
An automated online tool to forecast 
demand for new railway stations

Marcus Young
Simon Blainey

Transportation Research Group
University of Southampton

10 July 2019



Catchment 
visualisation

Abstraction 
analysis

New 
line

Individual 
station(s)

2

What does the tool do?

Forecasts demand 
for new local 

railway stations
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Theoretical basis - a national trip end model incorporating 
probability-based catchments

other predictor variables

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)

V - annual trips

catchment

Pr - probability of station being chosen
P - population
w - decay function
Z - postcodes with station i in choice set
z - postcode
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A station choice model calibrated using ~15,000 
observations from on-train passenger surveys

K = 10 nearest stations to each postcode
Pseudo R2 = 0.71

𝑃𝑟𝑛𝑖𝑘 =
exp 𝛽𝑁𝑘 + 𝛾 𝐷𝑖𝑘 + 𝛿𝑈𝑘 + 𝜖 ln𝐹𝑘 + 𝜁𝐶𝑘 + 𝜂𝑃𝑠𝑘 + 𝜃𝑇𝑘 + 𝜄𝐵𝑘

σ𝑘=1
𝐾 exp 𝛽𝑁𝑘 + 𝛾 𝐷𝑖𝑘 + 𝛿𝑈𝑘 + 𝜖 ln𝐹𝑘 + 𝜁𝐶𝑘 + 𝜂𝑃𝑠𝑘 + 𝜃𝑇𝑘 + 𝜄𝐵𝑘
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The trip end model was calibrated using Category E and F 
stations in mainland GB

R2 = 0.85

R2 = 0.84



Standardised residuals show that the model performs fairly 
consistently across the country



The model generally produces better forecasts than the 
scheme appraisal for 10 recently opened stations
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Abstraction analysis is based on expected change in an 
existing station’s probabilistic catchment

Probabilistic 
catchment for 
Ruabon station

Ruabon catchment 
after new station



The tool has been implemented on the Data and Analytics 
Facility for National Infrastructure (DAFNI)

Infrastructure 
Database

Modelling 
Service

Cloud 
Environment

Visualisation 
Suite

Security 
Service

One of four initial pilot 
projects
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The tool is built using open source tools and data

Identify all postcodes within 60 
minutes of proposed station

Find the 10 nearest stations to 
each postcode

Calculate probabilities using station 
choice model

Run trip end model to generate 
forecast

Run abstraction analysis (if 
needed)
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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 runs in 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

Includes input verification
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Advanced front-end functionality is provided

Interactive 
map

Job 
submission

Job 
management

Logging
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Demonstration – configuring and running a job
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In conclusion, the tool enables rapid review of scheme 
options for individual stations or new lines.

Any Questions?
m.a.young@soton.ac.uk

Alternative to costly 
bespoke models

Robust and 
transferable

Useful as a sense-check 
of local models

Incorporates abstraction 
analysis


