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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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Capsis charter

Accepted by all members

- aims at sharing and intellectual property respect
- compatible with academic and private field partners

http://www.inra.fr/capsis/charter

Main points
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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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Main activity 2022-2023

Between 5 and 30 days each...

New project : 

● Walsi : Violette Van Keymeulen, Gauthier Ligot (U Liège Gembloux, Belgium)

Main actions on existing projects:

● Fissa project : Forceps-Sureau-Phenofit : Nicolas Martin (INRAE URFM 
Avignon), Tanguy Postic, Xavier Morin (CNRS CEFE Montpellier)

● Ecoaf : Frédérique Santi (INRAE Biofora Orléans), Fabien Liagre, Pierrick 
Gouhier, Ambroise Martin-Chave, Camille Beral (Agroof Anduze), Gauthier Ligot 
(U Liège Gembloux, Belgium)

● Samsara2 : Benoit Courbaud, Nathéo Beauchamp (INRAE Lessem Grenoble)
● Forceps regional scale : Louis Devresse, Xavier Morin (CNRS CEFE 

Montpellier)
● Phenofit4-5 : Florence Tauc, Alexandre Granier, Isabelle Chuine (CNRS CEFE 

Montpellier)
● Ibasam : Amaia Lamarins, Mathieu Buoro (INRAE Ecobiop, St Pée / Nivelle)
● Luberon2 : Victor Fririon, Francois Lefèvre (INRAE URFM, Avignon)
● Heterofor : Arthur Guignabert, Matt Willecome, Frédéric André, Mathieu Jonard 

(UCL, Louvain la Neuve, Belgium)
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Walsi - A stand growth model for Wallonia forests

● An individual based distance independant tree model (several species)
● Growth based on SIMREG by Jérome Perin, Mikhail Pitchugin, Gauthier Ligot (ULiège 

Gembloux) : 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.

● Uses mortality by Nathéo Beauchamp (INRAE Lessem, Grenoble)
● Multi-species recruitment process
● Objective : build a regional level simulator based on Walsi

Violette Van Keymeulen (ULiege Gembloux Agro-Bio Tech)
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FISSA - linking Forceeps, Sureau and Phenofit

● ForecastIng forest Socio-ecosystems’ Sensitivity and Adaptation to climate 
change

● Coupling several simulators in Capsis
● Phenofit for phenology: preliminary simulations / file reading
● Forceeps - Sureau : internal link each year or for the driest years
● ... and Yasso (soil carbon storage, later)

Xavier Morin, Tanguy Postic (CNRS CEFE, Montpellier), Nicolas Martin (INRAE URFM, Avignon)
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EcoAF

● An Agroforestry model
● Added exclusion polygons interacttive addition / edition
● Linked to the SamsaraLight library by Benoit Courbaud (INRAE Lessem, 

Grenoble) and Gauthier Ligot (U Liège Gembloux)

Frédérique Santi (INRAE Biofora Orléans), Fabien Liagre, Pierrick Gouhier, Ambroise Martin-Chave, Camille Beral 
(Agroof Anduze), Gauthier Ligot (U Liège Gembloux, Belgium)

Add / edit exclusion polygons at the simulation starting time, then evolution for 25 
years, then radiative balance with SamsaraLight



Capsis project activity 2022 - 2023 - F. de Coligny – FOREM 2023 10

Samsara2

Added motality and growth by Nathéo Beauchamp
● Based on a simplified water balance
● In a library to help reusing (see the Walsi Model by Violette Van Keymeulen)

Nathéo Beauchamp, Benoit Courbaud (INRAE Lessem, Grenoble)



Capsis project activity 2022 - 2023 - F. de Coligny – FOREM 2023 11

Forceeps Regional Scale

● Run Forceeps on several regions with several sites
● Each year, for each site, manage regeneration coming from other sites in the 

same region and from other regions
● The Forceeps RegionalSimulator is a Capsis script

Louis Devresse, Xavier Morin (CNRS CEFE Montpellier)



Capsis project activity 2022 - 2023 - F. de Coligny – FOREM 2023 12

Heterofor and ForestGales (tree level) 

Heterofor is a spatially-explicit and individual-based model. The objective is to 
elaborate a model describing tree growth and resource use (solar radiation, water 
and nutrients) in heterogeneous forests (mixed and uneven-aged)

● Added a ForestGales Tree Level library (Nicoll et al. 2006) in Capsis: 
capsis.lib.forestgalestreelevel2022

● Detect wind gusts from the climate file, with a direction and a strength
● Apply it to the scene, find falling trees (broken or uprooted)
● Report their impact: neighbouring trees may fall too

Arthur Guignabert, Frédéric André, Mathieu Jonard (UCL, Belgium)
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Ecole Chercheur Multirisques

● 'Développer une approche scientifique autour des risques multiples dans un contexte de changements 
globaux - Partager et co-construire les concepts, les outils et les méthodes'

● Chantilly - 16 nov 2022
● Invitation to talk about Capsis and risk + Nicolas Martin Sureau and the Fissa project

● Rock fall risk - Samsara2 and RockforNet
● Pest risk (1/2) - PinusPinaster: Pine processionary (Thaumetopoea pityocampa)
● Pest risk (2/2) - PinusPinaster: Fomes (Heterobasidion annosum)
● Wind risk 1/3 - Samsara and Foreole
● Wind risk 2/3 - PP3 and ForestGales (stand level)
● Wind risk 3/3 - Heterofor and ForestGales (tree level)
● Fire risk - FuelManager / StandFire
● Drought risk - Sureau

Denis Allard, Frédéric Berger, Marielle Brunette, Nicolas Eckert, Sandrine Gelin, Hervé Jactel, Anne Jambois, Mathieu 
Laparie, Eric Rigolot

PinusPinaster - Pine processionary, Céline Meredieu, Margot Régolini, Hervé 
Jactel, Thierry Labbé et al. (INRAE Biogeco)
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Recent Features in Capsis

Check more easily the Simulation initial parameters values in an inspector
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Capsis web site
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Capsis Training Sessions

The annual training session was Initially planned on March 28-29

-> Cancelled due to unexpected social movement

Should be reorganized next June...

With the help of Philippe Verley (IRD AMAP)
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Transfer

The Capsis-ONF-2022 distribution

● packaged by Philippe Dreyfus (ONF RDI) in February 2023
● 26 modules : artemis, ca1, castaneaonly, economics, (fcba/)piceaabies, 

(fcba/)pseudotsugamenziesii, forceps, gymnos, heterofor, laricio, lemoine, 
(lerfob/)fagacees, (lerfob/)abial, luberon2, mathilde, modispinaster, oakpine1, 
oakpine2, pp3, regix, salem, samsara, samsara2, simcop, sydy, sylvestris.
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Publication

The Capsis Publication page, 2023, extract : 
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Conclusions

● A request ro replace Nicolas Beudez is resent every year

● Still working in video conference with the modellers on a routine basis, 2 to 4 

days per week

● Video training with online support for the exercises
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Conclusions

● A request ro replace Nicolas Beudez is resent every year

● Still working in video conference 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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