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Reproducibility is a foundational principle in scientific research. The ability to independently re-run an experiment
helps to verify the legitimacy of individual findings, and evolve (or reject) hypotheses and models of how environ-
mental systems function, and move them from specific circumstances to more general theory. Yet in computational
hydrology (and in environmental science more widely) the code and data that produces published results are not
regularly made available, and even if they are made available, there remains a multitude of generally unreported
choices that an individual scientist may have made that impact the study result. This situation strongly inhibits the
ability of our community to reproduce and verify previous findings, as all the information and boundary conditions
required to set up a computational experiment simply cannot be reported in an article’s text alone.

In Hutton et al 2016 [1], we argue that a cultural change is required in the computational hydrological
community, in order to advance and make more robust the process of knowledge creation and hypothesis
testing. We need to adopt common standards and infrastructures to: (1) make code readable and re-useable;
(2) create well-documented workflows that combine re-useable code together with data to enable published
scientific findings to be reproduced; (3) make code and workflows available, easy to find, and easy to interpret,
using code and code metadata repositories. To create change we argue for improved graduate training in these areas.

In this talk we reflect on our progress in achieving reproducible, open science in computational hydrology,
which are relevant to the broader computational geoscience community. In particular, we draw on our experience
in the Switch-On (EU funded) virtual water science laboratory (http://www.switch-on-vwsl.eu/participate/),
which is an open platform for collaboration in hydrological experiments (e.g. [2]). While we use computational
hydrology as the example application area, we believe that our conclusions are of value to the wider environmental
and geoscience community as far as the use of code and models for scientific advancement is concerned.
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