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Some relevant motivation
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Purpose of study

Stagge, J., Rosenberg, D., Abdallah, A. et al. Assessing data availability and 
research reproducibility in hydrology and water resources. Sci Data 6, 190030 
(2019). https://doi.org/10.1038/sdata.2019.30

• How are we doing (hydrology and water resources)?

• How can we realistically assess and identify bottlenecks?

Significant effort has been put into 
improving reproducible research.
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Reproducibility as a Continuum

Availability
All digital artifacts 
are available for 
others

Reproducibility
Artifacts can be used 
to exactly reproduce 
published results.
“Bit reproducibility”

Replicability
Existing and new 
datasets can be 
used to replicate the 
published 
conclusions.

Institute of Education Sciences, US Dept of Education, 
and NSF. (2018) Companion Guidelines on Replication 
and Reproducibility in Education Research 
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Survey of 360 Articles

• Created 15 question survey instrument:
Availability - Self-evaluation & unfamiliar reviewer
Reproducibility: Subject reviewer

• 6 hydrology/water resources journals
• 360 of 1,989 articles published in 2017
• 60 articles per reviewer
• 5-20 min for avail, 1-3 hours for reproducibility
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Availability Reproducibility
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Stated Availability by Journal

• 70.3% stated some 
materials online

• Data availability statement 
required vs encouraged
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Stated Availability by Journal

• Data availability statement 
increased the author/third 
party requests

• Did not test
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Stated Availability by Journal



10

Availability Reproducibility
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Available digital artifacts

• Primary (necessary) & 
Secondary (useful)

• Data most common 
artifact by far (25-40%) 

• Followed by Code 
(15%) and
Directions (5%)
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Availability Reproducibility
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Conclusions: Bottlenecks or Opportunities

• Data availability statement appears to nudge towards availability



14

Conclusions: Bottlenecks or Opportunities

• Data availability statement appears to nudge towards availability

• Experiment directions/documentation vs. data dump

• Nudge towards documentation: repository tools, templates
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Conclusions: Bottlenecks or Opportunities

• Data availability statement appears to nudge towards availability

• Directions/documentation vs. data/code dump

• Nudge towards documentation: repository tools, templates

• When artifacts available, high
likelihood of reproducibility
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Time Spent
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Population Estimates

• Oversampled for reproducible keywords

• 1.6% reproduced in sample • 0.6 – 6.8% population estimate
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Sampled articles
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