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Why Capsis 4?
1N

Good reputation of the supporting institutions (e.g. INRA)

Secure platform (confidence on perennity)

Professional and technical support by the Developers

Easy to run in different operative systems (Windows, MacOSX, Linux)

Free software

+ all the properties of using Java language
(easier than others, free, easier for distribution, stable)

Use of existing extensions = model improvement

Easy to share the model with the forest managers

Easy to do simulations within the Capsis platform



Implementation
1

Integration of ModisPinaster in Capsis platform
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}«S'/L;; silviculture

uter-aided projection of strategies in

Training / Discussions (fc, cm)

E . i

é‘;‘;‘ﬁ;{,‘;ﬂﬁiﬁ any Integration of the stand level modules
Integration of the distribution part

Submodaels revision




Results (first version - June 2009)
1

Minimal Input Homogeneous stands, by default

|

@
r

| ~Stand characteristics Stand nature
Stand name : No name (3) Stand nature selected
Stand age (t, vears) : 20 (3) Homogeneous
Dominant height (hd, m) : 10.3 O Heterogeneous 1
| Mumber of trees (M, n.hal): 2200 .
trber s kess 0 Pl () Stand nature estimated ‘
Basal area (G, m*ha™!) ; 23 :
MNumber of diameter classes :
Dominant diameter (dd, cm) : 17.7
Diameter standard deviation (sd, cm) :
| Terrain direction (.°) : 180
Terrain slope {.9) 15 Optional data

- - Average diameter (davag, cm) :
Yolume merchantable {vmer, sq.m)
Median diameter (dmed, cm) :
(+) Use top diameter for merchantable volume (cm) |10
Minimum diameter {dmin, cm) :

() Use top height hantable vol
) Use top height for merchantable volume {m) R

Recent mortality

| *4@0’3 l Demo ][ Load ][ Save As ]

Merchantibility limits, set by the user (o [concel ] [rek )|
! ;
To improve the initialization of stand variables



Evolution

EN Capsis 4.1.8 - [untitled]
File Edit VYiew Project Tools Window Help

HB | BEel. | % | O

a? [ @ | ’\lame : modispinaster_Unnamed - Model : ModisPinaster - 10 000 m2 - All in memory - User input

(Ha/Dg) { Time Cz0a J—C % _J—(30a J—{ 35a J—{ 40a J—{ 45a J—|ms0a )
Average volume increment | Time
Basal area J Dominant height
Basal area | Time

Cdom & Cg { Time

Ddom & Dg / Time

Diameter | Time

Harvested volume [ Time

aAv
Page 1 | page2 | Page3| Page4 | Page5| Page 6 | Page 7| Page 8 | Page 9| Page 10/

M | Diameter classes (ModisPinaster)
M [ Girth classes

M [ Height classes N T, el )
M | Slenderness classes (H/D) T T T
Number of stems / Time 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Time

Y and ¥ merchant [ Diameter classes (M(
Yolume / Time ___modispinaster_Unnamed.50a

10,0 15.0 20,0 250 30.0 350 40.0 450

€ Il | > Diarneter classes (crn

Opening N [ Diameter classes (ModisPinaster). ..




Project ModisPinaster [mod] - 1 ha - All in memaory - User input

| 20a [ W25 ||
4| 1]} |
e
Page 1 | Page 2 | Page 3 | Page 4 | Page 5| Page & | Page 7 | Page & | Page 9 | Page 10
|~ Stand table o [ (e
mod. 253
Stand Stand Stand Stand Stand Production
Date N G Hg Dqg V prod
20 2200.0 23.00 9.31 11.54 115.13
21 2200.0 25.02 .95 12.03 132.08
22 2200.0 27,06 10.31 i . - n:
[£) W/ Dharmeter classes (ModisPinaster) = | =] |£"_3.
23 2200.0 29.14 10.66 od 20
24 2200.0 31,22 10.99 —_rmod.2Ga
25 2200.0 3333 11.31 M
1450 ~
1305 -
1160 -
1015 4
. . 870 -
5 years projection 725 -
. 530 -
Stand table and Diameter 35
Distribution o
04

10.0

LN

Diarneter claszes ()




Mortality

E) Capsis 4.1.8 - [untitled]
File Edit Yiew Project Tools Window Help

HB BEekl | % | o
W2 ]—@—1 :ModeI : ModisPinaster - 10 000 m2 - All in memory - User input

(Hg/Dg) ] Time - zza J—{ za }—{ 20a }—{ 28 }—{ 26a }—{ z7a }—{ 28 }—( W% )—{(WE0a ]J—

Average volume increment § Time
Basal area [ Dominant height

Basal area | Time < i IBEfO rea nd afte r 5

Cdom & Cg | Time 5
Ddom & Dg / Time Page 1 | Page 2 | Page 3| Page 4 | Page S | Page 6 | Page 7| Page 8| Page 9 | Page 10| | I

Diameter [ Time
Harvested volume | Time

[ Number of stems / Time -|:]|§J[X] [T N / Diametér classes (ModisPinaster) E”E}@

___ modispinaster_nnamed.40a ___ modispinaster_Unnamed.293
___modispinaster_Unnamed,30a

M { Diameter classes (ModisPinaster)
M / Girth classes

M / Height classes

M [ Slenderness classes (H{D)
Mumber of stems | Time

' and ¥ merchant [ Diameter classes|
Volume J Time

6280

T T T T T T T T T T T T T T T T T T T 1
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 / / / / 35.0 40.0
< I | > Tirne Diameter classes (cm

Opening N / Diameter classes (ModisPinaster)...




Thinning

Interactive procedure (low, high, mixed) by F. de Coligny or automatic
procedure (Alder’s thinning algorithm), or both

KX Capsis 4.1.8 - [untitled]

File Edit View Project Tools Window Help n Thinn'ng d'agram
= = = y 1 |
5 BEOoL | % @ ~Parameters
] ? 4hame : modispinaster_Unnamed - Model : ModisPinaster - 10 000 m2 - Allin memary - User input
* | I:” ’ Class width {cm} : Minimum threshold {cm}) :
(Ha/Da) | Time [Cz0a J—[ 258 J— (308 )
Average volume increment { Time I:] Per hectare
Basal area [ Dominant height
Basal area | Time [] Girth
Cdom & Cg / Time r'S 2
Ddom &Dg / Time Page 1 [ Page 2 Page 3| Page 4 | Page 5 | Page 6 | Page 7| Page 8 Page 3| Page 10 Option: use the Alder's thinning algorithm, M to cut D Apply
Diameter | Time =
Harvested volume f Time ) intervention - modispinaster_Unnamed.20a | X| l ol l 113] |1435| | 309} | 26 I ‘ 0 ! I 0 l
Hdom & Hg | Time - - =
Hdom ] Time Group restriction {optional) 0
Height / Dbh Grou 2P 1 e
p, type e Mot w0l [tree
Height { Time Do,
N / Diameter classes (ModisPinaster) oeleck An Tofervartion method
N | Girth classes
I | Height classes Intervention type | -
N Slenderness clas.ses (HID) Available methode
Nuber of stems { Time Individual Thinning
Stand table -
Thin table =0 - = =
V and ¥ merchant | Diameter classes (M S 0.5 5-10 10-15 15-20 20-25 25.20 20-25
Volume [ Time SR L
Cut trees by action on an interactive Results (approximate)
diameter distribution histogram
Before After Cut
M 2198 2193 0
G (m2) 23 23 0
l( oK }] [ o] ] [ Help ] Dqg {cm) 11.54 11.54 0
< 1M >

volution is over [ Ok ][ Cancel J[ Help ]




BwN =

Thinning options

Wilson Spacing Factor —

Number of trees —
SDI %

—Parameters l

Class width {cm) : |5.ﬂ
Per hectare Girth Centered dasses

| Minimum threshaold {cm) |2.5 |

Option: use the Alder's thinning algorithm

>
(7 5tand density index 1 |24.15

@ Wilson factor :  |0.23|

(M Ntreestoaut: (413

Thinning diagram

(By F. de Coligny)
Cut trees by action on an
interactive diameter
distribution histogram

w| o] [me [ [ o

2575 78125 125175175225 22527 5

~Results (approximate]

Before

2200
G (m32) 23 20,45 2,55
11.54




Project ModisPinaster [mod] - 1 ha - All in memary - User input -
£
o = W= W .

Page 1| Page 2 | Page 3 | Page 4 | Page 5 | Page 6 | Page 7 | Page 8 | Page 9 | Page 10|

D S e[ e
————— e mod.30b

~Parameters
A B L D
Class width (cm) : Minimum threshold {cm) @ |2.5
| (em) (em) _ Stand Stand Stand Stand -
i []Per hectare [ Girth || Centered dasses Date M = Ha W
20 2200.0 23,00 9.31
Option: use the Alder's thinni ith
ption: use the Alder's thinning algorithm 0 7820 0,45 333
@ Wilson factor : ) Stand density index : | 24.15 21 1782.0 22.34 10.00 =
- = 22 1732.0 24,26 10.37

T Ntreestocut: (413

|£| V and V merchant / Diameter classes ... | = |IEI £3

| 43| |1BBB| | 5'9‘3| | 4[|| | 1:|| | 1:|| W oand W rnerchant (r3)
150
125 Tustal

100 flarchant
75
50

]- 25

1]

50 100 150 200 250 300 350

[ - n- - Diarneter clazzes [cm
. F
3575 TE125 125175 175226 22 5375 276325 . Biomass & C / Diameter classes (Medis...| — |'E|' ,_x

~Results (approximate) Catbon (kq)
37310
Before After Cut 21980 Cran
M 2200 1732 418 2BB50 RO
G (m2) 23 20.45 2,55 elazl Root
Dg (cm) 11.54 12,09 3.8 EEEE &bove graund
£330 Total
[ Ok |[ Concel |[ Heb | ’ —

0100 150 200 250 200 250




Evolution
L]

“Automatic” integrated management procedures were

incorporated
© ]
| £:| Evolution values [ﬁj
Current age : 20
|2 N/ Time (or age) or / Hdom Mumber of years : .q.|:||
N Mumber of years must be between 1 and 45
2280 4 .
Account for mortality

2185 { =——n—e—p st o H
2 15" thinning

1995 Management

1900

i??ﬁ' - J | Use integrated management

1615

120 Threshold SDI (0-100) : 35

e Target SDI {0-100) : 25

1235

Eﬁ: 2nd -|-hinning | Ok | | Cancel | | Help

950 b ]
L |

FEO

il Stand Density Index- SDI
475 -

380 4

285 -

130 4

1920 21 22 23 24 25 26 2F 28 29 30 21 32 33 34 30 36 37 28 39 40 41 42 43 44 45 46 47 49 49 50 51 52 63 54 50 GE 5F G2 59 60 Bl

Tirne or Age




Project Step Edit View Tools Help

CBREEo
W2 | @’

Average volume per tree [ Time

Basal area [ Time

Biomass [ Dbh dasses (Balboa-Murias e
Biomass [ Dbh classes (Lopes)

Biomass [ Dbh dasses (Ruiz-Peinado et
Biomass [ Dbh dasses (Viana)

CBD curves

CBH / Age or Hdom

CL f Age or Hdom

Cumulated harvest f Time

Ddom & Dqg / Time

H/D f Time

Harvested basal area / Time
Harvested volume [ Time

Hdom & Hag [ Time

Hdom [ Time

Height & HELC f Diameter dasses (Modi
M [ Diameter dasses (ModisPinaster)

M [ Height classes

M [ Slenderness dasses (H/D)

M f Time {or age) or f Hdom

Production table

Residuals / Time

SDI [ Time

Y and V merchant / Diameter dasses (M
V increment / Time

Volume [ Time

Wilson factor [ Time

E![]j | 4

L

4 Project ModisPinaster [med] - 1 ha - All in memory - User input

Page 1

% Evolution values s
Current age : 20

Mumber of years : 10

Mumber of years must be between 1 and 45

[] Account for mortality

-Management

(7 Self-thinning

Threshald SDT (34) : &0
Target 50T (%) : 55

Later on:

Restore self-thinning lower limits

Threshold Fw :
Target Fw : 0.21

0.16

l Restore Fw default values ]

&H Cancel || Help |

Spacing factor - Fw



Biomass, carbon and energy by diameter class and by ifree

component
. o .
[Z| Biomass / Dbh classes (Viana) | = | @ | 22 | |2 Biomass / Dbh classes (Viana) — == |i&
mm rnod, 30a mm rnod, 20
Carbon (kg) - Air dried Energy (M1 - HHY
28000 1451250
J6420 o 13492200
24960 o 1335150
33440 o 1277100
31320 4 Brarichss 1213050 4 Brarichias
20400 11k1000
8820 Above ground 1102350 4 Abowe ground
27360 10<4300
25840 926350
24320 928200
22800 4 SF0F50 o
21280 4 12700
19760 FE46E0
18240 4 E9REO0
16720 E3E5E0
15200 Ea0s00
13620 E22450
12160 de00
10640 o 406350
9120 4 348300
FEOD S 290250
EOS10 S 232200
4EERI] S 174150
20440 4 116100
15210 4 Eg050
0- — T n- = T
5.0 10.0 15.0 20,0 250 0.0 350 =] 10.0 15.0 2000 250 300 350
Driarneter classes [cr) Diarneter classes [crm)

Viana, H., 2012. Modelling and mapping aboveground biomass for energy usage and carbon storage assessment in mediterranean
ecosystems. PhD Thesis. University of Tras-os-Montes e Alto Douro, Portugal.



Divulgation
I

Presentation of the model
Selection of “case studies” for simulation purposes

Experimentagcdo e Questoes

Obter o grdfico da distribuicdo de N por classe de d aos 20 anos.

Feedback
from the users

Obter grdficos de evolucdo das varidveis N e dg em funcdo
do tempo.

Obter dados de N e de volume ao longo do tempo, sob a
forma grdfico e como tabela.

Description of the model in:

Fonseca, T.F., B. Parresol, C. Marques, F. de Coligny, 2012. Models to Implement a
Sustainable Forest Management — an Overview of the ModisPinaster Model. In:

Sustainable Forest Management / Book 1", InTech - Open Access Publisher. ISBN
979-953-307-136-6.



