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Context
• SoilX –
• 5 Work Packages
• EU Project
• 6 Countries
• > 20 Researchers  
• Publish your re s u l t  data sets:  in a fa i r  way!

by SangyaPundir under CC-BY-SA 4.0

https://www.go-fair.org/fair-principles/
https://doi.org/10.1038/sdata.2016.18

http://www.go-fair.org/fair-principles/


SWAT Community



EPIC/APEX Community
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EPIC/APEX Community





Creating a workflow: Automate everything

Manual steps are…

● error prone
● time consuming
● not documented

Every command or click should be stored in a 
way, such that it can be executed again!

Be realistic! You will do things 
over and over again…

But you can automate all steps!



Make things more usable - for yourself and
others!

Reproducibility in practice: 
How easily can somebody use the thing later?

Think about your target audience to set priorities! Do they want to …
re-run all your scripts?
run the code as piece of software?
use the code and adapt it?
use the computation results only?
understand what and how we did it?



some users 
might be 
interested 
mostly in 
results

comprehensibilityOur goal: reproducibility!
…but in practice:

traceability



R6 object-oriented programming for R: step-by-step APEX model setup.
Inherent or have functions adapt from:
• sensobol
• apexsensun
• SWATdoctR
• SWATrunR
• SWATfarmR

How easily can somebody use the thing later?



How easily can somebody use the thing later?

Create and Load TxtInOut Files:

load_apex_files: function (project_path) 
setup_apex_folder: function (project_path = project_path, run_path = NULL) 



How easily can somebody use the thing later?

Updated Functions:
update_APEXRUN: function (ASTN = NULL, ISIT = NULL, IWPN = NULL, ISUB = NULL, …)
update_SUBAREA: function (INPS = NULL, IOPS = NULL, IWTH = NULL, LUNS = NULL, …)
update_APEXCONT: function (NBYR = NULL, IYR = NULL, NGN = NULL, IET = NULL, IPRK = NULL, …)
update_PARM: function (parm.tbl)
update_PRNT: function (output_ext = NULL, over_write_PRNT = TRUE, save_output = FALSE)



How easily can somebody use the thing later?

Sensitive Analysis and CC change data:
create_sample_matrices: function (params, gsa_method = list(method = 
"SENSOBOL", arguments = list(…))
set_cc_projections: function (ccfile = NULL, update_OPC = FALSE, mgtrulefile 
= NULL)

gsa_methods supported: MORRIS, LHS, SENSOBOL, FAST99



How easily can somebody use the thing later?

RunAPEX: function (input = list(run_path = file.path(self$run_path, 
"TxtInOut")

• Standardized input and output management
• Scalability with parallel simulations

Re-running computations might be difficult or take long time… Keep old 
versions!

• Integration with SQL for long-term storage and analysis



Acknowledgments & Questions

https://ejpsoil.eu/soil-research/eom4soil/into-dialogue/soilx

Reach me!

https://github.com/EdbertoLima
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