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Objectives of Capsis

Meaning

Computer-Aided Projection for Strategies In Silviculture

Objectives

Simulate the consequences of the forest management
by using the scientific knowledge

Build a software platform to integrate many forest
growth, yield and dynamics models

For who

Forestry modellers, forestry managers and education
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Forestry models

Total basal area (m2)

45
Stand level models: ng
0 -

T T T 1
4 12 16 20 24 28 32 36

Distribution models:

Various types of
stand growth and
yield models

Spatialized models:

... and also Mixt models: S
Process-based + growth and yield
Distribution + spatial structure ﬁ
Individual based + genetics ... 89,0 a8 WM HL0 0
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Various representations in memory

Kind of model Example
l Lemoine model (stand-level, plantation):
- Age

- Number of trees
45 - Girth (dominant, mean tree) (cm)
an '
151 f’f - Basal area (m2)
MRURURR RN - Height (dominant, mean tree) (m)
- Volume (mean tree) (m3)

PP3 model (distribution, plantation):
A collection of bars

2210
IIDSL,._I_Il - Age
0 - Diameter (cm), Height (m), Tree volume (m3)

L0 I (T L W)
L S [ e T N [ e}

SLLLLL - Number of trees in the bar
- Crown (base height, diameter) (m)
- Other (biomass, carbon mass, leaf area, etc.)

Samsara model (individual-based, spatialized):

I A collection of trees
Y - - Age
— - Diameter (cm) , Height (m)

- Location x, y, z (m)
- Species
Other... - Crown (base height, radius) (m), Light (M))
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Capsis specificities

The data structure can be different for different models

|

-> several thematics are possible

S A

At present time: (1) forestry and (2) fish dynamics (experimental)

Stability: the kernel not often changes
Evolutions: extensions everywhere

Capsis
kernel

- Interactive / script modes
- French / English user interface
(english only in the code)
- Possible connections with other simulators
- Grouping system with filter extensions

Extension manager (390)

Data extractor (182)

Data Renderer (6)

Economic function (7)

Filter (12)

Generic tool (6)

Grouper display (3)

Intervener (26)

l[oformat (71)

Lollypop (1)

Memorizer (4)

Model tool (18)

Object viewer (24)

Stand viewer (30)
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Capsis Software Architecture

Libraries

»
>

Pilots
Tools

Kernel: stability
Libraries: additional tools

Modules: Stand growth models

Extensions: evolutive part
Pilots: interactive or not
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The Capsis project organisation

Actors roles:

Developers: computer
developers, design, training
courses, assistance

Developers mnd Modellers: scientists, build

Modellers — N their models inside Capsis
End-users —

End-users: interested by
using the models

The Capsis Community:

Developers + Modellers are co-developping together
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library 2
Clear participation rules - ext 1
ext 2
library 1 ext 3
The Capsis charter: p
1. Free kernel: the Capsis kernel is a free software (LGPL licence) gui

2. Development: the modelers are in charge of the development
of their models —_—

3. Support: They can have support from the developers

4. Free access in the community: All the source codes are freely
accessible by all members in the Capsis community

5. Respect of intellectual property: all members respect the intellectual
property of the other members

6. Validations: developers deal with technical validation, modelers deal with
functionnal validation

7. Distribution: the stabilized / validated modules may be distributed when
the author decides and chooses a licence

8. Decentralization: modelers manage directly the relations with their end-
users

The Capsis Project - Francois de Coligny, Samuel Dufour - UMR AMAP - 8



The Capsis methodology

Initial training
~ session ~

Capsis charter

Starting stage
acceptance J J

together with a
developer

Co-development \

| R Autonomy with
Possible distribution simple tools

outside the Capsis
community /:/
™~ Support and possibly
new stages for

evolutions
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R. Schneider - UQAM, Québec

Recent projects 1/6...

JackPine

Growth of Jack pine in Canada using the Crobas - PipeQual model
by Annikki Makela (University of Helsinki, Finland).

Initialization X

Introduction within Capsis of a Crobas

Species and Model level
Species ; * Model scale : |PipeQual inter-nodal mudel|v ||bra ry (under Valldat|0n by Ann|kk|
T n - e lmie (1ae [CPODAS model
File : W javafcapsisd foin f jackping flac™ )
PipeQual nodal model Ma kela
Tree data Pipeual inter-nodal il [ Compartment biomasses o o [ Crown base height / Hei... o° & i Ddom & Dg [ Time = |
Data file : Iy Javafcapsisd fdara, JackPine f JackPine _dense_in —Jila —Jj2la — s
inmass gl H & Cibi {m) Didom & Dg dcm
3700 - 16 - 10 4
= JackPine tree viewer O X | ;.. ]. . .
- 14 [ T
@[ 29504 s + 8- _ Ddom
Helght () et I A S SU SNBSS ] "R (P 74 I i
22201 g 10 | [ 4= -
1850 - B 1 = g
4 - 1 t . L,
l IS o 1480 - R o Pl
" 11104 Bfh + 4 ponl
124 o _— T I+ 31 "
A P ?*ﬂ- (5 h—— 4 [
! —_ 370 J ‘;zmr!‘l!l'lllll"m T T T T T T T T 1 3
1
. .'I Time H im} Time
[ ). Diameter ; Time o g it H and Crown Base H [ Ti. 5" o [k Volume ; Time 50000 g° g
I
[ I _Jdla - displ, 2 3,4, 5 B, F, 8 8 10 __J.21la —ldla
H | larmeter (cmp H { CBH [m) W [m3)
4 7 { 12+ 16 250 -
| 14 225 4 T
a4 { 10 ol _Hm 200 4 _.r' atal v lume
. A BEar i
’ 7 8335180 00170033005 0067 || °] “‘Lﬁ;ﬂ;ﬁﬁzg 8 =T T S )
! ! 5 5 st ey al | - . 100 4 .
e e E o - P,
Diameter foom Foliage biomass (Ka) 44 ";_{-—___'-: i :_:_:':"H.n-r el 4 | 754 rl.-'
| e e O S T 1 - 17
Diameter Modal whorls 245 ngtﬂ-;r::_f_:____,h,._._...j o E 25 LI
H!amuuu == ll'lt!l-l'll:ldi.l Whu"s LB ‘-F*I T T T T T T T T T [} o - | — T T T | T T T L | B_WFWHHI“WE’I_I
sERrEs® R Es oo RER SeEme O REm SR ER BT o COn ot o Ob o eV
| Expor || Help . .
Age Time Time
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Recent projects 2/6...

OakPine?2

T. Perot - Cemagref Nogent s/ Vernisson

A dynamics model for heterogeneous forests : Oak + Pine

2008: Oakpine 2 - distance-independent tree model

2007: Oakpine 1 - individual based / spatializedi easal area / Time

~Sélection

Témoin OakPine

a5 HE
0 M26x

0. 20262 -SEEIES Cak
___ 0.2026a - Species Pine

Iy Cdom & Cg | Time " - e : P : I - i : G

— 0.2026a

—0,2026a =

{Cdlom & Cog fomb

180
165

o e i

020363
= Spedies Oak
Speciei Pine

| L ) - Hg
e R A 23 18
t, vt e i 7
% X £
v Pgts Ghow = R S '
N - L ] = =] = ra E L = = " 4= -4
* ., 2 ’%‘U‘. Time i
%5-3.‘ ':' - N » [ Distribution checker g o [E|@EG N/ Diameter classes g o [H
L ‘, - Ej __n.2026a _ o 202ba - Spedies.Oak
L DE] B3 0 _ ®, HumbersPiRelloak — 6.2026a - Species.Fine
O iy 7 B O 3 9;' 280 - N
0E, . 245 =
L] 2
: (4 13 2104 B0
. L0 EDEIEI 175+ a5
140+ o
105 "
Labels : |20 |Grussir:|1D | [w] Dian 7o+
. - 0
Chéne : 1 Pin : I Autre ; IS 354 o= o on R oM N = E oy
. S LBk by kbbb oa
0 1 2 E 4 3 & 7 Cla§5e Inﬁtx: Dbh fom)
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D. Harja Asmara - ICRAF, L. Soler, M. Laurans, C. Madelaine, G. Vincent - AMAP

Recent projects 3/6... 9@ PRI <
o, o )T

A rewriting of the Sexi-FS model W|th|n T4 $r 4SSN
Stretch  gnnection to the AMAP light model by Je |r- 7 ( ﬂ)
Musc-Radbal) and other evolutions. Sev -a,l dpf ns ﬁ‘ﬁ* f;». -
growth equations and radiative balance’t eg@tloﬁ "3 M |0
“ 5 ‘
[+ Stretch project X = Jﬁ_ f : 4?1 h',f
| Species | General | el 5'%; IFE '5_;’_. A7) 5"39'5"":“\|
Duku Mam | Stretch project X W AN - o =T __j /
:I:t“'“ Descl| Species  General | G@ l:’r;% x _5-;)]—5\:7\
“;;" Initial - Stretch model options e 33 A :
Eubher Equa, @ lieberman with crown | 49 (54 100 T %E’fi'?j
| E lierberman without | @ ¢ ga - Visu Stretch
| :um ::L’:': EEEEESEIEU.iun: Stretch 3D - @|
L Save As " -
| Edit | Create || Delete | - | Terrain size
Vang 2::::: ::: %- 1 t. il « | Stretch 3D O X
:::: Cell width (meters) © | 1| ; T
Equ3
Alph
Beta

Species file @ fhomefcolignyg j@vafcapsisd §

Load parameters ||:
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|. Lecomte, E. Rigolot - INRA URFM, S. Griffon - AMAP

Recent projects 4/6...

FireParadox
2 Add in the scene 0O X
Choice/Spatialisation = Technical |
ltems choice
Type: FireParado tree L=
Method : FireFuel .v
Research criteria
Species : [-—-
Hoimp: |--- .'
Crowm D, gmp @ |--- I'r

Resulting fuels from database

Species [ Height {m) [Crown ba..| Crawn di
Buxus <@ 075 i 0 2%
Buxus s&... 0.75 A 0.z
[LJUErCus |...| 1 2l 1
[QuEercus .. 6.6 3.45 1
Spatialisation
fMethod : Along a line -
& Mumber of items : [zo

Density (per meten @ (0.0

Absence probability : L8
Alea {mj) : 1.2

Switch Help

- European project : An Innovative Approach of Integrated
Wildland Fire Management Regulating the Wildfire Problem
by the Wise Use of Fire: Solving the Fire Paradox.

- Needs a software to place in 3D the plants / trees
(condidered as fuel) and export a file to a fire calculation
program. Will consider the growing again of the trees after
fire.

L]
1 By fire damage level
i Specles iColors |
L= Pinus halepensls | I
@ [Quarcus ilex
L
T"- B @ rivan o
Move: Click+mowe to mowe an item, Click on a selected item+ mowve to move the selection
Login Password Connection Freviows 0K Cancel Help

Scene editor O X

State | Scene | Rendering | Selection
List Render
”f' FireParadox trea Fattern Sketcher
,-' Crid i
Polgone |Pohvgons
Paokding Polygomns
Terrain DT

Pattern Sketcher
Colors

& One color

/ & By Laxon
By height threshold dm) & O
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C. Meredieu, T. Labbé - INRA Biogeco, O. Pain, C. Deleuze - FCBA Charrey s/ Sabne, Antoine

olin -
Recent projects 5/6... .

Sylvogene

- Pole of competitivity : "Industrie et Pin maritime du Futur"

- The Sylvogene project involves INRA, FCBA (AFOCEL + CTBA), IFN,
CRPF, ONF, CAFSA, FORELITE, VILMORIN...

- Action « Build a permanent analysis system for the resource » for
the Massif des Landes de Gascogne

X Capsis-Sylvogéne - 0O X

Domaine d"étude IFN = INRA, IFN et FCBA Share

Fichier niveau peuplement : Parcourir the”" data and m0d€|S

Fichier niveau arbre : Parcourir

S —— Evaluer le domaine o éuude IFN _ FCBA deC|ded tO Integrate

Modbles disponibles Madbles sélectionnés : its models within Capsis to

— Moy, [ ket ease their connection with
Supprimer pescendre the IFN data bases.

Sélectionner les modeles & lancer sur le domaine d'étude dans Fordre souhaité
Lancement des simulations

fMéthode 1

MNomibre de peuplemants ratés - 555

Fermer Aidle
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O. Pain, C. Deleuze - FCBA Charrey s/ Sabne

Recent projects 6/6...

Regix

Stand level model for short rotation coppice of poplar and

eucalypt.
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http://capsis.free.fr > Projects

Integrated modules: various types

IBM Diameter class Fish
Fagacées CAl, Luberon Bidasoa
Fasy Eucalypt Dynet
OakPinel IfnCa Guppy
Jackpine... Laricio
NZ1 Stand level

s PNN ISGM
IBM + Spatialized pp3 .
Cytisus 051 Lemoine
FieSta /NRG Sylvestris
Mountain Transpop AgroForestry
Paletuviers Oakpine2... HiSafe
Presage
Quercus
Regelight Diameter class + Spatialized
Samsara Alisier
Selva Dynaclim
Sexi - Stretch Ventoux, Ventougq...
Simsys
TranspopRege...
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Script mode for repetitive simulations

*‘illlT"' . I nomefcolgnyfavarca E I ¥

Session Edition Affichage Signets Configuration Aide

Jocapsls.sh o —pscrlpt mountaln.pgms.ocriptil <

and you are to redistribute
1tions. For de

1 Ccolrs

Ifaly

...
crwentlion. ..

Fe 9]
JEOT1IOM. ..
= Interventlion. ..

=
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Transfert actions (2006 - 2008)

22 oct 2007 : Mathieu Fortin and Sylvain Turbis organised a training session on Capsis and the
SaMARE model for 13 people outside the Department of Natural Resources and Wildlife on
September 12 in Quebec City. The trainees were from timber companies, consulting firms and
forest cooperatives from several regions of Quebec where Maple is present.

20 aodt 2007 : On June 7th 2007, Céline Meredieu and Thierry Labbé (INRA Bordeaux)
presented Capsis and the PP3 module to foresters. Thirty three participants came from CASFA,
CPFA, CRPF, GOFOGARGPF Sud-Landes, Groupama, ONF, SODEF. This session was jointly
organised by INRA, CRPF Aquitaine and ONF. The presentation began by the context of the
Sylvogene project (P6le de compétitivité Industrie et Pin du futur) with Sebastien Drouineau (CRPF).
Then Céline Meredieu presented Capsis and theorical and conceptual information about the PP3
project. Dominique Merzeau (CPFA), Sebastien Drouineau (CRPF) and Didier Canteloup (ONF)
showed how to use Capsis/PP3 for various applications. (...)

15 jan 2007 : On January 10th, Mathieu Fortin and Sylvain Turbis (Ministere des Ressources
Naturelles et de la Faune (MRNF), Québec, Canada) presented Capsis and the Samare module to
foresters from MRNF region 06 and 07. Four of the seven participants came from the region 06
(BRO6, UG61, UG62, UG64), and the three others were from the region 07 (BR07, UG71, UG72)

(BR ? regional office, UG ? management unit). (...)

28 nov 2006 : On October 17th, Thomas Pérot and Sandrine Perret (Cemagref Nogent sur
Vernisson) organized a second session to transfer to the French Forestry Office (ONF) the Laricio
and Sylvestris modules. Two of the three participants came from the ONF DT Centre Ouest, and
the third was from the ONF DT RD based at Fontainebleau. (...)

29 juin 2006 : In Orleans, training session by Patrick Vallet to the Fagacees model and how to use
it in the Capsis platform for the colleagues of the French Forestry Office (ONF). The session was
organized by Sandrine Verger (ONF-DT Centre-Ouest) and welcomed 12 participants
(12.6.2006).
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Capsis User Interface (Linux, english)
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