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Making modeling and software FAIR

As readers of Environmental Modelling and Software are well aware,
computational modeling is a critical tool supporting a wide range of
scientific research and policy decisions. A recent paper by Janssen and
colleagues in EMS (2020) documents the exponential growth of scien-
tific publications based on computational modeling. However, the rapid
growth of model-based research and diversification of modeling appli-
cations has come at a cost to their continued usefulness. The potential
for computational models to help understand the complex dynamics of
social-environmental systems and plan policies to wisely manage these
systems is discarded and lost in most cases because the models cannot be
used beyond the project for which they were initially developed. The
same paper by Janssen and colleagues found that the code used in 90%
of model-based research papers published between 1990 and 2018 is
unavailable for reuse. While this situation has improved slightly over the
last decade, it remains true for over 80% of the papers published in
2018. Trying to contact the authors of research papers for access to code
is of little help, as documented by Collberg and Proebsting (2016). If
computational models are so useful why is so much special knowledge
and hours of effort by model developers being wasted in this way?

Unlike journal publishing, there are no widely accepted standards for
how model code should be made available so that it can be found and
accessed; which model version should be made accessible; how the code
should be documented to be understandable, evaluated, or enhanced;
how it should be packaged so that it can be run effectively, compiled if
needed, or coupled with other models to represent interacting social and
natural processes. In December 2021, representatives from 50 organi-
zations that support model-based science around the world met to form
an international standards body for computational modeling, the Open
Modeling Foundation (OMF). The OMF will identify, develop, and pro-
mote common standards and best practices for FAIR modeling (Find-
able, Accessible, Interoperable, Reusable (Chue Hong et al., 2021;
Wilkinson et al., 2016, p. 201)) across the social, ecological, environ-
mental, and geophysical sciences. It will also support professional in-
centives and educational programs to encourage the modeling
community to adopt these FAIR-aligned standards. Finally, the OMF is
dedicated to the global democratization of critical modeling technology,
and improving modeling science through growing a community that is
more diverse with respect to geography, gender, ethnicity, and class.

The OMF is the result of four years of planning and stakeholder
meetings that involved representatives of modeling science organiza-
tions around the world. Environmental Modelling and Software, and the
International Environmental Modelling and Software Society were
invaluable, founding members of this initiative. In order for the OMF to
be successful in its ambitious goals, it needs the active support of the
modeling community-and especially EMS readers. Modeling organiza-
tions are encouraged to become OMF members, and individuals can join
OMF Working Groups. More information about the Open Modeling
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Foundation and ways in which you can support its efforts can be found at
https://openmodelingfoundation.github.io.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Data availability

No data was used for the research described in the article.

Acknowledgements

Planning for and launch of the Open Modeling Foundation initiative
was supported in part by the Alfred P Sloan Foundation.

References

Chue Hong, N.P., Katz, D.S., Barker, M., Lamprecht, A.-L., Martinez, C., Psomopoulos, F.
E., Harrow, J., Castro, L.J., Gruenpeter, M., Martinez, P.A., Honeyman, T., 2021.
FAIR Principles for Research Software (FAIR4RS Principles). Research Data Alliance.
https://doi.org/10.15497 /RDA00068.

Collberg, C., Proebsting, T.A., 2016. Repeatability in computer systems research. Com-
mun. ACM 59, 62-69. https://doi.org/10.1145/2812803.

Janssen, M.A., Pritchard, C., Lee, A., 2020. On code sharing and model documentation of
published individual and agent-based models. Environ. Model. Software 134,
104873. https://doi.org/10.1016/j.envsoft.2020.104873.

Wilkinson, M.D., Dumontier, M., Aalbersberg, IjJ., Appleton, G., Axton, M., Baak, A.,
Blomberg, N., Boiten, J.-W., da Silva Santos, L.B., Bourne, P.E., Bouwman, J.,
Brookes, A.J., Clark, T., Crosas, M., Dillo, I., Dumon, O., Edmunds, S., Evelo, C.T.,
Finkers, R., Gonzalez-Beltran, A., Gray, A.J.G., Groth, P., Goble, C., Grethe, J.S.,
Heringa, J., 't Hoen, P.A.C., Hooft, R., Kuhn, T., Kok, R., Kok, J., Lusher, S.J.,
Martone, M.E., Mons, A., Packer, A.L., Persson, B., Rocca-Serra, P., Roos, M., van
Schaik, R., Sansone, S.-A., Schultes, E., Sengstag, T., Slater, T., Strawn, G., Swertz, M.
A., Thompson, M., van der Lei, J., van Mulligen, E., Velterop, J., Waagmeester, A.,
Wittenburg, P., Wolstencroft, K., Zhao, J., Mons, B., 2016. The FAIR Guiding Prin-
ciples for scientific data management and stewardship. Sci. Data 3, 160018. https://
doi.org/10.1038/sdata.2016.18.

C. Michael Barton®’, Daniel Ames®, Min Chen®, Karin Frank®!, H.R.
Albert Jagers‘, Allen Lee”, Stefan Reis®™!, Laura Swantek™

2 Arizona State University, Arizona, USA

Y Brigham Young University, Utah, USA

¢ Nanjing Normal University, Nanjing, China

4 Deltares, Delft, The Netherlands

¢ Helmholtz-Centre for Environmental Research Ltd. - UFZ, Leipzig,
Germany

f University of Osnabriick, Osnabriick, Germany

& UK Centre for Ecology & Hydrology, Edinburgh, United Kingdom
" University of Exeter Medical School, Truro, United Kingdom


https://openmodelingfoundation.github.io
https://doi.org/10.15497/RDA00068
https://doi.org/10.1145/2812803
https://doi.org/10.1016/j.envsoft.2020.104873
https://doi.org/10.1038/sdata.2016.18
https://doi.org/10.1038/sdata.2016.18
www.sciencedirect.com/science/journal/13648152
https://www.elsevier.com/locate/envsoft
https://doi.org/10.1016/j.envsoft.2022.105496
https://doi.org/10.1016/j.envsoft.2022.105496
https://doi.org/10.1016/j.envsoft.2022.105496

C.M. Barton et al. Environmental Modelling and Software 156 (2022) 105496

U The University of Edinburgh, Edinburgh, United Kingdom E-mail addresses: michael.barton@asu.edu (C.M. Barton), dan.
J Phoenix College, Arizona, USA ames@byu.edu (D. Ames), chenmin0902@163.com (M. Chen), karin.
frank@ufz.de (K. Frank), bert.jagers@deltares.nl (H.R.A. Jagers), Allen.

Lee@asu.edu (A. Lee), srei@ceh.ac.uk (S. Reis), Iswantek@asu.edu (L.

" Corresponding author.
Swantek).


mailto:michael.barton@asu.edu
mailto:dan.ames@byu.edu
mailto:dan.ames@byu.edu
mailto:chenmin0902@163.com
mailto:karin.frank@ufz.de
mailto:karin.frank@ufz.de
mailto:bert.jagers@deltares.nl
mailto:Allen.Lee@asu.edu
mailto:Allen.Lee@asu.edu
mailto:srei@ceh.ac.uk
mailto:lswantek@asu.edu

	Making modeling and software FAIR
	Declaration of competing interest
	Data availability
	Acknowledgements
	References


