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Reproducible research is the foundation
on which scientific progress is built
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 Reproducibility of catchment 
hydrological modelling studies

 Improving reproducibility by 
using automated workflows

 How can catchment hydrology 
modelling community benefit?



Large proportion of scientific
research is not reproducible

Baker (2016)

> 70% failed to reproduce
other  scientists’  work

Begley (2012)

Only 11% was reproduced
successfully by peers



There is lack of transparency
in reporting scientific research

Tools/Code/Data unavailable

Fraud

Balancing level of detail
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Using automated workflows  addresses
lack of transparency in catchment modelling

Detailing model configuration

Making data available

settings file

data tied to the program



We created an automated
workflow for the SWAT model

How is the model
set up?

How does the new 
workflow work?



Weather Data
GIS Data

Inputs

Topography
Soil Type
Land Use
Sub-catchment



SWAT  model  preparation  process
constantly requires input from user
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The  Workflow  requires  a
predefined folder structure
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Project 

Build Model from 
QGS project file

Write SWAT
Input

Run SWAT Model



Initialize
Project 

Build Model from 
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HRUs
Saved to databases
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Initialize
Project 

Build Model from 
QGS project file

Write SWAT
Input

Run SWAT Model

swat_64rel.exe








The model can be visualised
and Modified in the GUI



Application on Blue Nile

6



We compared the model setups
scripted workflow  vs  GUI  set-up
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Easy and transparent way of sharing modelling 
settings, options and data used in a publication

Saves time
and effort

Opens  up  opportunities  for  using  high 
performance computing and cloud computing

The catchment modelling community
can benefit from automated workflows



We propose automated workflows that are easy
to use as demonstrated with the QSWAT workflow

Most catchment modelling research does not provide enough 
information to audit and reproduce the published results

Once the data bound to the workflow is publicly made available and
cited there will be more reliable background material for further research
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