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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

Various types of models

- Empirical models (statistics) : 4 Capsis
Stand models,
Tree models, spatially explicit or not

- Architectural (topology, geometry)

- Gap models

- Process-based models (functionnal)

- Structure-Function...
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The Capsis common methodology 1/2

From an initial situation (real or virtual),

Mame : a - Model: PP3 - 5 ha - All in memory - Yirtual stand
Evolution
Intervention

create silvicultural scenarios by running an evolution
model...

Mame : a - Model : PP3 - 5 ha - All in memory - Yirtual stand

12a |— 20a | z0a - 40a [~ soa |—[NGOS

... and processing interventions 2 scenarios

Mame : a - Model : PP3 - 5 ha - All in memory - Yirtual stand //

12a |— 20a ~|:{ 208 | 40a [— 502 —{RNGOSNN
"200 — 300 —{ 400 | son —JHNGGENR

Thinning
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The Capsis common methodology 2/2

Use internal tools to check the result

[ Basal area { Time 3

e Ho/Dgy / Time :

Dbh (cm)

a.eda a.&0a a.&e0b a.e0h -
Tirmne oim2y Tirme o (s
i ™ / Diameter classes 7 g° & [
12 35.03518.. |12 EEX - F0a
13 4999360, |13 43 a.60b
14 62 68302 |14 521 N
15 75.93440. |15 75 1s00-
16 5959488, |16 CEE -
17 103.5458. |17 103
18 117.6500. |18 117 12099
13 131.8605 . [1% 131 300
20 146.1017.. |20 146 600+
21 160.3169.. 20 391, 3004
22 174.4668. 21 101 "

Ha/Da

mmmmmmm

Export data easily to analyse the results in other analysis

tools
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Capsis : a technical solution

- Different kinds of models

- Object oriented architecture

- Libraries, modules, extensions

- Stable and evolutive

- Interactive or not (for long simulations)

- Java language : clean and simple, robust, powerful
- Multi operating systems : Windows, Linux (...)

- And... co-development
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Software architecture

Libraries

extension 1

Tools

extension 2

Pilots

extension 3

Pilot
Relays

Modules
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Organisation : actors and roles

Developers

Modellers

End-users

The Capsis co-development
community

Design, training courses, assistance

Build their models inside Capsis

Interested by using the models

The modellers are in charge of the development of
their models inside the platform
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Charter and Licence

The Capsis charter : rules inside the community

- Modellers develop their models

- They can get help from the developers

- All the source codes are shared in the community
- Mutual respect of intellectual property...

The Lesser General Public Licence for distribution

- Everything but the models is LGPL
- Modellers choose a licence for their models
- Facilitates partnerships
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Céline Meredieu, INRA Single species, same age,
growth and yield model

Example 1 : Maritime pine i -5

H/DM M
YO ETEE N e B0 oI EE: 30-45 [|309

— — ] 45-60 [ T
Criteres d"évolution ED—?S-ESE _
Age de départ : 12 Age i atteindre : 75-90f113 L1115
30-105(30 | B
Hauteur dominante de départ: 5.97 Hauteur dominante 3 atteindre : 105-120012 [ JEE
120-135[5 Ja2
Circonférence dominante de départ : 33.32 Circonférence dominante a atteindre :| 135-150/0 J45
. N PR AT e S N e e 150-165]0 |18
Pas de la simul 165-130|0 |7
~Yariable choisie pour la densité 180-1495 I~ —
~Valeurs seuils— 195_21 1 [ Hdom & Hg / Temps :
® Nfha 0 Giha O ¥iha (ORDI O S%
N ~AVANT éclaircie Hdom {m) et Hg {m)
B p.50a ;ha - Visu MAID |22
. Miha 1&00 | 201 Hduatm
G: [E 15 - Hy
v —APRES éclaircie variahle 16
- Hauteur {m 14 4
Miha 19,81 - I 1&0 15
Vg : 17,06 1 Co(me) Q5 104
~Densité et Kqg 14,31 W mE) e E:—
Dag: 11,56~ Dg fcrm) 28, S k’
Densité cible l— Do (i % i_ff. L N/ Classes de diamétre g @z [
Co: N Ha (m) [ __p5ib
Go - | (Renseigner Densité et Kg cibley Hdorn {rm) 15.¢ N
- 27 SHE &5 R 1050 4
COMP: [ | 204 900
136 750
[ ] Moins de 3% d'accroissement en volume b 600
DTEGEESEE 4304
~Scénario sylvicole e A S D A N 300
Diamétre (crm 150 4
|:|_
| OK Annuler Aide T2 LRI R EnESR
/- SLER ek
Diameétre (cmn
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Benoit Courbaud, Cemagref Several species, individual-based, spatially
explicit, slope, radiative balance, dynamics

E I 2 - S L N/ Classes de Crown R.. o° & [
xample 2 : Samsara _._.._
: B ___s21%5a
__ 52 N
W s2.15a - Visu Samsara :: 90 -
“ | | visualiseur d'arbre : 75
! B0
9,4
ﬁv - 45
Houppie 9,2 - 30
Epicéas | %11 157
W Strate | 94 04
M Strate | g9 : : BHahSnES R RE e
Wstrate | o 7 |l Ripley L) | BEhOUDOINESSEC
:aitir::a o2 4 & & Crown ratio
Lir
W Strate
M Strate 2 L2+
W Strate 3 1
W Strate 4 0,5 1
Feuillus et autres 0,6 -
W Strate 1 0,4 - tit
W Strate 2 0,21
W =trate 3 04 v
M Strate 4 0.2+ i, N/ Grandes catégories .. g = |4
Irradiance 04— __s5215a
525 % 1234 l
We2s-125% L
Mi125 -25% 704
25 -50% 50
O 50% 50
410 4
30 4
20 4
104
o] L
0 P PE Eihd G TGE
— Catégarie de diamétre
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Philippe Dreyfus, INRA

Example 3 : Ventoux

@ &

INCEEETTD

Several species, several models, large
scale, seed flows, inputs from a GIS

L Distribution Variables Qualit.. 5° & [4
Espéce W

Fin n-:uir_
Pin syhvestre [
Fin & crochets [ GRS ]
Hétre RSN
Sapin pecting SN

CEdre|D

Autre espécel|6S

L Hauteur / Diamétre 5550 g° g B4

| Erable & feville d'obierj0 | i Hauteur j Diametre -

Alisier blane |0 ___whe.2020a - Pin sylvestre
Chéne pubescent|n

B Hauteur im
Epicea|[l ':

21 -
154 =
154 *
121
g_
E_
1
4+
0 4 & 12 16 20 24 2§ 32 36

Diameétre {cmm
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Mame : mountain - Model : Mountain - 10 000 m2 - All in memory - Simulated stand

= %a 1 1ta /i <204 I Evolution
Interventlons 1/3 | Intervention

Example : thinning diagram

- Thinning mecanism through an interactive diagram

- Compatible with trees and cohorts-based models

- Class width / min threshold / per hectare / dbh or girth

M Thiipiiinie)elizie =i \ =R

Parameters
Class width cmy : 5.0 Minimum threshold cm) : |10

Per hectare

[| Girth

) (2 (4 [ [0 (=] [ [3 [ [3

[ -
- L |
5 [
| T -
- - -0 0 0 0 0 - -
10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60
Results
Left: &2 | Cut: 27 |
| OK Cancel Help I
o o
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Interventions 2/3

Various other methods

fﬁl . )?/]

~Choose Stocking variable

® Nfha ) Gfha O viha ORDI O S%
~BEEFORE thinning
Mfha 1e00 Gfha 7.& Viha 128 RDI - @ &
~AFTER thinning 1130 =i YIE =)
1131 4 §
Mfha G/ha Yiha RDI £
! ! 1132 a
-Stocking and Kg 1133 |7
1134 - ]
Target Stocking Target kg | kK.g mini {according to vari 1137 1= &« g
1139 ¥ 1o
(specify Target Stocking & Kg, then ENTER - When fitted : OKl(1140 12
1141 13 3
0 & 1142 14
Cut trees with : 1143 135
i 1144 a9y
D t Im
® Diameter (cm) 1145 908
) Height ¢my) 1146 1000
1147 1001
r Age 1148 - 1135 v
between (ncluded) : and (excluded) : Available: 2552 Selected : 17
OK Cancel Help || OK Cancel Help ||
| A
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Interventions 3/3

Use of selection filters to cut trees

X LT o S TR P A T L T L }

g x

Available filters

Selected filters

Graphic selection ~| 3

Individual Selector

Integer values

M bhiggest

Mumeric thresholds
Thresholds Age, D, H|~

Graphic selection

Spatialized trees view

Abl0des?

3602

F N
6ol

45:4®

ok
T2 1861
Yl
T s
e &
329
STH S PECT FETC
I 3329 _3n * F3
- LI * *
o ML * ‘:) 3318
2 et 3327 53
e 5255 & l:g?
R BIG 3232 YL i24§ 4
o 259 '
L 5 e b .
G @ 2| &
Labels: |50 Magnify: |10 [ | Diameters | Labels: |50 Magnify: |5 [ | Diameters |[Z]
Trees selection with the mouse |
| 0K Cancel Help |||
oo el
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Groups creation

B L L AT e T e [

m)
=)

Groupe | Définition |

Filtres disponibles Filtres sélectionnés

Arbre dans Cellules

Arbre dans Cellules

Filtre vrai/faux

i

M plus gros ﬁ
N plus gros §#=‘ : Hi -
Seuils Age, D, H £ ; fis #’
Seuils numériques ‘..-:r.‘u"- £ 1 ! E
Sélecteur Individuel T '-HT_ :
:

gLahEIs: 20 Grossin |10

Labels: (20 Grossir: |15 [ Diamétres | Diamétres Niveau: 3% |@
Sélection d'arbres dans des cellules de terrain
Ok Annuler Aide
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Grou

p Catalog,

Group chooser

}( L o

L eps iz fee

l:'l‘.

-
W

Trees - Close
D+ 10 N e
H = 30m
hly trees Customize
Delete
Euild a complex group
[ IMot D+ 10
OR (Union
[ |MNot (D + 10
Add
|| | File etc/groups/ Help
oo

2. Select the groups in
the group-related tools

Group [ |Not|H = 30m |+ | 3

1. Manage the groups from

the group catalog

B mountain.30a f H > 30m - Simple viewer nz -l E

| By |Tree Side Viewer

b d |Mal_:|nif1.r:

L

& &

7

o
@

§

3. The name of the

group appears in the

caption or title bar
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Using groups

M AlpiEzre et irw_IA_ O

i M/ Interception index C.. e E ( Common | Individual | Histogr: b

__ mountain30b - D+ 10 mountain.30b - D + 10

[v Group [ Not|D + 10 "’D

M

150 Status
120
G0
0 RN [l Group [¥|/ Not|D + 10 "’|J

1 = Lo N e [ e N e B s | = o O

=EEmEI D
= Status
Interception index G

Ok Cancel Help
| —1 |

Dbh <= 10

Groups are usable in some of the capsis extensions
- Graphs, viewers, interventions (ex: cut > 10cm...)
- Group complementary

- Groups are built by combining selection filters

- Complex groups with AND / OR are also groups
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Connections with other simulators

- ForestGales (Forestry Comission, UK)
Maritime pine, breaking and overturning risk for a silvicultural

scenario built in Capsis e
- AMAPsim (AMAP) s
Create some AMAPsim 3D scenes by considen 'b" | tand-

level knowledge in a Capsis scenario and retpgig

i-

architectural information (brangfies, crown Ia 815 volwimes,

growth units, polycyclism...) ¥§
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Connections with other simulators 2/2

- SVS (USDA, USA)
Stand Visualization System : Capsis scenes -> 3D scenes

- STICS (INRA)
Part of the SAFE Agroforestry European project : connection
with the STICS crop model for the agronomic part
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Script

The Capsis Project — General presentation - UMR AMAP - February, 2006

mode for repetitive simulations

*‘illlT"' . g fhame

olgnyfjavarsca i E - KO 8] |=

m|

o

Session Edition Affichage Signets Configuration Aide

—pscript mountaln.pzms.Socrlptol

and you are to redistribute
1tions. For de :

1 Ccolrs

Ifaly

...
crwentlion. ..

Foa 4]
JEMTI1ION. . .
ention. ..

o Interw
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The models under Capsis 1/2

Model name  Kind / Species Corresponding author(s)
mountain Spruce B. Courbaud (Cemagref)

selva Tropical, genetics S. Gourlet-Fleury, G. Cornu (Cirad)
ventoux Heterogeneous Ph. Dreyfus (INRA)

pnn Pinus nigra nigricans Ph. Dreyfus (INRA)

eucalypt Eucalyptusin Congo L. Saint-André (Cirad)

pp3 Maritime pine C. Meredieu (INRA)

laricio Corsican pine S. Perret (Cemagref)

sexi Tropical G. Vincent (IRD), D. Harja (ICRAF, Indonesia)
hisafe Agroforestry, STICS I. Lecomte (INRA)

ventouG Heterogeneous, genetics Ph. Dreyfus (INRA)

fiesta/ nrg Pinus halepensis Ph. Dreyfus (INRA)

bimodal Continuous A. Franc (INRA)

gsl Quercus petraca J.-F. Dhote, Ph. Dreyfus (INRA)
fagacees Oak and Beech J.-F. Dhote, P. Vallet (INRA)
aisier Sorbus torminalis and Oak S. Oddou-Muratorio (INRA)
regelight Regeneration A. Piboule (ONF)

cal Cedrus atlantica F. Courbet (INRA)

mangrove Mangrove Ch. Proisy (IRD-AMAP)
samsara Spruce, Fir, Broadleaved B. Courbaud (Cemagref)
luberon Cedrus atlantica, genetics F. Courbet, F. Lefevre (INRA)
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The models under Capsis 2/2

M odel name
quercus
bidasoa
presage
pradiata
sylvestris
transpop
cytisus
paletuviers

simsys
nzl
fasy

The libraries under Capsis

Name

gpatia
biomechamics
genetics
€conomics
delaunay

Kind / Species

Quercus petraea, genetics
Fish dynamics, genetics
Forests in Quebec

Radiata pine

Scots pine

Transitionnal populations
Scotch broom, grass, sheep
Avicennia, Rhizophora

Agro-foresterie tropicale
Pin radiata

Corresponding author(s)

S. Gerber (INRA)

J. Labonne (INRA)

S. Turbis, D. Mailly (MRNFP, Canada)

D. Pont (Forest Research, New Zealand)

S. Perret, T. Perot (Cemagref), C. Meredieu (INRA)
Sylvie Oddou-Muratorio (INRA)

Estelle Chambon-Dubreuil (INRA)

Patrick Heuret (INRA-AMAP), Marilyne Laurans (Cirad-
AMAP)

Marilyne Laurans (Cirad-AMAP)
Dave Pont, Andrew Gordon (ENSIS)

Fagacees (Oak) + Sylvestris (Scots pine) Gregory Deceliere (Cemagref

Type

Virtual stand and spatial analysis
Internel structure/ wind

genetics for individuals and cohorts
Economics

Delaunay triangulation

Corresponding author
F. Goreaud (Cemagref)
Ph. Ancelin (Cemagref)
Ch. Pichot (INRA)

Ch. Orazio (IEFC)

A. Piboule (ONF)
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Documentation http://capsis.free.fr

Online doc and tutorial (english + french) / Reference manual / The
Capsis web site with a documentation page (english + french)

capsis4 Capsis N
UMR Cirad - CNRS - INRA - IRD - Université Montpellier Il '!I:
botAnique et bicinforMatique de I'Architecture des Plantes [AMAP) E .- hini::::‘i:::!:
& (2 : de I'ﬂn:hit::rz
des Plankes
"‘—““'l Recent news of the Capsis project: The capsis web
Capsis site progressively
Charte switches to
Publications english. Check
Documentation: the english

Telechargement
Projets

Apercus
Notes

Liens-Accés

background to find
english headings
quickly.

= A new "Capsis modeller" training session is planned in Montpellier on next january 18.1.2006
24th, 25th and 26th. 12 modellers have registered.

* New compilation tool : jib replaces jmk. Jib (Java Idle Build) is integrated to the 18.1.2006
capsis archive and can be used instead of jmk with the same commands. This
new tool deals better with memory problems. To force the complete
recompilation of the project (everything), now use jib all_force.

» The Capsis web site becomes more international. New collaborations with 18.1.2006
1”"""”"1"% foreign partners lead us to switch to english as official project language. No
EEEJ change for the Capsis software which was already fully multi-language fench /
english.
i B Intégration d'un premier modéle Néo-Zélandais pour la croissance / branchaison  13.12.2005

du Pin Radiata par Dave Pont et Andrew Gordon (ENSIS), création d'un Atelier
Qualité du Bois.

= Participation au cinquieérme Workshop IUFRO "Connection between Forest 13.12.2005
) Resources and Wood Quality : Modelling Approaches and Simulation Software"
English du 20 au 27 novembre 2005 a Auckland, Nouvelle Zélande, avec une
communication et un poster.
= Capsis 4.1.5 tourne sous Mac OS 10.4 (tiger) avec java 1.5 8.9.2005
*  Une nouvelle archive de démonstration a été construite : capsis4.1.5 est 13.7.2005
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Partnerships

With french institutes
- INRA, Cirad, Cemagref, ENGREF, ONF...

And abroad

- Canada : MNRFP (Québec) + Canadian Forest Research
- New Zealand : ENSIS (ex Forest Research)

- China : Submission of a PRA project : « Development of
Integrated Tools for Eco-Engineering », Thierry Fourcaud
(Cirad), LU YuanChang (CAF)
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Capsis User Interface (Linux, english)

"

i
=)
,

File Edit Yiew Project Tools Window Help

ble B® 5D

11]1 @, :Name :pp3 - Model: PP3 - 5 ha - All in memory - Yirtual stand

Ho/Dg) [ Time|~ 12a |— z0a 208 — 402 — soa [—|RNCOSN

Bark biomass [

Basal area / Tin ~200 300 [ 400 { son |—HNGOREN

Eiomass [ Dbh
_ / Mame : laricio - Model : Pin laricio - 5 ha - All in memory - virtual stand
Biomass Compa

Biomass of livir 153 20a 1 30a - 40a | 50a | e0a - 7oa —{HCOEN

Biomass of nee

Crown base hei *1s6 | 200 - 300 - 406 [ soo | eon { oo NN

Crown base hei
Diameter [ Tim 1 I [Tr

Diameter Distri — - .z
Econ Indicator /||| | [ Girth / Time = & Bd M laricio.80b - MAID Viewer
ForestGales Pro __Ppp3.B0a- Tree 73 o & @
|| [B]E
ForestGales Win ) — ' Height () Wariable Walue
Girth / Time . 5 M 3709
135 - ]
Girth Distributit el Gl G (m2) 2rlsz
Girth Distributis 15 i) p3.60b || 20.731 W (3] 3447.28
7 io.80b | 17.15- Og {cm 3053
Harvested volur a0 74 p3.60a Dgém élcm:, 3% 78
i 75 - '
e [USAL L i N Hug (rri) 26.94
Height / Time 45 ] 1686 Hdlom (m) 27.53
Hg & Crown bas 30 4 14057 SHE (3 14.18
LEaf Surface 'III 'I‘_ 15 _I 1 1 1 1 1 1 1 1 1 1 1 1 1 1;3::
Leaf Surface | [ s e e e R o] R R c6
M Diameter cl; Time 2811
N / Girth classe a1 ‘\ e e e o NS
M/ Height class 15 T N E
M .'II SIEndErnESS_ 1n rr 1t rr r. 11t 1t 1 171 1 o= "B = o=
- mERERALYZRNRE fameter fem
Time

lpdating selector for model ppz...
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From forestry to multi-themes ?

Advantages

- General framework

- Could be used for other simulation domains
- Some experiments in fish dynamics

- Seems possible

Implies...
- requests from interested partners
- a split in two or more projects ?

- more people ?
- a decision (investment)
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The Bidasoa project: fish in Capsis...

®|[=|\| Capsis 4.1.5 - [untitled]
Fichier Editer Afficher Projet OQutils Fenétre Aide

Bl B8 5
fim—|’°*T| :Num: b - Modéle : Eidasoa - 23 ha - Tout en mémoire - fhome/ coligny/javay capsisd/data/Bidasoa/EidasoaFull

Caractéristiques du bass oa |— 1a -~ 2a — 3z — 4a — 5a — 6a — 7a [— &a

Fréquence allélique [ Lo
Fréquence génotypique

Longueur fourche / Age
Longueurs fourche indiv|| o~
Nombre d'allele /| Temps 1/ Page 1 r Page 2 |/ Page 3 r Page 4 r Page 5

A m ] ID

Nombre de poisson / CHI M- 0 bre de poisson /.. o° @ B4 | o Nombre de poisson j.. o° & 4| [ Nombre de poisson /.. o° & 4
Mombre de poisson § Cl
Nombre de poisson / Cl — b.gda — b.B3a — bEda
Nombre de poisson [ Te |Mambre de poissan Mambre de paissan Mambre de paisson
Mombre de trongon / Clg| || 100030 B3380 44455
74565 38130

bl L X E4170 31775
BidFish 53475 25420

Champ Waleur | 42780 19065
Age 17 - 32085 12710
AlleleParameters  |capsis.lib.genetic... 213490 355
BirthReachld 542 10635 0
Consanguinity -1.0 0 S - e
CreationDate 75 e R e bl PTs z e
Dispersalfroba 0.5 ek by do b e inidndnin FEREREE
Fish5tanc Bicl5tand_E5 = Temps Longueur fourche (cm) 5
Fishztand Bid>tand_83 troncon /.. o = [ | Caractéristiques du b.. o = [4 | M Visu Bidasoa
FarklLength Q916943
CeneticsYersion 2.0 —b8sa ([ @D.89a | 2
Lenospecies fario YWariables YWaleur nité N
Cenotyne capsis.lib.genetic... Date 29 rmois -
Cenotyped Surface d... & 72064, [km?
ClobalConsangui.. 1.0 Longueur ... [B55028.0 |m
CrowthReachld 44 superficie ... |205.1227 [Ha =l
Id 124518 FishWater... (2051227 ';\;{ "
Impl rapsis.lib.geneatic. .. FishWater... (2440581 X -
JustMigrated L] Fishwater... |1830736 L X
Justhd oved [ ] FishWater... |12204350
JustSpawned [] FishWater... |[7&2806 .-

4

Capacité ... (266147
Capacité ... 91536

«] Il [ [*]

4]

40rdresﬁtrah§en
Duwerture de Caractéristiques du bassin wersant. .
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