delivers visualisation of outputs, and handles job

2 Visualisation management. DAFNI has enabled what could otherwise have become a siloed model to be rapidly made accessible to other researchers and transport practitioners, thus

maximising knowledge exchange and research impact.

0 Help
— "
& Logging

https://pilots-station-demand-forecasting-ui.platform.dafni.rl.ac.uk
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In conclusion, the tool enables rapid review of scheme

options for individual stations or new lines.

%\
Robust and Alternative to costly |
transferable bespoke models

Useful as a sense-check Incorporates abstraction
of local models analysis

Any Questions?

m.a.young@soton.ac.uk
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