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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

s
c

ri
p

t 
p

il
o

t

g
u

i 
p

il
o

t
kernel

library 2

m
o

d
u

le
 1

library 1

m
o

d
u

le
 2

m
o

d
u

le
 3

ext 2
ext 3

Models

ext 1

P
ilo

ts
Libraries

E
xt

en
si

o
ns

Developers

Modellers

End-users

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: take care of 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 in 2023-2024

No new project in Capsis this year 

Main support actions on existing projects, in decreasing number of days:

● Forceps + Sureau + Yasso : Nicolas Martin (INRAE URFM Avignon), Louis Devresse, 
Tanguy Postic, Xavier Morin (CNRS CEFE Montpellier), Florian Mézerette (INRAE BEF, 
Champenoux), Zhun Mao (INRAE AMAP, Montpellier)

● Samsara2 : Benoit Courbaud, Nathéo Beauchamp, Lilou Thill (INRAE Lessem, Grenoble)
● Ecoaf : Frédérique Santi (INRAE Biofora, Orléans), Fabien Liagre, Pierrick Gouhier, 

Ambroise Martin-Chave, Camille Beral (Agroof, Anduze), Gauthier Ligot (U Liège 
Gembloux, Belgium)

● Heterofor : Arthur Guignabert, Matt Willecome, Frédéric André, Mathieu Jonard (UCL, 
Louvain la Neuve, Belgium)

● Poplar : Seyed Mahdi Heshmatol Vaezin (Univ Tehran, Iran)
● C-Stability / SimcopQual : Julien Sainte-Marie (AgroParisTech, Nancy)
● Luberon2 : Victor Fririon, Francois Lefèvre (INRAE URFM, Avignon)
● ModisPinaster (optimisation) : Gilles Le Moguedec (INRAE AMAP), Teresa Fonseca, 

Adelaide Cerveira (UTAD, Vila Real, Portugal)
● Regeneration (roots distribution in soil) : Mostafa Moradzadeh (INRAE FONA, Nogent sur 

Vernisson), Philippe Balandier (INRAE PIAF, Clermont-Ferrand)
● Sydy2 : Timothée Audinot (ONF R&D, Avignon)
● Ibasam : Amaia Lamarins (Univ Helsinki, Finland), Mathieu Buoro (INRAE Ecobiop, St Pée 

/ Nivelle)
● ...
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FISSA - linking Forceeps, Sureau, Phenofit... and Yasso
● 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
● Yasso (soil carbon storage)

Xavier Morin, Tanguy Postic, Isabelle Chuine (CNRS CEFE, Montpellier), Nicolas Martin (INRAE 
URFM, Avignon), Florian Mézerette (INRAE BEF, Champenoux)

Rewriting of Yasso20 in Java
-> a library in Capsis
-> still under progress

+ micro climate
+ new soil conductance equation
+ tuned periodic writing system
...

Viskari et al. 2022
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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
● Added a new adaptive mode
● Can manage any trait from Forceps 

or from Sureau

Louis Devresse, Xavier Morin (CNRS CEFE, Montpellier)

Forceps

Sureau
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Samsara2

- connection with capsis.lib.regeneration (particular work on the saplings)
- SylvaRock indices to evaluate the ability of a forest to stop rock falls
- growth and mortality processes updated
- new tools to plant new saplings and clean regeneration
...

Nathéo Beauchamp, Lilou Thill, Benoit Courbaud (INRAE Lessem, Grenoble)
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EcoAF
● An Agroforestry model: tree lines in parcels
● added Single line, Following lines, reusable layout scenarios, expand / 

collapse
● reviewed crown radius, height model, 

● added border trees in radiative balance

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

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)

● Regeneration clearing, hourly meteo file, initial dialog reorganization...
● Carbon balance module / soil carbon dynamics
● Decaying compartments (dead wood, litter)
● ...

Arthur Guignabert, Frédéric André, Mathieu Jonard (UCL, Belgium)



Capsis project activity 2023 - 2024 - F. de Coligny – FOREM 2024 12

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.
- 2 visits in November 2023 / February 2024
- updated the diameter and height sub-models
- thinning and other improvements

Seyed Mahdi Heshmatol Vaezin (Univ Tehran, Iran)
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Luberon2

Luberon2 is an individual-based forest dynamics model for even-aged (or even-aged per 
patch) monospecific stands with heritable trait variation and stochastic disturbance.
Added Picea abies species

Victor Fririon, Francois Lefèvre (INRAE URFM, Avignon)
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Regeneration
The simulated scene is a 1 ha plot divided into square cells of a chosen size (a few meters). Adult trees are 
explicitly spatialised on the plot, whereas understorey vegetation and regeneration are considered as a multi-
species layer whose characteristics vary at the cell level. Vegetation is described by its height and cover. Tree 
regeneration, i.e. seedlings and saplings, are initialised as cohorts characterized by a diameter and height 
distribution. The overstorey and understorey growth time step is annual, whereas within this annual loop, the light 
interception and water cycle (interception, evapotranspiration and soil water content) processes are simulated, 
respectively, monthly and daily.

Mostafa Moradzadeh (INRAE FONA, Nogent sur Vernisson), Philippe Balandier (INRAE 
PIAF, Clermont-Ferrand)

Root cone intersection with the soil layers:

the root cone is cut into successive cylinders 
superimposed according to the depth of the soil layers. 
Then the layers of soil in each cell are also assimilated 
to cylinders (of the same surface area as the cube), 
which allows us to return to the (relatively simple) 
calculation of the intersection surface of two disks
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Recent Features in Capsis

Focus table: to view a list of objects from the inspector

A list of trees in the inspector

Focus table: a tree per line, its 
properties in columns Configuration : which columns, 

number of fraction digits Right click on a column > 
plot the values

Reviewed in 2023
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Capsis web site
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Capsis Training Sessions

The Capsis annual training session took place on 20-21 June 2023 in Montpellier

5 people attended the session

With the help of Philippe Verley (IRD AMAP)
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Publication

The Capsis Publication page, 2024, extract : 
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Conclusions

● Capsis is going through a period of deepening

● Less new projects but more model coupling (climate, soil, roots, litter, dead wood, 

carbon...)

● More optional features in the models

● Model coupling results in more complex code

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

days per week

● A request ro replace Nicolas Beudez is resent every year
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Conclusions

● Capsis is going through a period of deepening

● Less new projects but more model coupling (climate, soil, roots, litter, dead wood, 

carbon...)

● More optional features in the models

● Model coupling results in more complex code

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

days per week

● A request ro replace Nicolas Beudez is resent every year

Thanks for your attention
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