
p. 1
XIIIth Seminar of developers and users of the soil-plant model STICS
Aerocampus Aquitaine Bordeaux Nov. 13-16, 2023
XIIIth Seminar of developers and users of the soil-plant model STICS
Aerocampus Aquitaine Bordeaux Nov. 13-16, 2023 Bordeaux , Nov. 3-16 2020

SticsRPacks: R packages for STICS, where are we? 

Samuel Buis1, Patrice Lecharpentier2, Rémi Vezy3, Michel Giner4, Cyrille Midingoyi4

1 INRAE, UMR EMMAH, Avignon, France, samuel.buis@inrae.fr

2 INRAE, US Agroclim, Avignon, France, patrice.lecharpentier@inrae.fr

3 CIRAD, UMR AMAP, Montpellier, France

4 CIRAD, UPR AIDA, Montpellier, France

mailto:samuel.buis@inra.fr
mailto:samuel.buis@inra.fr


p. 2
XIIIth Seminar of developers and users of the soil-plant model STICS
Aerocampus Aquitaine Bordeaux Nov. 13-16, 2023

Overview

SticsRPacks, a collection of        packages:

• SticsOnR and SticsRFiles: packages for managing STICS from 
• Finding parameters/variables names (description)
• Setting parameters values and output variables 
• Handling input and output files 
• Running simulations (parallel, forcing parameters, etc.) 

• CroptimizR and CroPlotR: generic packages for coupling crop models with mathematical methods
• Parameter estimation (Bayesian / frequentist, choice of criterion, consideration of constraints, 

AgMIP protocols, etc.) 
• Plots and statistical criteria
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Overview

Availability:

• Online git repositories on GitHub platform 

• SticsRFiles on the CRAN 

• All in one installation using SticsRPacks package

• L-GPL License

Compatibility with STICS versions: version 8.5.0 and following

Website for each package

Online tutorial

e.g. https://sticsrpacks.github.io/SticsRFiles/articles/SticsRFiles.html

https://sticsrpacks.github.io/SticsRPacks/
https://github.com/SticsRPacks
https://mybinder.org/v2/git/https%3A%2F%2Fforgemia.inra.fr%2Fstics-formation%2Fsticsrpacks-binder.git/v0.4.0?urlpath=shiny/SticsRpacks/
https://sticsrpacks.github.io/SticsRFiles/articles/SticsRFiles.html


p. 4
XIIIth Seminar of developers and users of the soil-plant model STICS
Aerocampus Aquitaine Bordeaux Nov. 13-16, 2023

UseCase I: Multi-simulation workflow

Xml workspace generation from tables of parameters
(using xml templates or not)

Plotting / analysing outputs (CroPlotR)
• dynamic plots
• prediction evaluations / experimental data
• statistical criteria

Running multi-simulations (SticsOnR)
• independent, chained
• for single crops or inter-crops

existing xml workspace (JavaStics)

STICS input files (individual directories)

Generating usms data files (SticsRFiles)

gen_xml2txt(workspace)

run_stics(stics_exe, workspace, usms),
sim <- stics_wrapper(model_options, parameters, usms, variables, dates)

gen_*_xml(table_*)

plot(sim[, obs]) 
summary(sim[, obs])
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Xml workspace generation from tables of parameters
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Generate txt files from XML without using JavaSTICS

xml style file (transformation rules)

xml file

text file

Generation of all usm input files, including xml tranformations
• At least 4 times faster than JavaStics conversion
• Available soon on CRAN, already on Github

gen_usms_xml2txt(workspace)

uses  xslt package
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Plots and stats: new package CroPlotR
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UseCase II: parameter estimation
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Parameter estimation: automatic generation of diagnostics

Plots, screen display and returned data structure specific for each family of method 
(frequentist, bayesian  ...)

e.g. for frequentist methods:
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Parameter estimation: automatic selection of parameters

Some parameters must be estimated => major parameters

Some parameters may improve the predictions  
=> candidate parameters

=> automatic selection among candidate parameters 
(AgMIP-Calibration Phase III parameter selection algorithm, 
Wallach et al., 2023, ASD) 

see documented example in vignette “Estimating phenology following AgMIP-calibration phase III protocol”

e.g. c(“tdmin”,”stressdev”,”tdmax”)
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Parameter estimation: handling successive USMs and different 
parameter values for the USMs

Standard definition for the observations

Definition of successions in STICS model_options

Definition of groups of situations in parameter information

Example of a parameter estimation for 3 parameters on 2 successions of USMS

p1: one value for all USMs

p2: only used in USM_2

p3: one value for USM_3    
and one value for USM_4
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Conclusion

• Many improvements and new features since 2020

• Reached robust state

• Integrated into STICS trainings

• Widely used in research projects: e.g. AgMIP, CarSolEl, REDELAC, ANR FFAST, ...

• Used within other tools: e.g. SIWAA simulation workflow, see presentation Chabrier et 
al. ; IdeSTICS ; under work for STICS automatic test and evaluation system ...

• The generic packages (CroptimizR, CroPlotR) interfaced or integrated with other crop 
models: SQ2, APSIM nextGen, DSSAT (Linkage INRAE-UF) + many models in AgMIP 
Calibration project
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Perspectives

• Optimize performances:
• SticsRFiles: parallelization of XML->txt ; use of XML2 package, ...
• SticsOnR: STICS simulations
• CroPlotR: plot generation 

• Add new features: 
• SticsRFiles: generalize the STICS input files conversion function
• CroptimizR: integrate the AgMIP phase IV protocol
• CroPlotR: integrate functions for diagnostics on model inputs

• Submit all the packages to the CRAN (done for SticsRFiles)


