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Capsis objective

Computer-Aided Projections of Strategies In Silviculture

Build a software platform to integrate forest growth and dynamics models for 
modellers, forest managers and training

export

1. initialisation

2. growth
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A co-development oriented organisation
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Co-développement

Capsis charter : 
- property
- sharing with other co-developers

Clear property rules

Software architecture Actors and roles

Free software (LGPL)
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Method: care for the modellers

Targeted public: a modeller has designed a forestry growth model and wishes to  
integrate it in Capsis to get a simulator for his own objectives

- discussion 
- accept the charter
- training
- immediate working session to start together

(never start alone)

Goal: get quickly a running prototype
-> often in few days / during few weeks

Start in 'pair programming' on the same machine
-> the developer masters the technique
-> the modeller masters his model
-> the simulator is valid technically and fonctionally

The modeller can then continue by himself with simple tools...

... and a Long term support

Or in video conference...
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New Projects (1/2)

● SIMREG : A non-deterministic tree-level distance independent forest model that 
can simulate forest growth, yield and management on a regional scale while 
representing the wide diversity of composition, structure and management found 
in forest stands
Jérome Perin, Mikhail Pitchugin, Gauthier Ligot, University of Liège - Gembloux 
Agro-Bio Tech

● C-STABILITY : A modeling framework to leverage the continuous representation 
of organic matter
Julien Sainte-Marie (1, 2), Delphine Derrien (2), Laurent Saint-André (2), 
Matthieu Barrandon (3) (1. AgroParisTech Silva, Nancy, 2. INRAE BEF, Nancy, 3. 
Université de Lorraine IECL, Nancy)

● EsPaCe : A growth model for young forests in Québec, connected to Artemis and 
Natura models
Emmanuel Duchateau, Isabelle Auger, Dany Camirand, Thierry Kubwimana 
(Ministry of Forests, Wildlife and Parks of Québec, Canada)
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New Projects (2/2)

● Simcop-Qual : A branching and nodosity model linked to the Simcop model
Julien Sainte-Marie, Guillaume Salzet, Thomas Aiguier (UMR Silva, Nancy)

● Poplar : A generic bio-economic model for hybrid poplar plantations. The model 
was conceived to simulate the dynamics and to optimize the management of 
poplar plantations
Seyed Mahdi Heshmatol Vaezin (University of Tehran, Iran)

● Sureau : A plant hydraulic model that represents explicitly water flow between 
the soil, the plant and the atmosphere and the process of cavitation that leads to 
plant desiccation and mortality
Nicolas Martin, Francois Pimont, Julien Ruffault (INRAE URFM, Avignon), Hervé 
Cochard (INRAE Piaf, Clermont-Ferrand)

● Ibasam : A metapopulation model to study salmon species population eco-
evolutionary dynamics, accounting for river and marine ecosystems
Mathieu Buoro, Amaia Lamarins, Jacques Labonne (INRAE Ecobiop)
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New Features in Capsis

FlexibleMemorizer : 
a way to keep only some steps in a simulation based on a file of years to be kept
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New Features in Capsis

List of Categories

● Basal area / species
● Basal area / quality
● ... 1. categories / species

2. apply a basal area 
calculator

3. show in a viewer

E.g. Samsara2, basal area / species

basal area / species : Epicea, Hetre, Sapin

basal area / wood large categories
Poles, PB, BM, GB, TGB

basal area / quality : A, B, C, D, T

new column : difference between the two steps
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New Features in Capsis

List of Values

A way to get easily statistics 
on a list of values

E.g. in a Capsis table > Plot a column > Statistics

Programmatically

...
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New Features in Capsis

Log headers

In Capsis, it is easy to write in log files with a chosen name, e.g. SureauComputeCFL.log

New : prepareHeader (...)

Now just before the writing 
in the Log with println()

The header is written just once

Same location than println () : easier 
to keep up to date
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New Features in Capsis

Parallel scripts

● Based on the standard command file driven script in Capsis
● This runs a simulation for each line of a command file
● Introduction of a parallel loop to run several simulations in parallel
● The simulations must be completely separated
● A check of the model structure may be required
● -> if many simulations to be ran, faster

Standard loop : 

Parallel loop (I can help for the syntax) : 

Used in Forceeps, Salem...
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J4R by Mathieu Fortin

● J4R is a technology developed by REpicea (Mathieu Fortin and Jean-Francois 
Lavoie) to call Java programs from R. 

● It tries to be simpler to use than other technologies including rJava. 
● J4R is based on a client/server architecture, with a server running transparently Java 

on your local machine.
● Can help run Capsis scripts from R scripts (sensitivity analysis, optimisation...)

Fortin (2020), PeerJ Comput. Sci., DOI 10.7717/peerj-cs.300

M. Fortin, Canadian Wood Fibre Centre, Canadian Forest Service, Ottawa, ON, Canada

https://sourceforge.net/p/repiceasource/wiki/J4R/

Preview: 
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Capsis Training Sessions

15 - 16 January 2020 :  8 people
28 - 29 Sep 2020, Québec, video conference, 3 people
22 Jan 2021, Québec, video conference, 1 person
3 - 4 Feb 2021, video conference : 7 people

With the help of Philippe Verley (IRD AMAP)
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Transfert

Distribution annuelle ONF (Christine Deleuze)

A new page on the Capsis web page : http://capsis.cirad.fr/capsis/transfer
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Publication

The Capsis Publication page, 2020, extract : 

Morin X., Bugmann H., de Coligny F., Martin‐StPaul N., Cailleret M., Limousin J.-M., Ourcival J.-M., Prevosto B., Simioni G., Toigo M., Vennetier M., 
Catteau E., Guillemot J., 2021. Beyond forest succession: A gap model to study ecosystem functioning and tree community composition under climate 
change. Functional Ecology, 2021;00:1– 21, doi:10.1111/1365‐2435.13760

Régolini, M., Meredieu, C., Jactel, H., Arias-González, A., Branco, M., Cantero, A., Castro, A., Fraysse, J., Gardiner, B., Hevia, A., Lario, F., Steffy-Pater, 
C., Rodríguez-Soalleiro, R., Soares, P., & Orazio, C. 2020. Multi-criteria analysis to compare multiple risks associated with management alternatives in 
planted forests. Forest Systems, 29(2), e004. doi:http://dx.doi.org/10.5424/fs/2020292-15660

Schneider R., Franceschini T., Duchateau E., Bérubé‐Deschênes A., Dupont‐Leduc L., Proudfoot S., Power H, de Coligny F. 2020. Influencing 
plantation stand structure through close‐to‐nature silviculture. European Journal of Forest Research, close‑to‑nature silviculture. European Journal of Forest Research,  https://rdcu.be/cdtAQ

Perin J., Pitchugin M., Hébert J., Brostaux Y., Lejeune P., Ligot G., 2020. SIMREG, a tree-level distance-independent model to simulate forest dynamics 
and management from national forest inventory (NFI) data. Ecological Modelling, Volume 440, 2021, 109382, 
https://doi.org/10.1016/j.ecolmodel.2020.109382

Chevalier L., de Coligny F., Labonne J. 2020. A demogenetic agent based model for the evolution of traits and genome architecture under sexual 
selection, bioRxiv, 2020.04.01.014514, ver. 4 peer-reviewed and recommended by Peer Community in Evolutionary Biology. 
https://www.biorxiv.org/content/10.1101/2020.04.01.014514v4

Morin X., Damestoy T., Toigo M., Castagneyrol B., Jactel H., de Coligny F., Meredieu C., 2020. Using forest gap models and experimental data to 
explore long-term effects of tree diversity on the productivity of mixed planted forests. Annals of Forest Science (2020) 77: 50. 
https://doi.org/10.1007/s13595-020-00954-0

de Wergifosse L., André F., Beudez N., de Coligny F., Goosse H., Jonard F., Ponette Q., Titeux H., Vincke C., Jonard M., 2020. HETEROFOR 1.0: a 
spatially explicit model for exploring the response of structurally complex forests to uncertain future conditions. II. Phenology and water cycle. Geosci. 
Model Dev., 13, 1459–1498, https://doi.org/10.5194/gmd-13-1459-2020, 2020.

Jonard M., André F., de Coligny F., de Wergifosse L., Beudez N., Davi H., Ligot G., Ponette Q., Vincke C., 2020. HETEROFOR 1.0: a spatially explicit 
model for exploring the response of structurally complex forests to uncertain future conditions. I. Carbon fluxes and tree dimensional growth. Geosci. 
Model Dev., 13, 905–935, https://doi.org/10.5194/gmd-13-905-2020, 2020.

https://doi.org/10.1111/1365-2435.13760
http://dx.doi.org/10.5424/fs/2020292-15660
https://rdcu.be/cdtAQ
https://doi.org/10.1016/j.ecolmodel.2020.109382
https://www.biorxiv.org/content/10.1101/2020.04.01.014514v4
https://doi.org/10.1007/s13595-020-00954-0
https://doi.org/10.5194/gmd-13-1459-2020
https://doi.org/10.5194/gmd-13-905-2020
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Conclusions

● Nicolas Beudez left Capsis in October 2020 (mobility, back to Avignon - EMMAH, 

Virtual Soil platform)

● A request has been made to replace him, but the lab has several priorities

● Work in visio with the modellers on a routine basis, 2 to 4 days per week

● Video training with online support for the exercises

Thanks for your attention
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