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Executive Summary

ECoAF is a tool for designing future agroforestry plots to produce management plans and simulate
growth and competition for light. This tool, based on the CAPSIS modelling platform run by CIRAD
AMAP, is primarily intended for agroforestry advisers. This document provides step by step
instructions for the use of ECOAF.

With EcoAF, it is possible to download farm parcel data, place if needed the polygons of main soil
types, then play with possible future designs. It is possible to choose whatever combinations of tree
lines, straight or broken or in spots, around or inside the field, decide where to plant trees, shrubs
and grasses, in hedges or placed points, the species/varieties and the quality of the bundles of
plants. The growth will depend on further choices on how one intends to manage the bundle of
plants, the plantation, then all the components during their life. The ECOAF module can import data
of tree measurement from the DIAEnostic module, which helps the end-users to measure and follow
the tree performance of his project. Each simulation will include variability and hazards, 2D and 3D
graphic interfaces and visualizations and linked datasheets allow a comparison of the consequences
of different design and management choices.

The EcoAF module is developed in French and English on CAPSIS (Computer-Aided Projection of
Strategies In Silviculture; http://www.inra.fr/capsis).

An end-user guide is now available online or in pdf format in English, French and Spanish.

https://docs.models-agroforestry.eu/en/ecoaf/presentation/
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1 Introduction

Agroforestry is the combination of trees and crops. But beyond the simple association, for farmers
engaged in an agroforestry system, it is mainly about taking advantage of the services rendered
while limiting negative externalities. Among the latter, competition for light is probably the factor that
slows down the largest number of farmers.

To simulate the light competition, advisors can use the Hi-sAFe models, created during the SAFE
project (2001-2005), coordinated by Christian Dupraz from INRAE-Absys (Dupraz and al, 2019). Hi-
SsAFe is a 3-D mechanistic simulation model representing tree and crop growth, considering light,
water and nitrogen competition between trees and annual or perennial crops. But hi-sAFe is a model
for research use and not well adapted for advice for farmers. Therefore, a team of researchers
utilised the same CAPSIS modelling platform to create more friendly models for advisors or
educators (Liagre, 2019).

For agroforestry advisors, there is a need to have a tool that easily creates future agroforestry parcels
together with an economical simulator, to help choose between several plantation strategies. The
scope is on all the parcels of the farm, but one of the main aspects is that ECOAF can now simulate
the light balance according to the design of the agroforestry system, for the whole tree cycle. This
new module has been developed during the Mixed project.

2 Introducing EcoAF

ECOAF is a tool for designing agroforestry plots, to draw up management plans and simulate
growth and competition for light. This tool, based on CIRAD AMAP's CAPSIS modelling platform,
is mainly aimed at agroforestry advisors.

2.1 EcoAF draws agroforestry plots

ECOAF can be used for the design of new plots but also plots that have already been planted but
need to be thinned. The user can use one or more plots to create their own agroforestry
management, either in the form of a plot or a hedge, or both at the same time.

An interface is dedicated to the composition of each plot. The user creates lines, positions on the
lines, and then inserts trees into the positions, as well as bands of vegetation between the positions.
The user can import parcels from the CAP parcel register or create them from QGIS. Once the design
has been made, the growth modules allow the development of the trees to be visualized in height
and diameter, year after year. The user can also view the shading maps or calculate the light
interception by the tree crowns.

2.2 CAPSIS: A Shared Core and Modules

2.2.1 CAPSIS Presentation

CAPSIS is a computer-aided projection of strategies in forestry. Developed 20 years ago for the
forest (more than 80 modules), but accessible for agroforestry systems (HiSafe module used by the
researchers, project initiated by the team of Christian Dupraz, Maris Gosme and Isabelle Lecomte
from the ABSYS unit)

Capsis is a simulation platform for forest dynamics and growth models (INRAE). It is a tool for forest
scientists, forest managers and education. It allows the application of various types of models
(support models, independent or distance-dependent tree models, mixed models...), perform
simulations and compare different scenarios in a single software. Each module is developed jointly
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by a group of modelers (define with the users the needs, the models) with the developers (who
advise, negotiate, write), in a collaborative way.

Thanks to its flexible architecture, it is possible to integrate heterogeneous models (uneven-aged,
several species) with various processes (growth, competition, mortality, regeneration, dispersal, etc.)
and to run simulations in interactive or script modes. Some models may have very particular
properties, such as radiative balance, genetic information at the individual level, internal
biomechanics or wood quality.

EERE ERER OERe] O

2.2.2 History of CAPSIS

The original CAPSIS 2.4 version, developed from 1994 by INRAE URFM in Avignon, exploited
"distance-independent tree" (MAID) or "population”, or mixed "tree/population” growth models for
regular monospecific populations. Each model was developed for a given species by research teams
from various agencies. A prototype was built for the individual-centred models, CAPSIS 3.0.

Since 1999, a new version called Capsis4 has been developed at the URM AMAP in Montpellier, it
can treat all kinds of growth models, including the "Distance-Independent Tree" (MAID) and
"Distance-Dependent Tree" (MADD) types, with or without spatialization. Replaces previous versions
of CAPSIS. Some models have been migrated from earlier versions to Capsis4.

2.2.3 Perspectives

Capsis4 is designed with the same philosophy as the first versions. Its purpose is to extend the
scope of application to heterogeneous forest stands (irregular and/or mixed) by offering the
possibility of integrating very varied models of forest dynamics. It can consider the main processes
(growth, competition, mortality and regeneration/recruitment) and the different relevant levels of
spatial organization (trees in population, mosaic of tree collectives or type populations...).

Its architecture has been completely overhauled to allow for greater flexibility. The growth models
are, as for previous versions, integrated in the form of new modules developed by researchers (cf.
Capsis Charter). It is possible to work in interactive or deferred mode to deal with long or repetitive
simulations.

The software is intended to be a generic platform for the simulation of stand growth and dynamics.
The different modules have a common rationale (growth, thinning, forest scenarios) but may have
very different particular characteristics.

There are links between Capsis4 and other software in the wood sector, in particular regarding wood
guality (CAPSIS 2.4 was already interconnected with WinEpifn - INRA Nancy) and the software of
the UMR AMAP in Montpellier (plant and landscape growth modelling).

To learn more about CAPSIS: http://www.inra.fr/capsis
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3 Installation steps

To use the software, the following installation steps must be undertaken:

3.1 Check the latest version of Java

The version must be 1.8.x.x. To check, in the Windows search bar, type terminal, and then click
Command Invite

In the command invite, look for the java version: "H:\>java -version"

Invite de commandes

Microsoft Windows [version 10.0.19045.4291]
(c) Microsoft Corporation. Tous droits réservés.

H:\>java -version
java version "1.8.0_411"

Java(TM) SE Runtime Environment (build 1.8.0 411-b@9)
Java HotSpot(TM) 64-Bit Server VM (build 25.411-b69, mixed mode)

If the response does not include 1.8.x.x, download the .exe file for Windows x64 Installer from the
Oracle site.

More information on the CAPSIS website in Fast installation procedure and detailed links:

https://capsis.cirad.fr/capsis/documentation/installation_guide

3.2 Required Files

EcoAF requires 3 input files:
o two treeSpecies, vegetationSpecies text files (describing the species, already supplied
through the installer)
e and a plot file in xxx.inv format, created by EcoAF during initialization from a terrain (set of
polygons) in SHP format (obtained by QGIS, TELEPAC, IGN, etc.).

On the capsis/ecoaf website, you can download presentations, an updated installer, design files, and
sample plot plans and demo sheets.

https://capsis.cirad.fr/capsis/help en/ecoaf

Access in English or French.
Or

https://docs.models-agroforestry.eu/en/ecoaf/

Access in English, French or Spanish
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On the homepage for ECoAF, the end-user will find the summary of the step-by-step operation of
application, with the possibility to go back or further in the menu by clicking on the arrow at the
bottom of the page (see screenshot below):
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3.3 Install capsis-setup-date-version.jar

Perform the following steps

%“' '°Ieau

Occitane

-

Instalistion steps

-

1. Create an ecoaf-something folder, but not capsis or ecoaf, as this would lead to confusion with
the folders created by the installer! Put what you've created there.

2. Create another folder "installer-ecoaf-date” in which to place the installer. The installer will place
in this folder the operating folders of the CAPSIS and ecoaf modules.

3. Double-click on the installer and follow the installation steps, always keeping the default settings.
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4. At step 4, select Installer-ecoaf-date and answer yes to the following error message.
5. At step 8, make sure to check shortcut on desktop otherwise it will not work.

6. Rename the shortcut, adding the installer date.

It won't work if you:

e Place your files in an area where you would be asked for a password
¢ Inthe directory and name tree, there is a blank space, an accent, a cedilla...

4 Growth models

4.1 Core growth model

In agroforestry, trees grow freely. After an installation phase in which growth can be reduced, growth
is approximately linear.

A maximum plateau has been defined, but the trees will be cut at full growth before reaching this
plateau: see the |loggingDiameter parameter in the treeSpecies input file. It has been calculated from
the data of 6 French cities, if not it can be taken from the floriscope.io website.

€ ST T

W8

Crie e
dEraragr

CrmiRaEard Lasnid

Figure 1. ECOAF diameter/time graphic display

4.2 Diameter Increase for Addition (Double) Parameters - Plants
The trunk diameter at 1.30 cm at age O (plantation) is O.

For each forest species available in the National Forest Inventory from 2009 to 2022, the average
annual increment for undominated and uninjured trees with a diameter of at least 7.5 cm, aged less
than 15 years, is calculated. The standard deviation calculated around this average reflects the
diversity of situations throughout France and is therefore not suitable for a given plot: the standard
deviation is estimated to be 1/5 of the mean. For species not available in official forestry lists, the
average of the available species is used as an estimator, for each height category (modulator column
1to 5 in treeSpecies).

For each tree with a diameter of 8 cm or more, the annual increase in diameter is obtained from a
normal distribution based on the mean and standard deviation. Before 8 cm in diameter, to take
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account for a possible transplant crisis, a reduction factor randomly selected between 1 and 0.75 is
applied.

When a plot is created, the default fertility index is 2 - average. Choosing 1 or 3 implies an average
annual growth multiplier of 0.8 or 1.2.

4.3 When there is a diameter growth reference

When diameter measurements are available at agel from a site that is relevant to the soil and climate
conditions and the monitoring expected at the target site, ECOAF suggests that you enter Age of
measurement, Mean diameter (mm) and Sigma diameter (mm) for this sample in the Add - Plants or
trees (one measurement) layout.

Age is the age (approximate if necessary) of the trees or plants at the simulation start date. This
allows pre-existing trees to be declared.

For each tree simulated, the diameter value at agel will be drawn according to a normal distribution,
and all the other values will be deduced from the straight line also passing through the diameter at
planting (0). The values after the transplant crisis are therefore underestimated, while those after the
crisis are overestimated.

Diamétre de I'échantillon _ _
Overestimated diameter

Potentiel = 7?7
Underestimated diameter

Minimum

moyen espéré
Moyenne
mesure 1

Temps

Crise de
démarrage

Croissance linéaire

Figure 2. Example of an output in French: the curve in blue is the expected minimum and in green is a more
realistic curve at the level of growth.

4.4 With two growth references in diameter

When diameter measurements are also available at age2, and agel is after the transplanting crisis,
EcoAF suggests entering Measurement Age 1, Measurement Age 2, Mean Diameter 1, Sigma
Diameter 1, Mean Diameter 2 (in mm) for this sample in the Add - Plants or trees (two
measurements) layout. These values are provided by the DIAFNOSTIC application currently being
developed by INRAE and Agroof.

For each tree simulated, the diameter value at agel will be drawn according to a normal distribution.
The values will be deduced from the straight line also passing through the diameter at plantation =
0. Subsequent values will be deduced from the annual increment between Mean Diameter 1 and
Mean Diameter 2.
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Figure 3 .Diameter at agel is randomly extracted according to a normal distribution

4.5 Fruit Tree Production and Growth

The Adding fruit trees arrangement only concerns the 6 main fruit species in arboriculture
associated with market gardening (most often), or other forms of agroforestry. They are pruned to
encourage fruit production, watered and fertilised. The life span of these trees is short, and they
are replaced after 15-20 years by new trees to maintain productivity.

Growth in diameter at 0.20 cm is linear between planting (1 cm) and uprooting (or topping) at 20
years (20 cm). These same species are given in the other tree arrangements, because fruit
species are also mixed with other species in the agroforestry lines, for other uses. Their fruit
production is therefore not recorded!

4.6 Growth in height

4.6.1 Height at planting...

o Fitters Adders (in duplicate) - Plants: this is drawn linearly between the declared min(m)
and max(m) heights.

o Fitters Addition - Plants or trees (one/two measurements): this is set at 0.5 m.

o Fitters Add fruit trees: this is declared for all plants of the species by Height(m).

4.6.2 ... And over the years

The height of a tree is then deduced each year from its circumference in mm and the parameters in
the treeSpecies file.

For the Add fruit trees layout, height growth is linear between the initial Height(m) declared and the
maximum height of treeSpecies heightMax(m), reached at 7 years, then remains at this value.

For all other cases, we use the treeSpecies parameter dbhMiddle_Girth, which is the diameter limit
between two formulas to calculate the corresponding height via two other parameters (the 3
parameters are deduced from calculations on urban trees):
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Height_limit_m = HG_interceptMiddle + HG_slopeMiddle * HG_dbhMiddle_Girth

Before this height limit, linear growth from the height at planting, then when it is exceeded :
Height_m = HE interceptMiddie + circonférence_cm * HG slopeMiddie

Finally, the height stagnates when the maximum height is reached heightMax(m):

n
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Figure 4 . Graphic display ECOAF Height/Time

4.7 Crown Shape

Proportion of free trunk under the crown: 10% of the height for bushy species and pollarded
trees, 40% otherwise (CfownBaseHeightOverHeight parameter in the treeSpecies input
file), and a maximum trunk height free of branches set at 6m.

The maximum radius of the crown of forest trees is at least 0.1 m, and is then deduced
from the height, using 3 parameters (deduced from calculations on trees in town, or from

floriscope.io data otherwise) from the treeSpecies input file:
FEREREEE - - )* height_m

Diamond aspect of the crown, for all species: parameter in the treeSpecies
input file: { 0; 0; 25; 80; 50; 100; 75; 80; 100; 0 } means that at 0% of the crown, its
diameter is 0% of the maximum diameter, at 25% of the crown, its diameter is 80% of the
maximum diameter, etc...
Tree crown colour: defined by E0IGFRGB (r,g,b).
An individual 1m high protection is drawn for each tree.Nuance for fruit trees: at Age=0,
Radius_maximal_m = % Length_houppier_m, linear up to 7 years and

, then stable.
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4.8 Productions

At the moment, only fruit production are integrated for 6 common species. It is planned to add other
productions, for other species.

elele|T|c|S

AR ARAR AR

5|55 |5|B
frenchName variety g. g. E. E. E g.
Pommier domestique | Faible : 9EMLA 2 [10[{15[20]20]20
Pommier domestique |Fort : MM116 EM7 2 [10120[{30|40]40
Poirier commun Faible : CognassierBA2911 | 5 |10]20/30)40
Poirier commun Fort : OHF87 Pyriam 0]31]10{20]40(50
Cerisier Faible : Furtos 1]15]15|20[25]|25
Cerisier Fort : Maxma14 116 (10|15/25]|40
Prunier Faible : Jaspi 216 |20{30]30]30
Prunier Fort : Myrobolan 0|3[15(25]40]40
Abricotier Faible - Jaspi 2110]|30(30|30(30
Abricotier Moven : Torinel 115125|30/30]30
Abricotier Fort : Myrobolan 0]3]20{40]40(40
Pecher Faible : Jaspi 2 (10{35[35]35]25
Pecher Moven : GF305 Julior 3 [15]40[{40][40]|30
Pecher Fort : GF677 Cadaman 3120145[45]45]35

Figure 5. Fruit Production Calculation, Parameters TreeSpecie, expressed in kg per tree; The intermediate
values are interpolated, and no production is estimated after 20 years because the trees are
replaced. Pommier: appletree, Poirier: peartree, cerisier: cherry tree, prunier: plum tree,
abricotier: apricot tree, pécher: peach tree.
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Figure 6; EcoAF graphical display Species/production time
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4.9 Aleas

The only risk of mortality is 10% for each tree at 2 years. Planting more densely using the Double
Add - Plants layout not only produces more wood but also avoids overgrowth: the best tree is thinned
out after the 10th year.

# Visu 3D & Visu 3D

Figure 7. Single plantation at 2 and 10 years old Figure 8. Double planting at 2 and 10 years

5 Import and prepare

5.1 Prepare a package through a CAP declaration online

A file can be imported directly from its declaration to the CAP, via the agricultural area declaration
platform, thus retrieving the maps of each plot. In France, the name is TELEPAC. This can only be
done if the farmer makes a declaration and has an administrative number and password. This is how
you can extract the SHP file and deliver it to your advisor or yourself for your own use/.

CLARATION IMPORT/EXPORT

Voici vos fichiers d'llots et de parcelles :

« llots (campagne 2019) : » Fichier dllots

1. Open your TELEPAC/SIGPAC space (or equivalent in any country of the European Union)
and click on one of your "CAP YEAR FOLDER" files in the bottom left-hand corner.

2. Open "EXPORT/IMPORT" / " enclosures and parcels exports " and select. 4 files will be
exported.

Only the .shp file should be placed in the ecoaf-something working folder, the others can cause
bugs.
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5.2 Locating an agricultural plot through the RPG

Locate the RPG (in French=Registre Parcellaire Graphique: it's the GIS-based data for cultivated

areas declared by farmers, updated annually). For example, 2022.

Warning

The plots are designed by farmers. As a result:
e There may be a lack of agricultural land (not subsidized, for example).

e These gaps are not the same from one year to the next

The drawing can be modified by the farmer without any changes on the ground

TR

* REGISTRE
PARCELLAIRE
GRAPHIQUE (RPG)
2010

5.3 Download agricultural plots via IGN

You must follow the steps below to obtain the plots from the website of the National Geographic

Institute (France only)
1. Download the 7-zip compressed file. Choose a year and region.
2. Unzip with 7-zip1

3. The unzipped directory contains a README.pdf, 5 files for the PARCELAS_GRAFITICAS
and 5 for the ILOTS_ANONIMAS (islet = set of contiguous plots that are cultivated

identically): choose plots or islets according to your needs.

Note

e The type of projection used in mainland France is Lambert93, with centimetre
resolution.

e It may happen that a Proxy prohibits the download, disable it here: Settings /
Network & Internet / Proxy / Manual Proxy Configuration
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5.4 QGIS Preparation

5.4.1 1. Choice of plots

o & Zoomer sur la couche
(] 12 ) Zoomer sut la sélection
| | l):%MquMu

B RPG.2012] | Montres le dicompte des entités
Copwer ta Couche
Repommer L3 couche
L] Duphiquer la couche
[ Suppemer la couche
1% Quuric La table d'attributs
J Basculer en mode édtion
Fitres...
Changer de source de bate de données...
Définie Téchelle de visibisné
Définir Je SCR

—Somguulsm_km.

Envegistres dans un Fichier de Définition de Col
Enregisteer comme fichier de style QOIS

Right-click to select your plot

Right-click on your parcel in Layers, go to Export in the list and click on Save Selected Features As.
Export: 5 files are exported.

5.4.2 2. Plots = polygons drawn under QGIS

A parcel is represented by a polygon: a set of points in an order that will be used in EcoAF, and
which will define the numbers of the border segments. When exporting, the points are written
clockwise.

If a plot is not declared to the CAP, it is not available in the graphic register or through TELEPAC.

[ st L]

In this case, the parcel may not be suitable for the needs, but you can draw or redraw a parcel
completely or change the location of some points and then export it as before.
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#

Multiple polygons can be drawn on a plot, which can be treated differently.

An interior zone cannot be excluded via QGIS, but the points can be modified to exclude a zone from
the edge for the exclusion of an interior zone via the ECOAF layout.

You can also split the parcel into two parcels to be able to perform the exclusion.

QGIS EcoAF Capsis

You can artificially add a border extending outside the plot by adding a very narrow round trip of
segments; you then need to be careful to select only one of these segments and its direction when
choosing the segments for the border hedge.

The procedure is detailed for QGIS (the free version), but any GIS editing software is suitable, as
long as it outputs the Shapefile format.
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5.5 Creating a New Plot

5.5.1 Stagel

Create a layer that will allow us to draw our plot later on.

Pomget  [ter Ve m Bfencm  Igenpoms  Yetew  Saster  Jase de dorndes  ternet  Malage  Tratement  Aide

H 7 @ Genontave 0es sowtes e Sennees (el | L ~» | . L
@ T couita Gesf stage CarteMage
\
WPV /£ sowe e .
p s R e 7 Nouvelle couche \‘-u.n.c:
. O
‘;3 ‘h b0 Se o lichvan 8¢ Dafintion de Cancha B Prun oihe O 1EMGal e I Mo ee
Eplocster Il Gecreborencer P Nouvelie couche de maitage
v
Yo +B8B Y Cape e style $ Nouvelle coucthe OPX
' Morge ' W Nounetie couche crtuete
Py -
Q
feom de fchier Csers'mguilaume Documents \QGIS \Coudhe Parcele terran shp Q
Cadage 2 fictver vrs -
Tyoe de géomete c) Poygone o
’ e "
Dwmversesrs sugiérmetar ey LA (s veeus N vees N

EPSGI 2154 - ROPOS v [ Lanter t 43

ORL U » Ooscementy + QGG Couthe

@& Omalvrew

_ B¢ WV T

B by

Tae wren

& age

) Mg

P v B

& Wechepmene
- R

e OWL-STEAS2 T

- Lectew USE (D

- Lot L O

Mo o tonee EERITERNER
Yoe 1SN Drapeile " shg * 50

o Mo s Gounion o~

O Create a layer

o Click on Layer,
Create a layer,
Choose New Shapefile Layer

New shapefile layer

o File name, choose the location of the file by clicking on the button with the 3 dots
e File Encoding: UTF-8

o Geometry type: Polygon

e Additional Dimensions: None

¢ and choose the Reference Coordinate System of your choice.

O Save the layer as

e Save to selected location
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5.5.2 Step 2
Drawing the Plot

Choose the background map

Browser
OevY®0
& WMS/WMTS
Bl vector Tiles

A

A7 WFS / OGC API - Features

Edit your plot

ev./eBB (7 ) x-
2 BIOAIBRARNC @[

Explorateur % |
Y=o

N7 WFS 7/ OGC APt - Features
& Serveurs ArcGIS REST

Couches an
°_' -‘% . Y. K'u' ‘ >1 Q

B Parcelaire
~ ¥ ¥ OpenStreet

Select by clicking 1 time

Click the pencil for edit mode

Click to add an entity

D.5.5
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Left-click to draw the vertices, and right-click to validate the plot. An automatic colour will be
displayed.

5.6 Reshaping a plot
Exclude an area by re-modeling

Solution n°1

® - e

Townde — Cowche

| Manputer tes sommets de nenpoete quelle couche edrable:
Che droit pour vemoudier une enteé.

Chc et gline pour sélection des par Sl
Ax-clic pour sélectionnes des par pokyg

Shift+ cic/glasé pour ajouter des sommets & ks sélection,

Curle che/glissé peur enlever des sommets de la sélection.
Shift« R pout activer le classerment de b sélection.
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Solution n°2
u Efter Wue Cowihe Bréfbencel  Extensiosd
| Howeesu Ch=M
Moy depies un maodeks B
Chretie. Cte
Churerie depuis .
Chretie un projet picent [
Feemnes
B Erregigres Crded
[ Enegrateer pous. Chite My 5
Enregiiiees sous "
Reétallr
# Bropedté_ Cote Mg P
Imipsrbesinparter
[} Mowsele mese £n Dage... Chde P

<} Mowvenu pepon..

3 Geitornaie 8¢ mibe en pige_.
Peliriri en page L
Plodeie [
Farrrups (015 Cete

o Click on Snapping Options (you need to activate the summit tool shown above)

o Vraimonce | Seeset (37 8 3 g v 7 Conen pslogas 0 lulree b deaatenett | 0 Acoohagh s FEERRES | RSSO R

2 3

This menu allows you to move the vertices and create vertices by tracing the vertices of the
other layers.

Click on the magnet icon

Click on vertex
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5.7 Cutting out the plots

If there is a path, we can cut our plot in two so that ECOAF leaves a margin between the trees and
the edge.

1. Select Split Parts
2. Cut across both sides. Left click to validate

BERR x-% & <5 0 o

RRRP @ #*‘? = R~
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6 New project

6.1 Start a project

# Capsis 4.2.7-21051 | = maw Project %

Project Step View Too
— Project name : |

BN N 9
Model -
09\ = Samsaralight Loader

EcoAF - F. Santi. T. Meziani, C. Sotteau, F. Liagre, INRA BioFord,
AgroEco-Expert, AZRC, Agroof

The Ecoaf model by F. Sant, T. Meziani, C. Solteau, F. Liagre (May
2018)

Selected model : ﬂnn-mmenmnn 1 License

U ko |G

O Click the first icon.

O In the New Project window, select ECOAF in Model.

O Click on Initialize

6.2 Choose files

#. Ecoaf Initialisation X
Simulation beginning year (yyyy) :
Tree species file name : C:\Users\marie\Documents\Travail\Stage\EcoAF Capsis eng\Capsis-set-up\data\ecoaf\treeSpecies_juillet2024.txt Browse
Vegetation species file name : 0 C:\Users\marie\Documents\Travail\Stage\EcoAF Capsis eng\Capsis-set-up\data\ecoaf\vegetationSpecies.txt Browse
Ecoaf layout file : C:\Users\marie\Documents\Travail\Stage\EcoAF Capsis eng\Capsis-set-up\data\ecoaf\agencement_exemple_Broue_fs.inv @

If you do not have yet an Ecoaf layoutr file, you may build one by importing a ShapeFile (.shp) containing your parcels, for example
coming from Telepac, to turn it into an Ecoaf layout file. For this, use the button 'Open the ShapeFile (.shp) import dialog'.

Open the ShapeFile (.shp) import dialog

O Find files here > Installeur-ecoaf > data > ecoaf > treeSpecies et vegetationSpecies
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O In Ecoaf layout file, select an existing file

O Click on the button Open the ShapeFile(.shp) import dialog to import .shp (= a file of parcels)

INFO

CAPSIS usually automatically recognizes the intended file types treeSpecies,
vegetationSpecies, .shp, and .inv layout, which appear with a green check in front of
their name.

Y 4 treeSpecies

6.3 Import a new plot

This Import ShapeFile (.shp) window allows you to import a ShapeFile with the .shp extension

& ShapeFile (shp) Import X

It is possible to build an Ecoaf layout file by importing a ShapeFile containing parcels.
Choose below the ShapeFile (.shp) to be imported, and import it to create an Ecoaf layout file (suggested extension .inv). This .inv Ecoaf layout file
will contain only these parcels. It will then be possible to choose it on the Ecoaf initialisation dialog to start a new simulation.

Create a new Ecoaf layout file by importing a ShapeFile (e.g. from Telepac) U
ShapeFile name (.shp) : C:\Users\marie\Documents\Travail\Stage\EcoAF Capsis eng\Capsis-set-up\data\ecoaf
Import ShapeFile

Ready

ClLose and copy the imported file name in the field 'Ecoaf layout file' Close Help

O Click on Browse to select to select the parcel.shp file

Page 26 of 74


https://docs.models-agroforestry.eu/images/ecoaf_img/Image34.png

H2020-SFS-2018-2020 / H2020-SFS-2019-2

D.5.5

& Open p
Look in: Becaafe v| ¥ 2 E-
- 3 helioclim o - Preview -
5 ‘Eﬁ B3 samsaralight DieOTt ezl AIDESO ZAH:}¥D
ecent tems 19¢ agencement_exemple_Broue_fc.inv “2iQ, £-"ZA0OOY, | DMO"ATXOE) 12A,0. B O"a%
; "Zal HO-O"Avae...
- K agencement_exemple_Broue_fs.inv voa.0 Erueac e
XK agencement_exemple_Broue_fs.reuse "Zh 4 $°0"AgJ{i0"za-o\I*O"aruD}O"za el
Desktop  1%¢ agencement_exemple_fcinv ;’E:ﬂi‘?’ !?“’R“g":”f:i];m‘”zn;@_ '
Z (e!ZACOe0"A - | ZAP0* "AF—F"
_ "4 parcelles_exemple_Adrien_a_Broue__telepac.shp dul!ZAY, |O"AOFAd <! ZAY, |B-O"A+uiads | ZABC
_‘a v parcelles_exemple_Adrien_telepac.shp "Zm‘*‘fm"m;o‘
= "ZA+0eOSO"AYfE~
Documents lof parcelles_exemple_extrait_RPG.shp " 2ADETDEIIOp ! Agde, «! ZAGDBOO"ALQ, £7220
x treeSpecies_ju" let2024 O "#p! LiEF-IS'S“Zi.EI:Iiiib | Adelu: "ZReDax0p!
! % tationSpeci O"ZAYK"S'B1AO+esl "ZAONCED IAF/L
- vegetationspecies 2"ZRAs. 2 p!AE " »2Z2"ZRa2UF plAdI]+2"2A0
This PC AT oo | BT e | 70 SFI8ANT | B #adde | 7B ITTE /401 3O
|
@ File name: 9:parcelles_exemple_Adrien_teIepac.shp e Open
Network Files of tyne: all Cilas Canrel
In Look in, select the folder where your .shp file is located
Choose the .shp file from the list. It will appear under File Name.
O Click on Open
INFO
B green mark means the file seems
ok
seems in the note with a yellow background means that the plots are sometimes not
real polygons. If a reading problem occurs, please email the file to frederique.santi [@]
inrae.fr
X

#_ ShapefFile (.shp) Import

It is possible to build an Ecoaf layout file by importing a ShapeFile containing parcels.
Choose below the ShapeFile (.shp) to be imported, and import it to create an Ecoaf layout file (suggested extension .inv). This .inv Ecoaf layout file
will contain only these parcels. It will then be possible to choose it on the Ecoaf initialisation dialog to start a new simulation.

Create a new Ecoaf layout file by importing a ShapeFile (e.g. from Telepac)
ShapeFile name (.shp) : je\ECoAF Capsis eng\Capsis-set-up\data\ecoaf\parcelles_exemple_Adrien_telepac.shp

Ready

CLose and copy the imported file name in the field 'Ecoaf layout file' Close Help

Click on Import ShapeFile to save the .inv layout file.
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#. Enregistrer le fichier d'agencernent Ecoaf généré o

Enregistrer dans : Tru:-ecuafo «| -

=

Documentsr...

Bureau

Eﬂ-ﬁ:nénis

L4

ORL-D&EINT2

W s | O Evessrer |

Riesea Type de fichier : [ Tous les fichiers - Annuler

O Select Save to in the working Folder

O In File Name, name the plot file Somethingl.inv to the layout file, which, to this step, will only
contain information about the plot.

O Click on Save (enregistrer)

Warning

If you put Something.shp in the File Name box, Something.shp will be overwritten! You
need to type the .inv extension, which means "inventory"; when Somethingl.inv is
used again in a future session, it will appear with a green tick (but sometimes it could
appear in red even though it is correct...).

& ShapeFile (.shp) Import X

It is possible to build an Ecoaf layout file by importing a ShapeFile containing parcels.
Choose below the ShapeFile (.shp) to be imported, and import it to create an Ecoaf layout file (suggested extension .inv). This .inv Ecoaf layout file
will contain only these parcels. It will then be possible to choose it on the Ecoaf initialisation dialog to start a new simulation.

Create a new Ecoaf layout file by importing a ShapeFile (e.g. from Telepac)
ShapeFile name (.shp) : j1e\EcoAF Capsis eng\Capsis-set-up\data\ecoaf\parcelles_exemple_Adrien_telepac.shp ~ Browse

[ Import ShapeFile |

The ShapeFile was imported in : C:\Users\marie\Documents\Travail\Stage\EcoAF Capsis eng\Layout file\Thing.inv
O {‘:}V[ CLose and copy the imported file name in the field 'Ecoaf layout file' ] Close Help

Click on Close and copy the imported file name in the field "Ecoaf layout file".
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# Ecoaf Initialisation X
Simulation beginning year (yyyy) :
Tree species file name : C:\Users\marie\Documents\Travail\Stage\ECoAF Capsis eng\Capsis-set-up\data\ecoaf\treeSpecies_juillet2024.txt Browse
Vegetation species file name : C:\Users\marie\Documents\Travail\Stage\EcoAF Capsis eng\Capsis-set-up\data\ecoaf\vegetationSpecies.bd Browse
Ecoaf layout file : C:\Users\marie\Documents\Travail\Stage\EcoAF Capsis eng\Layout file\Thing.inv Browse

If you do not have yet an Ecoaf layout file, you may build one by importing a ShapeFile (.shp) containing your parcels, for example
coming from Telepac, to turn it into an Ecoaf layout file. For this, use the button 'Open the ShapeFile (.shp) import dialog'.

Open the ShapeFile (.shp) import dialog

The new layout file is displayed in the Ecoaf layout file.

-

¥ Ecoaf Initialisation X

Simulation beginning year (yyyy) : |E' 2024

Tree species file name : C:\Users\marie\Documents\Travail\Stage\ECOAF Capsis eng\Capsis-set-up\data\ecoafitreeSpecies_juillet2024.txt Browse
Vegetation species file name : C:\Users\marie\Documents\Travail\Stage\ECOAF Capsis eng\Capsis-set-up\data\ecoaf\vegetationSpecies.txt Browse
Ecoaf layout file : C:\Users\marie\Documents\Travall\Stage\EcoAF Capsis eng\Layout file\Thing.inv Browse

If you do not have yet an Ecoaf layout file, you may build one by importing a ShapeFile (.shp) containing your parcels, for example
coming from Telepac, to turn it into an Ecoaf layout file. For this, use the button 'Open the ShapeFile (.shp) import dialog'.

Open the ShapeFile (.shp) import dialog

1)

3D Editor >> o Finish initialisation X cancel /| Help

ndicate the year in Simulation beginning year (yyyy). For example, 2024 means that planting
will take place in the winter of 2024-2025.

Click on 3D Editor to start/modify a layout OR press on Finish initialisation to access the
project without modifying the layout.
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7 Plantation design

7.1 Choosing a plot

# Ecoaf Initialisation

Layout scenarios 3D Rendering Selection

Select with the arrow tool an
empty parcel in the 3D view (a |
selection mark appears) and click

Parcels with a layout scenario:

9 Edit Remove ReRun

Check plan Save the Ecoaf layout file

<< Choose files + Finish initialisation X Cancel () Help
0 Click on the arrow

° Click on the plot surrounded by pink

° Press the button Add

Info

Use these icons to navigate through parcels
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7.2 Layout Scenario Editor Interface

#. Layout scenario editor
!Layouc scenario for parcel : 6

|For each Section (Lines, Positions...), add and configure Dressers (of lines, positions...).
|
|{All Dressers can be modified at any time,

Refrech the 3D view  or Refresh the 3D view on every change (confirmed by Enter) ' Parcel summary
Fertility index : 2 - Medium
Parcel Inside Borders Accessories .
Lines
Oriented lines ®
Orientation :  North/South East/West  Angle (deg) : |45 Selected border | | Inverse .(‘?),
Border to first tree line (m) : 26 Distance(s) between two tree lines (m) : 26 v:
Headland (m) : 24 Min length (m) : 30 Max number of lines : - Labels : |- Q)

Add lines  (5)

Positions on lines

Add positions (%)

Trees on positions
Add trees (@)

Strips on lines

Add strips (@)

Information

@ Button Parcel summuary: Help Summary visible at all times

@ Field Fertility Index

Tabs Parcel inside / Borders / Accessories: Layout of the interior of the plot, borders and
accessories.

@ Tools: Delete, shrink, or move a frame

Warning

Use of the button Refresh the 3D view or tick box Refresh the 3 D view on every
change (confirmed by Enter): before moving on to another section, click on the button

or tick the box and press the Enter key on the keyboard after a greyed-out section has
been filled in or changed.
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7.3 Finding the starting point and orientation of a straight line

The starting point of the first line is defined in ECOAF by its distance to the edges surrounding it:
Headland (m), and the distance between the line and the nearest edge is defined by Border to the
first tree line (m): find out what works the best in QGIS and, If there are any problems, draw a new
polygon.

ECoAF suggests drawing lines parallel to one of the borders or specifying an angle for these
lines.

Q If neither the borders of a parcel nor the borders of a new polygon are suitable, you must define
an angle.

e To find it, use the QGIS "Measure an Angle" toolin QGIS.

7.4 Add Oriented Parallel Lines

Fertility index ; |2 - Add lines %

Parcel inside Bord Available Dressers Description

Lines (@, Oriented lines Creates oriented lines in a

~ |Following lines

' « T | parcel, aligned east-west,
W) Add lines |@ Single line

north-south, according to a
clockwise angle with 0 =
north, or on a border segment
clicked with the arrow tool

Positions on lines

Add positions |

5,

W[ select Cancel Help

Click the Add Lines button

In the Available Dressers list, click Oriented Lines

Click the button Select

OO0
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Z Layout scenano odito

|Layout scenario for parcel : €

ftor cach Section (Lines, Positions...), add and configure Dressers (of lines,
|posizicns...). All Dressers can ke modified at any Time.
:

Refreshthe 30 view o [ Refresh the 30 view on every change (confirmed by Enter) Parcel summary

Fertity index : 2 - Madwm v

£oconl ke Gorders - Accassodas -~

Unes ‘,‘

Orieted bnes pd 8
Orientaton :  NorthySouth  Essest  Anghe (deg): 45 [ Selectedborder | Dimerse @ 2
Bocder to first tree bne (m) : 26 | Distance(s) between two tree bnes (m) : 26 ;__é
Hepdland (m): 24 Minlength(m): 30  Moxeumderoflnes: - Ladeis: - D
Adiees (@

Positions on bnes
Add postces (0

TMMM
Asdwees (@)

Click on the arrow

o Click on the border, which turns pink.

Click on the button Selected border: The angle changes and so do the lines in the image.
The first is in red; if you click on reverse it will start from the opposite edge.

Information

@ Fields Orientation et Angle: Several choices for the orientation of the lines: orientation like
North/South or East/West, give an angle.

@ or align to a border.

Note

The layouts are displayed with automatic data for large-scale crops. You can change
everything.

7.4.1 Special Case No. 1: Lines on a QGIS location Map

Lignes

[ Lignes orientées [
Orientaton: | Nord/Sud = EstfOuest  Angle (deg): 139.77  Bordure g [imveser
Bordure & la premiére igne darbres (m) : 26 Distance(s) entre deux ignes darbres\m) : 26 I
Tourniére (m) : 24 Longuewr min (m) : 30 Nombxe de ignes max : - Labels ;: |- @
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o Field Angle: Enter the angle determined by an analysis in QGIS, decimal precision
(e.g. 139.77).

« Field Tourniere: Enter the distance between the start of the line and the nearest
perpendicular edge, as marked on QGIS.

o Field Longueur min: Set the desired distance between the first line and the nearest
‘facing’ border, as marked on QGIS.

7.4.2 Special case no. 2: Border to the first line of trees smaller than the headland
(Tourniere in french)

Lignes
Lignes orientées |
Orientation : ~ Nord/Sud Est/Ouest  Angle (deg): 139.77  Bordure sélection [[] tnverser @'
Bordure & la premiére igne darbres (m) : 26 Distance(s) entre deux Ignes darbres\m) : 26
Tournkére (m) : 24 Longueur min (m) : 30 Nombre de kignes max : - Labels : - ©)
Ajouter ignes | (T)

By default Bordure a la premiere ligne d’arbres-Border to the first line is greater than or equal to
Tourniére-headland (example: 26m and 24 m): Tourniére/headland is given priority, as it is
calculated around the entire perimeter of the plot.

Warning

The distance from the boundary to the first line of trees must be greater than or equal
to the haedland of the parcel

Info

If a lower number is entered (example: 5 m instead of 26 m), the first line will be drawn
in the turn (here at 24 m), with an alert message.

Ligaes

Ligres et (=)
Orienfation :  Hord'Sud Es'Duest  Angle [degl: 45 Sordure sélemonnés mwerser (T G
Bordure i la premisne igre darbees (m) : 5 Ontance(s) snbe deus |gres darbres [m) = |5 o,
Tourssia (m) | |5 Longuais mia [m) @ 30 Homi de bgaes max ! - Labals 1 - @
Ajauter bgres (3]

Fositions sur e ligres

Paslions sasdands (]
Sur lignes mac bl ; IS - Marge de départ (m) = 21 Marge finele [m} = 11 [Camerser [ Reset (0 2
Expocemest{s] (m} : 10 len (m] 1 |0 8 sur lahgne: Etiquenes ;- @ |z

)]

Solution 1: Declare (for example) 5m for the Boundary at the first tree line (bordure a la premiéere
ligne d’arbres) and 5m for the Tourniére / headland. Then, in the Line Positions plot tool, increase

the Initial Margin and Final Margin by 2 m, for example: (24-5)+2 i.e. 21 m, so that the real headland

will be 24 m.

Ly B
Ligne seule b

Oriertation : Asgle ';”‘]: 43 RBorcure slectiornes v ® 4'_‘
Distance de s boroure & & igae (m) : 20 Marge de sépart (m) 1 |7 Marge fnake (m) : 7 Label ¢ |- @

Lgrms & & sute -
Dextance b sauter (m): 20 Setancnl) etre dews bgnes farbres (=) ¢ 20 ® 2
Tourmsbre (m) @ 20 Lorgueuwr mm (mj: S Mambee 08 gnas max : Labols : O

Ajocter Mg (3
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Solution n°2: Arrange a Single Line first, then arrange the Lines Sequence in parallel.

7.5 Simple line: practice for creating hedges

| Rafraichir s voe 20 | ou 7] Rafraichir Ia vue 30 3 chague changement (valldé par Entrés) Synthése parcale
Inténeur parcelle  Bordures  Accessores
Lignes.
Orientation :  Nord/Sud EstiOuest  Ange (deg): 139.77 | Bordure sfectionnde | [Jiwerser (3) (U
Sordure ble premire bgne dabres () : 26 Distances) ente deux ignes dacbres (m): 25 =
Tourniére (m) : 24  Longuewr mn (m) : |30 | Nombre de kgnes max ;- beis: - (D i
Ligre seule e = %
Orientation : Angle (deg) : 44.72  Bordure sectionnde | [ JInverser  (3) (S
Dstaxedelabodue dlaine (m): 5 Magpededipart(n): 2 Magefnse(m): 2 lde: - @ -
Apouter bgnes | (T)

When adding a single line, a hedge is placed 5 m from the border (red line), when it’s selected.

7.6 Lines in arow and gaps between lines

F Editewr de scenanc d'agencement x

|Scenazic d'agencersnt pcuz la pazcelle : L
|Pous chaque Rubrique (lignes, Fcaisicns...], &JcuTer et coafigurer des

|Agenceusa (de lignea, de poaizicna...). Tous lex Agenceura soot modifiablesx a
|souz zowen=.

Rabmchrls e T co 7 ReFacha e X0 8 coasos coangeract Loakde sar Drvres)

Do parede Baduss ACGHAG

e .
Lyrss o iéss ~ (>
ok s | medid | BUDeR  amk (i im0 || sodeesteounde | e @0
Badae 5l provire e dates () s (32 [Detescols anve des s dartes ) : 382 e

foumbe(n): 4 longerrmfrl: B |webedhnona: (5 Leeh: afc @
L d bwte

Dot d st () : 52 vl sbcdanipe debatn: B )
Tariae(r: % [onmmewe i) [ [dorbenceipmerne: 2 ives o8| @
[ apnwires (3
Porktios o s fgres

Adtres 9. les pogbons
| Apasates (@

o Distance(s) between two lines of field trees: All possible distances between lines.
e Field Labels: Lines that can be labelled, here A B C, then D E, to differentiate their treatment;
The pattern repeats as long as there is space.
Note

in CAPSIS, numbers or letters can appear in 2D but not in 3D, as in this window; here
the A to E have been added "by hand"!
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7.7 Labels for lines

Line labels in upper case and position labels in lower case.

Convention: start the name of a line with a capital letter. This makes it easier for
everyone to find their way around when sharing layouts with colleagues; examples: AB C,
A1 A2 A3, North South...

Lines with patterns: Make repeated patterns until the space is filled, for example Labels: A
B B and Nombre de lignes max: 10 willleadto ABBABBABB A.

Any line: Declare in full.

Example: the plot contains 4 lines which | label SOMETHING dans I'agenceur de lignes. | put
it alisiers (a), mariers (m), chénes (c), pommiers (p). On the line T, | label witham c p, and |
write it alldown maccp mca... On the line R, | label apple trees differently depending on
whether they are arranged as singles or doubles: pppmp pp mp mm pp.

o Distances between lines in the line arranger, between positions in the position arranger: in
the same way, this can be a pattern or declared in full: for example, if we decide to put.

Distance(s) entre deux lignes d'arbres (m) : |26 52

Figure 9. Example with two different distances (26 and 52 meters between every 2 tree lines)

7.8 Add Positions

7.8.1 Adding Standard Positions

Lines |
Oriented lines & Add positions X
Orientation : North/South AvAlbIS Drissars Bescrigtion
Horder to it trec fine (g 'Standard positions Generates positions on lines,
Headland (m) : |24 Min ~ |Modular positions regularly or following a

repeatable spacing pattern
Add lines @

Positions on lines

D Add positions | ()

. Select Cancel Help

—ta T

Click on the button Add Positions
In the list Available dressers, click on Standard positions

Press on the button Select

OO0
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Positions on lines
Standard positions )
On lines with label : = - | Start margin (m): |2 | End margin (m): 2 [ Jinverse [ ] Reset ® @

~)
Spacing(s) (m) : |10 30 | Approximation (m) : 0 On the line Tags: 10%a 20%b 70%c | (@) o

\
il
o

« Field Spacing(s): The spacing between each position. Repeats to the end of the
line.

o Field Approximation (m): The position will be shifted within this radius, and on the
line if the On the line box is ticked.

« Field Tags: to place different trees in complete series, in sequences, or random with
%.

7.8.2 Adding Modular Positions

Lines
Oriented lines @ | (
Orientation : North/South b AR o i PO I TN PP (P YU SRR R 1 SORGY e qamm |5 SNESSET Y, M | (x|
Border to first tree line (m) # Add positions X
Headland (m) : 24 M Available Dressers Description
Add lines (@)

.. |Standard positions |Generates positions on lines,
Modular positions |following start of line,

‘ jmiddle of line and end of
Positions on lines |line modules, each with a

Ve - :specific sSpacing pattern
{1 JAdd positions | (@)

Trees on positions |

| select Cancel Help

Click the button Add Positions

In the list Available dressers, click on Modulars positions

Press the button Select

QOO

Positions on lines

Modular positions
On lines with label : = |- Start margin (m) : |2 End margin (m} : 2 [ ] Inverse ®
Modules (start middle end) : |2.m1 - - Module catalog  Approximation (m) @ |0 On the line

©EE®

e Field On lines with label: Used to customise modules: start middle end. Put "-" if nothing.

o Button Module catalog: The module catalogue for creating, editing or deleting modules.
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#. Plantation module catalog p e
Add
Edit

Femove

Close Help

Figure 10. Planting module catalogue

& Plantation module editor

Module name : |m2
Tags and distances (e.g. a5 b 10) :

Choose a moduls name (contains no space) and a series of
alternating ctags and spacings, starting with a tag and
ending with a spacing, all separated by blanks, e.g. a 5 b
5 ¢ 10 (means position tagged a, then 5 meters, then

posicion tagged b, etc.).

ci15d 20

0K | Cancel Help
Positions on lines
Modular positions

On lines with label : = - Start margi

Modules (start middle end) : 3.m1 m2 3.m3

Figure 11. Planting module editor

Figure 12. Modular position indicator
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7.8.3 Labels on positions

Line labels in upper case and position labels in lower case.

Positions/approximations Randomly place eight species with percentages,
for example: | label the positions 20%al 5%a2 3%a3 2%a4 40%a5 7%a6 9%a7
14%a8: EcoAF will assign a species to each position according to the declared
probability. It is not possible to mix species with hazards and without hazards: make
2 mixers and play with the empty positions or the spacing between positions.

Empty positions Place empty positions: | label with O but | wouldn't attribute
any tree planter to 0, for example, | declare a systematic distance of 10 m and label
a whole line in the position finder 0 m 0 0 a.

Variables positions Place trees/shrubs at different intervals, for example:
LabelmnsnetSpaces255 2.

Positions with an alea of x metres around the theoretical position Replace
0 by a number x in the arranger, box Alea: the position will be placed within a radius
of x metres if On Line is unchecked, to the left or right only if On Line is checked.

7.9 Placing Trees on Positions

e The first two Adders are dedicated to planting young plants when you have no
indication of their future growth or just want a plot design.

e The next two are suitable for planting young seedlings when diameter
measurements are available for the same species and equivalent conditions, or to
represent existing trees whose diameters can be estimated: hedges, lines planted
before, forest edges, etc.

e The last is dedicated to fruit trees for which we need an estimate of fruit production.

On lines with label : (=~ . a a

&

Spacing(s) (m) : |10

Available Dressers Description
Add positions (&) Adder - Seedlings Adds seedlings or trees of a
Adder doubled

given species on positions -
Adder - Seedlings or trees (one measurem

Adder - Seedlings or trees (two measurem
Add trees | (B) Fruit tree adder

= |Selects seedlings with an
Trees on positions

height in a given range

Strips on lines

ijd strips | (@) Selectl Cancel Help

Click the button Add Trees

In the list Available dressers, Click on Adder — Seedings

Press the button Select

QO
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7.9.1 Addition - Duplicate Plants

Trees on positions

Adder - Seedlings D)
On positions tagged : = - Insensitive to ‘ ® @
Seedlings : :
Species [ variety : |APL / Erable plane (Acer platanoides) / - (F) ~ | Choose
Min height (m) : |0.8 Max height (m) : 1.2
o Field On positions tagged: The species chosen will correspond to this position label. "-"
means all positions.
o Field Species/variety: Drop-down list from treeSpecies. The name of the variety is not
specified (-), you can add it in treeSpecies. Type of plant:
o P =from a forest stand,
o VG = from a seed orchard,
o C = cultivar,
o F =afruit tree whose production is well known
o Fields Min height and Max height: Planting dimensions, useful for the order file Export
plantation
o Button Choose: Type the abbreviation, vernacular or Latin name to find the species.
7.9.2 Addition of fruit trees
Trees on positions
Fruit tree adder ()
On positions tagged : = |- |5ensitive to | @ @
Fruit trees ‘i\
Species [ variety : |PAV / Cerisier (Prunus avium) [ Faible / Furtos (F) s Choose
Age: |2 Height (m) : 0.8

Choose from 6 fruit species whose production over 20 years in arboriculture is described tree by
tree. Choose the type of rootstock (strong, medium, weak); an example of a rootstock name is given.

7.9.3 Addition - Plants or trees (one measurement)

Trees on positions

Adder - Seedlings or trees (one measurement) (

\x)

On positions tagged : := - ‘SEHS:L‘L’.J_VE to @

Seedlings or trees (one measurement)

»(E©)

Species [ variety : |ACA / Erable hybride champetre x Montpellier (Acer campestris x mon... v Choose

Age: |13 Measure age : 7 Diameter mean (mm) : 38 Diameter sigma (mm) : 9.5

e Field On positions tagged: The species chosen will correspond to this position label. "-"
means all positions.

e Field Species/variety: Choose the species

e Button Choose: Type a character string to find the species immediately.

o Fields Age, Measure age, Diameter mean (mm) et Diameter sigma: A few measurements
of maple trees (made here on 7-year-old trees), to be able to describe these trees which
are 13 years old at the start of the simulation, and so their growth will be deduced. This can
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be a very rough estimate to the eye, to represent trees already present, then put Sigma = ¥4
Average (example 38 and 0.25 x 38 = 9.5).

7.9.4 Special case of trees already present, scattered in a meadow

Fositions on lines

Standard positions
On lines with label : = - Start margin (m) : |2 End margin (m) : 2 [Jtwerse [ | Resst |
Spacing(s) (m) : |2 Approvimation (m) : |1 B On the bne Tags : | 5%a 59%b 0% @

Add posiions ()

Trees on positions
Adder - Seedlings or trees (one measurement)
On positions tagged : = a |Sensicive co J {
Seedlings or trees (one measurement)
Species [ variety : | ACA [ Erable hybride champetre x Montpellier (Acer campestris x monspessulanum) / - (F)

&

Choose
Age : |4 Measure age 1 7 Diameter mean (mm) : 72 Diameter sigma (mm) : 15

Adder - Seedlings or trees (one measurement) |
On positions tagged : := b Sensitive TO {
Seedlings or trees (one measurement)

Species / variety : |ULM J Orme hybride (Uimus sp) [ - (C) Choose

Age : (4 Measure age : 7 Diameter mean (mm) : 72 Diameter sigma (mm) = |15

e Tick box Reset: Each time you click on this square, or type Enter in a frame, the
positions of a, b et ¢ change.

e Field Approximation: to fill in

e Field Tags: Positions c is not described by a tree planter, so they remain empty; to
determine the % of c, approach empirically using Parcel summary below.

Fazcel = &

Farcel inside
Parcel area (ha) @ 4.9%9
Humber of linea : BF
Lines total leagth (m) : 14267
Humber of positions © &35
Fosivicon denaity (/ha) : 1382.8
Humber of tresa ; &25
Tree density (fha) @ 125.1
Humber of Tres species @ 2
Humber of tress par species
ACKR S Erable hybride champetre x Montpellier
ULM / Orme hybride (Ulmus sp) / = (C) @ 318

Parcel border

Humb&r of lines : 0

Lines total length (m) : 0
Humber of posicions @ 0
Humbar of tress @ 0
Humher of tres species 1 0

Figure 13. Synthesis of a parcel
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Figure 14. Case of scattered trees.

7.9.5 Addition - Plants or trees (two measurements)

Trees on positions
Adder - Seedlings or trees (two measurements)
On positions tagged : = |—
Seedlings or trees (two measurements)

||Sensitiv‘e to |

Species [ variety : |FOR / Frene a fleurs (Fraxinus ornus) / - (P) ~ | Choose
Age: 4 Measure 1 age : |5 | Measure 2 age : 10 |
Diameters mean 1: 50  Diameters sigma 1 : 10 Diameters mean 2 : 150 |

A few measurements of flowering ash trees are available (here the first measurement is taken at 5
years of age), so you can fill in these 2 lines and the growth of the trees will be deduced.

Note

Values provided when using the DIAFNOSTIC application during the betatest at
INRAE

7.9.6 Re-use a Scenario

o Click the button Re-Use

# Re-usable scenarios manager X

Re-use Cancel Close

You may export the scenario under edition in a file to reuse it
later in another parcel. Give a short descriprion, then hit
Export and choose a location and a file name ending with
'.reuse’'.

Short description :
Bport

° Click the button Export
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e Tabs Export and Import. Choose Export (this scenario) and later, in another plot, Import
(this one or those in the library of examples).

# Export a reusable scenario X
Save in: Scenario v| ¥ E° G-
. © - -
h Following_lines.reuse
" Grassland.r
Recent ltems | . Grassland.reuse
Headland.reuse
. * Modular_positions.reuse
Desktop " Single_line.reuse
- " Standard_positions.reuse
Documents
g File name: Reuse_file.reuse ) ’ﬂ Save
=2
ThispC  Filesof type: Al Files v Cancel

o File Name field: Use the suffix .reuse. The scenario only concerns the inside of the plot and
not Borders or Accessories.

O Click on the button Save

If the export was successful, the following message appears: The re-usable scenario has been
exported: C:\location path

i| Le scénario réutilisable a été exporté : C:\Users\marie\Documents\Travail\Stage\EcoAF Capsis'
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7.10 Plant on the edge or in staggered rows
Parcel inside Borders Accessories
Border hedges
- Border hedges (Seedings) ‘q' .

_ Segments b @!
. Select segments _Selected border segment | Segment(s) : 1 18

| Lines

Distance from segment start to hedge start (m) : 0.0
Hedge length (m) : [ Maximum 54.9

Trees

Positions start margin (m) : 2.0/ End margin (m) : 2.0/ () Inverse Postions spacing (m) : 10 Stagger rows value (m) : 0.0
Seedlings -

Species / variety : | AAL / Ailante glanduleux (Ailanthus altissima) / - (P)

| Min height (m) : 0.8

r Vegetation bands

Add vegetation bands

V] Choose
| Max height (m) : 1.2

Add border hedges

Click on tab Borders to arrange the borders.

Click on tool arrow, the segment is doubled with a pink line.

Info

Segments are numbered clockwise. Locate the number of a segment before clicking
on the tool arrow.

o Click on the button Selected border segment, the number is displayed (in the example,

Segment(s): 1) and a red square shows the 1st position (surrounded by an orange circle in
the example).
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' Can also be selected by segment number.

# Parcel borders selection *

Choose borders by selecting them in the left list and by moving
them to the right list

Candidate borders 1  Selected borders
Add = 1

3

4 < Remove

5

6 Add all ==

7

] << Remaove all

9

0K Cancel

. Field Stagger rows value (m) and red dot in the following image: First position of this border.
The plants are arranged on the border or staggered on either side.

b il B R

et e brciay

—- = L

(L

e il P ) 20
Lonpur i) [ Maaamam 37T RSN
e
Peom, rape cn it bt 10 Marcm el bt 20
iy e ke [y e |

Capden | i RS Pl M
varslal {ersoralesbin) -

b

B demmearer T Hoperes dimtre [ - 7]
By e st

ke em barday B i

Cleeverer Exacmari i 0 FaEmr qercenen =l 00

w (=
Tres paorasiadel: § oo

T bl ol | T

A P B Epdad

Info

The label system does not apply to borders. Write a frame for each species, shifting
the starting margin. Example of the image above: for a final spacing of 10 m and 3
species, successive starting margins of 2, 12, 22 m, spacing per species of 30 m.
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7.11 Accessories

Parcel inside Borders Accessories

Accessories

'E[sl Add an accessory

& Add an accessory X

Available Dressers Description

Pol gonal exclusion zones f |Creates polygonal

exclusion zones in the
parcel, there will be
no tree lines in them

/| Select Cancel Help

O Click on the button Add an accessory

O Click in Available Dressers on Polygonal exclusion zones

Polygonal exclusion zones

It can be used to exclude an area containing a pond or a path, for example. This
accessory only works with a good graphics card.

O Click the button Select.

Accessories

Polygonal exclusion zones

@ Add or edit the polygons  No exclusion polygons

IO

/N

N
( )/

O Click the button Add or Edit Polygons.
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#_ Polygon editor X
Parcel : 6
Enlarge the 3D view if necessary. Add polygons with the Polygon tool (triangle in the l

toolbkar): Polygon > click in the 3D view for each vertex, double-click for the last vertex
{this will create the last edge to the first vertex). The edges appear as you go along in the

Edition 3D Rendering SceneModel SketchMan

_Polygon

Vertex X Y. z
vi 1292.867 304.036 0
v2 1516.348 260.73 0
v3 1527.528 284.493 0
v4 1309.471 347.394 0
VS 1299.686 325.029 0

This 3D editor is more complex than a simple 3D wviewer (3D picking). If you can not create
polygons in this editor, please check the configuration of your graphic cxrd or try switching

u OK Cancel Help

° Click on tool arrow to select the plot.

Click on tool polygon to draw the plot.

° Press OK to confirm.

Figure 15. Example of exclusion results
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7.12 Save the design

&
P degercemert fendy X0 Zerion
CRasasr avec 1'sucil fléchs zne o
parcelle vide daas La scéne 10 june
YQue a8 ALlecTion APPATALT), SIiqUer w
Mmm.‘”ﬁ‘ o e T Ao
o : s : T Freegirrer e fichler 2 agencarvent Foast
m Bregete cac : Tk wcoat e vl 0B
4 True
T Demm
amerts .
S
4
ey
CRLOWNTI
‘ o e o Treclom "'\'0""
RIS Toedetcher:  [Tamie fowes - v
| Agocter Sdew Spprrwe L T ( v
mbﬁ Tresgeyw i Sown dagencaomet Loaw |

“«bdn.diievv—-m Kourde | A |

Click on the button Save the Ecoaf layout file

° Click in Save in for the folder location, choose the name and save. Add the suffix .inv for
Inventory.

Click on the button Finish initialisation.

Page 48 of 74



H2020-SFS-2018-2020 / H2020-SFS-2019-2 D.5.5

8 Growth results

8.1 Choose the number of years for the growth period

Project ECoAF [Fruit.project] - 50.64 ha - All in memol & Criteria of evolution X
’E— Evolution Ctri+E Number of years: |20 ()
Intervention Ctrl+l
Summary Ctrl+H
Delete Step Ctrl+D
ar B85 Group
Page 1 | — : :
-f Export Ctri+T (Vok ] X conce Help
= Tool box Ctrl+B
£ Configure Ctrl+G ” Project EcoAF [Fruit.project] - 50.64 ha - All in memory - C:\Users

‘ 2024a 2029a - 2034a - 2039a -|_ 2044a

Right-click on the Year_X button. This opens the list. Click on Evolution

Window Criteria of evolution in the Number of years field, fill in the details and click OK. The
selected year + number of years of growth appears.

OO
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8.2 Graphs, example of diameter classes

In the 1st tab graphics, open the N/Diameter classes

o0
65
50 0
“5
@ Tables
s
z Add Fruitproject.2044a
% Remove
Export Image
25
Open in a floating table
20 o
o2 Properties
5
/]
S S
o° &
Dbh classes (cm)

0 Right-click on the open graph.

° Click in the list on Configure

Information

Right-click on Legend: The legend is displayed; the colours are those of the file
treeSpecies
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# N/ Dbh dasses (Ecoaf) X

| © [1ndnidual] Graph: bars
Frull,project.2044a

Ecoaf tree filter : No configuration le
Configure

Distinct configuration for several data series coming
from several steps

X ey

o Press the button Configure

| # Ecoaf tree filter X
| Parcals
(] Activate the parcel fiter
e m—
| Speces |
8 Activate the species filter
Speces names : / Faible 0
/ Jaspi |}
(F) Choose
Lines
(] Activate the line fitter
© une fabels | o Choose
Line numbers | \ Chaose
Positions
(] Activate the position filter
Posttions : | Choose |
L 3)

0 Press the button Choose
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8.3 3D visualization

L @

Scene Viewer |

|®

Complex Scene Viewer

Explorer

Inspector

Scene evolution table

Simulation parameters

Table of evolution for an individual
Table of individuals

Text viewer

D.5.5

Project EcoAF [Paradis.project] - 5.89 ha - All in memory - C:\Users\marie\Documents\Travail\S

2024a - 2029 - 2034a - 203%

-~

Page1 Page2 Page3 Page4 Page5 Page6 Page7 Page8 Page9 Page 10

 Selection: ! V] () separate in several views

Whole sceﬁé

Click in the list on Complex Scene Viewer

In Selection Click in the list on Viewer 3D

Right double-click on the selected plot to open the 3D window.

Toumer : Co¢ +Odpiacer peur toumes, Shit O +Oésiacer peur Dandister, Ol eCic «Déplaces cour 2oomes|

Figure 16. Final visualization of the project in 3D.
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9 Shadow Cards

9.1 Create a Helioclim file
e Calculating shading in a plot requires radiation data specific to that plot.

e Use Free Data, Monthly Averages: HelioClim-3 (3 years of free data: 02/2004 to 12/2006)

Go to and English Help and Demo in English

v .
The senvicn (rovises globial, dwect, and @Iffise solar radiatbon at horlzomtal, ied and normal plares

RADIATION v

Metoorological database

ool 2 Archwews Rotieve HC3 tree 8006 St OGN At In 8 Singhe CEV e, Source of fhe Meteo Data om Februay 2004 up 10 Dacomber 2006 Just 564 10 "TIue" the "Add Mmeteo GAla® Fgnt pvAEH
HesoChim 3 Aschives demo

Moo 3 Roeal Time and
Forecast

CAMS 1aguson wrice
CAME McClewr

HewoCim §
Extratorrosinial aradance and HELIOCLIM-3 DEMO
Top of Almosptmie

s Extes ]

o Search Aodress LTypo an 200 )

SPECTRAL

ALTITUOE

ASTRONOMY
ATMOSPMERE
METEOROLOGICAL DATA
TYINCAL YEARS
WALIDATION

Ganova

rY Y Yy r oy

RESEARCH

| Horzontal Dwane

Output Format @ | Unitiot cov

O Add Add meteo data, indicate False
O Field End date, indicate 2006-12-31
O Field Time step, indicate Month

Click on the button Process 2
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Start date (from 2004-02- 02- .

ny ( [2004-02-01 E Plane mode@: |Horizontal Plane E
© ) - |

€nd Date (up to 2006-12-  [2006-12-31 = Tilt (in (0%, 90°]) @: }

L Azimuth (0°:North, 90°:East,

Time Step: [Month E 180°:South ...} @:

Time Reference: [Universal Time j:] Albedo (in [0, 1]): |

Compute Relief Shadows (If [True (recommended) |v| Output Format @ |Unified csv I

lat < 60°);

Result file
Right click and select "Save target as..." to save the result

file

o In window Result file, click on the mouse button and save, keeping only the location details:
Helioclim_SaintJeanLeBlanc__lat47.893 1on1.936 (if you can't see the Process button on
your small screen, press the interval key to access it!).
/ £ AN J 5 N

Quurir le lien dans un nouvel onglet

Quuvrir le lien dans une nouvelle fenétre

Quvrir le lien dans une fenétre privée

Plane m

Tilt (in [t poaae ——

| el st (1= 21

Azimuth Ai I | " A
180°:S0 jouter le fien aux favoris
Inspecter I'élément Ctrl+Shift+C
Albedo | P Seinle
Envoyer le lien & Mon Flow
Output ye
Envoyer le lien a Pinboards
Result fi.

° Click in the list on Save content as... and save Capsis-installeur -> data -> ecoaf ->

helioclim
| % hetioctim X +
“ ) 0 C J » =+ Capsis-installeur > data > ecoaf 3 helioclim
[™ Helioclim_Broue.csv 02/07/2024 1405 Fichier CSV 3Ko
D Helioclim_Broue_request_hc3vS_lat48.74..  02/07/2024 1405 Fichier CSV 3 Ko
[) Helioclim_OtivetNord csv 02/07/2024 1405 Fichier CSV 3Ko
[™) Helioclim_OtivetNord_request_hc3vs_latd..  02/07/2024 14:05 Fichier CSV 3Ko
E] Helioclim_SaintleanleBlanc.csv 02/07/2024 1405 Fichier CSV 3Ko
[D Helioclim_SaintleanLeBlanc_request_he3..  02/07/2024 14:05 Fichier CSV 3 Kol

The files are already present in the installer.
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9.2 Visualizing Light Distribution

Project Step View Tools Help # Model tool box - Paradis.project.2044a X # Ecoaf Radiative Balance - Paradis.project.2044a
- : -
‘[E K Evolution  Ctrl+E Setatod :ﬂﬂglumm
: ] Z - reel :
Intervention Ctrl+l Available tools : AMAP-LERFOB Optimization Tool Cell width (m) :
kO S Ctri+H Ecoaf Radiative Balance s =
‘ ummary tri+ LERFOB Scenario recorder 8 include border trees
\ Delete Step Ctrl+D SQL Module for Emerge Crowns
Scenew P i checker Transparency conditions : ) Winter () Summer
Comple; @0 Group Viewing Tool Kit Crown: branches, plus leaves if vegetation
Eiplores [# Export Ctrl+T ‘ St .
InsDeD g Tool box Ctri+B | |Ecoaf Radiative Balance : F. de Coligny _Radiative balance window -
Scenels Ecoaf: Radiative balance to evaluate the shadow of the tree lines Start : ‘o1 |End: 304
Qimulati on the crop in a parcel =
Class : EcoafRadiativeBalance (1.0), Type : ModelTool specu‘_' e e k] i
) Fexdansionmodalioal radiation balance, between 1 (January 1)
Location - ecoat e 8 and 366 (December 31 if leap vear).
9 ¥ Cancel ' Help HefloQlim  Samsaralight
HelioClim file : e Browse
o Click in the list on Tool box
° In Available tools, click on Ecoaf Radioactive Balance
° Press OK
0 Click the button Browse
# Open X
Lock in:  [E3 hetiodim ~| Feo -
v Heliodlim Bro N f— praview —

- $ HelicClim~3 Archive Database of Solar
Tems |7 Helioclim_Brove_request hc3v5 lat48.745_1on1.500 2004, ;o\ ur xruss sarisTech / Armines /- '
W Helioclim_OlivetNord.csv $ More information atihstpe:// v, sodas
I § Site latitude |positive means Neosth);.
¥ Helioclim_OtivetNord_request_hc3vs_latd7.870_ton1.874) A A R RS
Desktop o Helioclim_SainteanLeBlanc.csv # Elevatics (m);137
E ' Helioclim_SaintleanLeBlanc_request_hc3v5_lat47.893_lor® Pave beginaing;2004-02-01
- $ Date end;2008-13-31
Documents 2 Time refexence (hour):UT = T5T
$ Susmarization (pericd of integraticm)
! 8 Date = Instant;The date ar instant gi*
p—r
This PC

h File name: Helodim_Broue.csv F_—J

In the window Open, select the Helioclim file

Press the button Open
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Configuration (Carte lumiére
Parcelle : PS.parcel 5 . 2 | Sélection: Inspecteur
Largeur de cellule (m) : 5 6 legend
Inclure les arbres de bordure Kord
Houppiers Bas pente
Condition de transparence : ) Hver () Eté Lumiére au sol
Hou o i i1 N 0-10%
Houppier : branches, plus feuilles 31 o 10-20%
période de vegetaticn o 20-30%
W 30-40%
Fenétre du bilan radiatif W 40-50%
Début 91 Fin: 304 M 50-60%
W 60-70%
Spécifiez le premier et le dernier jour o 70-80%
du bilan radiatif, entre 1 (ier Janvier) - 1 80-90%
et 366 (31 décembre si année bissextile). 90-100%

HeboClim - SamsaraLight ] Extérieur parcelle

jer HelioClim : Broue.csv Parcourir

| Evaluer

Déstribution lumiére

O Click the button Process

9.3 Shading Parameters

o Divide the plot into squares of 1 m to 5 m (smaller squares can be made, but be careful with
the calculation time), covering the entire surface, including the strips of vegetation.

e The shading calculation is only useful when the trees have grown large enough to have an
impact. In addition, the transparency of a young crown varies greatly depending on pruning
and thinning.

e Summer transparencies are given by crownOpennessWithLeaves in the treeSpecies file;
These values have been deduced from photos or, when not yet possible, from an average
value.

e Winter transparencies are indicated by crownOpennessWithoutLeaves in the treeSpecies
file; they are equal to summer transparency for evergreen species, and by 0.9 otherwise.

e Two dates in Julian days are introduced for the entire plot to define the vegetation period,;
Look for date matches on the calendar-365.fr website, for example.

e The last Julian day is longer than the initial Julian day: the winter period cannot be defined at
once but must be defined twice.
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EcoAF radiation balance tool, from June to September after 30 years of growth. Example with 2
different densities:

Density A: 1474 trees, 10 m between trees in all directions

‘egend
Distribution lumére b e
Lumigre au sof Pas pente
260
1000 Lumidre au sol
000 - O-10%
= a0 B 0-20%
a00 W 20-0%
& . . . -
o R - L=} M %-50%
“ R o 0 " o " " w ol arfeiieiy
W e0-20%
[I Classes de lumiére 1‘)] 0 x-0%
| [ 8390%
S 15 P13 35 45 585 65 7% 85 55 | [100.300%
117 |27 44l 78w |95 633 |me (e | T sorota

Density B: 584 trees, 16 m between trees in all directions

Nad

Bas pente

Luwnere au sof

Uareice sl
WO-10%
» s
W20
L ES
A%
N 5%
B G-0%
0 oa%
O o0
J 99-00%

| Dxténiewr parcele

$ 5 2% 15 45 35 65 ] 8s 5
2 o ° 0 o 23 |1 s 3wz |t

Figure 17. Distribution of light to the soil, according to two different densities.
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10 Export data

10.1 Export order and planting file

Once the layout is finished, if you are okay with it, you can export your plot, tree positions, lines and
tree species.

rowet Elape Affuche

B2oEOo|%E

u" Q\ & Projet Eco2® [eco] - 129.7 ha - Tout en mémore - C: \Users\fsanti\Documents Fredenique Doc-IWRA Traval \Truc-ecoafiTne Liny
2020a RS et g Sy T
Graghioue x :_:] Lnnss et | & Expontation - ec0,2020a X
rememen e
Darrétre | Tampe (Ecoaf) Ponoms et ormat dexportation
Hauteur [ Temps (Ecoaf) B i Formats deponbles © Export Mlantaton Ecoaf v [
N [ Classes de dametre (Ecoaf) . [ R eecort Plany ey
I [ Clagses de hautewr Ecoaf) A . b, one |Export Plantation Ecoaf - RS “’”" e oy
Production arbres / Yesros (Ecosf) Page 1 T vt yge 6| | EXPOTe un fichier 3 plastafxport Production Ecoaf
Production ‘;:,: PRI (:?om 8 | Class . EcostPlamationExpdExport Shapefile Ecosf
ces | Temps ety e

Location | scosf sxtension gExport Synthise Ecoaf
Export fichver dagencement Ecoaf

Fchver cble

F @T-mk

(7] Ouwrr le fichier exporté dans e visu CSV

[T X Cn

Right-click on the year of your choice

Click Export in the list

In the Export - ecoXXX window, click the Available Formats field and select Export Planting
Ecoaf from the list.

Click the button Browse

QOO0
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Projet Etape Affiches Outils Aide

LB|E & o|%Ho

Proget BcoA® [aco] - 129.7 ha - Tout en mémore - C: Wsers{Sant Documerts Predenaue \Doc-INRA [Traesd Truc-ecosf Truc L iy

2 a &

= : "

Graghaque ® f =

ba-&'el'fum";:uﬁ S s

Hautewr | Temos (Ecoaf) Formats dsponbles Liport Mantation Looef -

s tre ficond) AT e ey

u:ud:::m::-zm aw ..n Export Plantation Ecoat F Sars F Liegre, ). Castelani F de Colgry |
Page | Paged Page3 Paged Page$ Page 6 | Dxporte un fchier de plartaton pour ute peroele Eccaf domee

:mhamﬂl:vw&wﬂ Closs - Ecoe®lantationEaport (1.0). Type | SOPormat

roduction epeces | Tenps (Ecoef) Locaton | ecow’ exfenson ioformas

# Exporter &epe - eco 20208 A
nma-@ Trucecosé vi 326 3
Fidtwer (bie
] True | —Aperge— ‘
& S o (e |
= EA Ourer b Fichomr exporte dans be vies C5¢
| (o] | e | [
Bresy -
i uu-mlmao Truc 1. plantation] O i m*
Docsvents  TVPECeSdher: ooz ins Schers v hevder
T

In the Export Step-ecoXXX window, in the field Search, choose your directory

In the File Name field, enter a name with the .plantation suffix

Click the button Browse

#. Exportation - eco.2020a X
Format d'exportation
Formats disponibles : Export Plantation Ecoaf v (:“

Export Plantation Ecoaf : F. Santi, F. Liagre, J. Casteliani, F. de Coligny
Exporte un fichier de plantation pour une parcelle Ecoaf donnée

Class : EcoafPlantationExport (1.0}, Type : IOFormat

Location : ecoaf.extension.ioformat

Fichier cible

Nom : Ec-INRA\Travaﬂ\Truc-ecoaf\Tmcl.plmtaﬁm f Parcourr {

[7] ©uvrir le fichier exporté dans le visu CSV

Ol Q/OKQ‘ % Annuler

The chosen name appears in the Name field.

° Press OK

If the "Open export file in CSV view" checkbox is ticked, the file is displayed.

5

D.5.5
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. Vi Fchuey TSV + [Buc] glantatien]

I ot b vousheer
Pebver - C:eralassiD: ooc lfn Pacs o
e ke sparny & bves
Les colorres sonl séoernies pur
@) Tindaten (vwgde (Portegde (O Space [DAte
Aoes
|® Wntwer parcale i | {
# senthant dore demid... Figue... T3ent... Dietarce ... Prpece N— Ty Mﬁﬂ.m%ﬂ Vove... Dar... Orc... Maute,.. Paite.,. Rypo... e W d
2 1994 TOOW_CATERORY_T0F, 0341|0409, 0. L1773, %3.0... 100995 |
(3 03 0041 mq 1778,
1 1< it 033444 04722 0 18,1, 145
1 e 4 1‘ B
1 2 s o o oa
1 EQ 5 e o a3
[} Sc 7 o o 9
1 &< a < a Q)
1 & a ©f a 0
1 < w 3 [
i s | w F_ i ¢ o 3
1 £h ) X E00WF L =8
1 b Y B1308  ECON_CATEGORY_TOH C g
. . - L daaanw e Camae aavsemny T . al Al auesal aavasie wnion e loares W

10.2 Export growth

Organize and work as you want in Excel, with all the information in detail.

T VPt S50 - farwvghel plruton] x
et oo ¥ | 2ot ]
Les cxtormes saed separers s |
M hbisce Dk ibaetwple Ofmas O Ase
'&u
!
0 { »
| ~
. B il L e L~ X JA B o e e o wle. . Matns joi) .
i i i a = v e r-’.’.:‘q e gﬁiiﬂ?hflnm @
4 3 | W cHos newmy 0N Lamul e iamn 1 o
) 1 N LmNG VIO G EXS amﬁguw nmum_ o
! | 2 e Mol esaN] Amal o mmns.m [
\ ® exadmriny  rsaisl amm o 11043 =
i y P mOs 4N um.- -mﬂmnmsu” X 1
! R mwnm ABIU‘ m’ 1
L}
1
1
1
1
L

10.3 Export of fruit production

D.5.5

Projet EcoAF [eco] - 10.46 ha - Tout en mé - C:\Users\marie\Documents\Travall\Stage\EcoAF Capsis\Fichiel

20002 - 20053 - 20102 - 201 Evolution Ctri+E
Intervention Ctrl+l
Résumé Ctri+H
Supprimer Etape Ctrl+D

v 95 Grouper
Pge 1 a2 Page 3 Poge s Pges oge o ol 3R
= Boite  outils Ctrl+B

4 Configurer Ctrl+G

o Right-click on the year of your choice

Click Export in the list
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# Export - Fruit.project.2044a X
Export format
Available formats : [Eooaf Production Export v ‘ 7}

Ecoaf Production Export | F Santi, F_ de Coligny
Exports a production file for an Ecoaf scene

Class . EcoafProductionExport (1.0), Type : /OFormat
Location : ecoaf extension. ioformat

Target file
me : 1ts\Travall\Stage\QGlS\Couche\Par0 Browse
6 Open the exported file in CSV viewer

O] xome || v

In the window Exportation - ecoXXX, click in the field Available format, in the list, choose
Ecoaf Production Export.

Click on the button Browse

Check the "Open export file in CSV view" box.

Press OK

# CSV File Viewer - [Production_export.plantation] X
File to be viewed -
File : mments\Travail\Stage\EcoAF Capsis eng\Export\Production_export.plantation.  Browse

| Flease check the column separator
Columns are separated by :
 ©Tab () comma () Semicolon () Space () Other

# EcoafProductionExport - Fn)ul19 11:05: 34ce

'# Donnees exprimees en kg - FriJul 19 11:05:34 ., I
7 Farcelle 6 !

1
# Espece —|2024 2625 (2026 2027 20282029 1203

M)O/ Pommier domestique (Malus domestica) / ...[0 1112 1336 |560 |653.3 (746.7 840
'PAR / Abricotier (Prunus armeniaca) / Faible / Ja... |0 124 (372 |620 [1033.3]1446.7 1186
PAV / Cerisier (Prunus avium) / Faible / Furtos (F) 0 34 [102 |170 283.3 [396.7 510
FPE / Pecher (Prunus persica) / Faible / Jaspi (F) 72 1216 360 (660 1960 126
PO / Prunier (Prunus domestica) / Faible / Jaspi ... {9 36 |72 108 |192 276 1360
‘PCO/ ‘Poiner commun (Pyms communis) [ Ealble 18 |54 90 [120 150 180
PAV/ Cerigier (Prunus svium) / Fort / Max 14(F0 14 49 |84  102.7 |121.3 140

i
|| 15 lines, right-ciick on the table to configure

| U o] e wo |

o In the window CSV File Viewer, click on the button Open pour afficher le tableau avec ECOAF.
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Info

You can also open it from Excel, as shown below.

A B C D E F G H J J K L M N o P Q R S 1
2024 2025 2026 2027 028 2029 X130 2031 2032 2033 2034 2035 2036 2037 2038 2030 2040 2041 2042
PAR / Abricotier (Prunus armeniaca) 0 O 114 228 658.7 1089.3 1520 2280 3040 2040 3040 3040 3040 3040 2040 3040 3040 3040 3040
PAV [ Carssier (Prunus avium) / Fort, 0 96 336 576 704 832 960 1200 1440 1632 1824 2016 2208 2400 2688 2976 3264 3552 3840
PPE [ Pecher {Prunus persica) / Fort, D 264 1012 1760 2493.3 3226.7 3960 3960 3960 3960 3960 3960 3960 3960 3784 3608 3432 3256 3080

¥ Espace

L O

10.4 Exit lines and trees

Projet EcoAF [eco] - 129.7 ha - Tout en mémoire - C:\Users\fsanti\Documents \Frederique \Doc-INRA \Travail\EcoAF \Test-EcoAl

220 || 200 ) W2o%a ]

O Right-click on the year of your choice

#. Exportation - eco.2040a X
Format d'exportation
Formats dpdnbles @Expor rt ShapeFie Ecoaf 1w | [0}

Export ShapeFile Ecoaf : F. de Coligny, F. Santi

Exporte un fichier ShapeFile pour une parcelle Ecoaf donnée
Class : EcoafShpExporter (1.0}, Type : IOFormat

Location : ecoaf extension.ioformat

Fichier cible
119-24\Exemples-EcoAF-2019-09-24\haie.sig | | Parcourir

Quuvrir le fichier exporté dans le visu CSV
el 0K || 3 Annuer || () Aide

In the window Exportation - ecoXXX, click on the field Formats disponibles, in the list, choose
Export ShapeFile Ecoaf.

Uncheck the "Open export file in CSV view" box, otherwise an error message will appear
(these are not tables, so the box is irrelevant).

OO O

Press OK
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| True1.5HP_Lines.dbf
| Truc1.5HP_Lines.fix
|| Truc1.SHP_Lines.prj
7 Truel.SHP_Lines.qis
1 Truc1.5HP_Lines
|| Truc1.5HP_Lines.shx
| True1.SHP_Parcel.dbf
| Truc1.5HP_Parcel.fix
| Truc1.5HP_Parcel.prj
] True1.5HP_Parcel.qgjx
1 Truc1.5HP_Parcel

| Truc1.5HP_Parcel.shx
7 Trucl.SHP_Trees.dbf
7 Truc1.5HP_Trees.fix
| Trucl.SHP _Trees.prj
| Truc1.5HP Trees.qix
] True1.5HP_Trees

1 Trucl.SHP_Trees.shx

Export Shapefile produces 18 files that can be used under your chosen name.
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10.5 Add lines and points

Projet  [dter Préftrences  [gtension Yectew Baster [ase do donndes  tenet  Mallage Jratement  Aide

W Gestornare des iounc e de donnees Cutel
Crter une couche

®RE NV

Apizaiet yre wihe velime e Moy

'i Agoster une couche raster...

egrer des couches et des growpes

Agacster depuis un fxchier de Defintion de Couche . B aoter un Matage
Q *Projet sant tare - QGIS
BRRe Qe x5 RAoBLEC @ E-a-gmEsis-g M-
aeV.Zie R 4 s, T B ® A BB
xptoratesr =
+CYT0 Q Gesmonnaite des SOUTces 0o Sonndes | Vectms
Margm poges ~
;o CEN -
N Ao
SR oY ® e Boees Qe selomes St STROD, doed, e
v DI
. 3 [ -
B Grofachape —
= S—

G
-
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In the top menu bar, click Layer, click in the list Add a Layer, and Add a Vector Layer.

In the Open GDAL-Managed Vector Data window, select the .shp files and click on the button
Open.

a Next to the Vector Datasets field, click the button with the 3 small dots.

Info

Parcel line and point colours: on export, the colours are random, but you can change them all in QGIS.
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10.6 Choosing the SCR for Your Dlapers
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In the Layers list, click on the parcel.

In the Projected list, click Lambert's Conformal Conic and Lambert-93

Press the button OK

° In the QGIS window, click on 2154 in the Filter field.

Warning! Red dot on the map

Your plot appears far from your starting point because the SCR is not defined.

D.5.5
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In the Layers window, change (if necessary) the order of the layers so that they all appear graphically
by dragging them.

For example, in the image above, when Parcelle Capture Parcel is at the top of the list, the dots don't
appear. And in the image below, Parcelle Capture Trees has moved to the top of the list, and the
dots appear.
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11 Save

D.5.5

11.1 Saving a project

3 . - 6
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wives [ Temps (Ecoef)
pspéces | Temps (Ecoaf)
Bureau
Documents
ORL-52TGRL82
lé o U Fver
Résesu Type de Scher

PacelePaads

Tous les fichiers

O Click on the icon Saving a project

LY Evegsve |

O In the Save As window, click in the Save in field and choose the folder in which to save.

O Name your project in the File Name field and click the button Save.

Project Name

Add the suffix ".project" to orient yourself

11.2 Re-open a project

This window appears when you start ECOAF:
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o In the Open Project window, select the project and click the Open button

D.5.5
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12 Example of project

A farm in south of France decided to plant 2 plots, as seen below, on the city of Taradeau (Fr-83):
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2,4m) 2,4m) X
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FARMING &
RN RGROFORESTRY SYSTEMS
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interface d'aménagement, extrait du mode d'emploi :
créer des lignes différentes...

[ MIXED
'\ FARMING &
~ AGROFORESTRY SYSTEMS

EcoAF allows to calculate the light competition according to a scale of our choice (10 m2 in our
case). Smaller is the definition of the scale, bigger is the calculation.
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Bilan radiatif juillet a septembre
Lumiére au sol
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Before planting, ECOAF allows to simulate different design to evaluate the impact on the light
competition. In this case, we simulate 2 orientations of lines: Noth/South and East/West.
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The impact is important regarding the light distribution.
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In combination with DiafNostic, we can simulate the harvesting time of the trees for timber production:

Arbre exceptionnel peut étre déclaré ors de la mesure 2

Echantiton mezaré

13 Discussions and perspectives

ECOAF is now available in 3 languages (French, English and Spanish). The models are operating
correctly and can assist with the project design of agroforestry. They are now suitable for use for the
advisor or the educator and can also be used by researchers to simulate the light competition
between trees and crops.

During the MIXED project, ECOAF was considerably advanced through adding new modules
including fruit tree production, hedges but above all the module for light competition using the
Samsara Light module, available in the CAPSIS platform
(https://capsis.cirad.fr/capsis/help en/samsaralight, Courbaud and al, 2003; Ligot and al, 2014).
During the co-development of these tools, many video conference sessions were carried out with
Julien Sainte-Marie and Thomas Aiguer (AgroParisTech Nancy) on the SimcopQual branching and
nodosity model, with Frédérique Santi (Inrae BioForA, Orléans) on the connection of the Ecoaf
agroforestry model to the Samsaralight library, with Benoit Courbaud (Inrae Lessem, Grenoble) to
add features in his multicriteria thinning tool (still ongoing), with Nicolas Martin (Inrae URFM,
Avignon) to continue the integration of the Sureau model in CAPSIS. fc-20.12.2021.

In ECOAF, tree growth is simulated by simple look-up tables that predict the size of a tree as a function
of its age, but it does not consider its environment. Furthermore, rule-based models are not able to
represent irregular systems such as scattered trees found in traditional AFS, or even in modern AFS,
when tree mortality creates random gaps in the initial pattern after a few years (Lemiere, 2023). To
model the growing of trees, an end-user can use an existing database or their own data (which
requires two field measurements on a plot of at least 10 years old). Further development would
improve this database.

During the Mixed project we also improved another tool — Diafnostic, which can help to provide better
information for the growth database. Diafnostic is a simple application, available on a phone, to help
the end-user measure the trees and share this data in a collective database for the whole of Europe.
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Diafnostic is available here, also in the 3 languages:

https://docs.models-agroforestry.eu/en/diafnostic/presentation/

The creation of such a database is a long-term project, supported by INRAE of Orleans (Frédérique
Santi) and Agroof (Fabien Liagre and Rémi de Chazelles). A measurement campaign has been
initiated during the last two years of the project and will continue for 5 years more.

Whilst the tools have received considerable improvements, one of the main limits of ECOAF is the
time it takes for a simulation, especially when the project aims to include a number of different tree
and shrub species. Another point to note is that all the trees are located with some geo-localised
data. A further step could be to realise the same design by clicking directly with the mouse on a map.
But in that case, we will have to connect all the modules from CAPSIS through the same method,
using different languages for programming. AGROOF is involved in a new project to think about how
to build a new model that is available easily online for farmers., and not only for researchers or
advisors.

In summary, this document provides a detailed overview of how to use the agroforestry models
developed within the MIXED project. The tools make progress towards being easier to use for the
end-user, but agroforestry planning can remain a complex process, with further development
required to make this process more accessible to farmers.
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