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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 DIAFnostic 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/ 

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


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

Page 3 of 74 

Contents 

1 Introduction ..................................................................................................................... 7 

2 Introducing EcoAF .......................................................................................................... 7 

2.1 EcoAF draws agroforestry plots ............................................................................... 7 

2.2 CAPSIS: A Shared Core and Modules ..................................................................... 7 

2.2.1 CAPSIS Presentation ................................................................................................... 7 

2.2.2 History of CAPSIS ........................................................................................................ 8 

2.2.3 Perspectives ................................................................................................................ 8 

3 Installation steps ............................................................................................................. 9 

To use the software, the following installation steps must be undertaken: .......................... 9 

3.1 Check the latest version of Java .............................................................................. 9 

3.2 Required Files.......................................................................................................... 9 

3.3 Install capsis-setup-date-version.jar ....................................................................... 10 

4 Growth models .............................................................................................................. 11 

4.1 Core growth model ................................................................................................ 11 

4.2 Diameter Increase for Addition (Double) Parameters - Plants ................................ 11 

4.3 When there is a diameter growth reference ........................................................... 12 

4.4 With two growth references in diameter ................................................................. 12 

4.5 Fruit Tree Production and Growth .......................................................................... 13 

4.6 Growth in height ..................................................................................................... 13 

4.6.1 Height at planting... .................................................................................................... 13 

4.6.2 … And over the years................................................................................................. 13 

4.7 Crown Shape ......................................................................................................... 14 

4.8 Productions ............................................................................................................ 15 

4.9 Aleas ..................................................................................................................... 16 

5 Import and prepare ....................................................................................................... 16 

5.1 Prepare a package through a CAP declaration online ............................................ 16 

5.2 Locating an agricultural plot through the RPG ........................................................ 17 

5.3 Download agricultural plots via IGN ....................................................................... 17 

5.4 QGIS Preparation .................................................................................................. 18 

5.4.1 1. Choice of plots ....................................................................................................... 18 

5.4.2 2. Plots = polygons drawn under QGIS ...................................................................... 18 

5.5 Creating a New Plot ............................................................................................... 20 

5.5.1 Stage 1 ...................................................................................................................... 20 

5.5.2 Step 2 ........................................................................................................................ 21 

5.6 Reshaping a plot .................................................................................................... 22 



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

Page 4 of 74 

5.7 Cutting out the plots ............................................................................................... 24 

6 New project ................................................................................................................... 25 

6.1 Start a project ........................................................................................................ 25 

6.2 Choose files ........................................................................................................... 25 

6.3 Import a new plot ................................................................................................... 26 

7 Plantation design .......................................................................................................... 30 

7.1 Choosing a plot ...................................................................................................... 30 

7.2 Layout Scenario Editor Interface ............................................................................ 31 

7.3 Finding the starting point and orientation of a straight line ..................................... 32 

7.4 Add Oriented Parallel Lines ................................................................................... 32 

7.4.1 Special Case No. 1: Lines on a QGIS location Map ................................................... 33 

7.4.2 Special case no. 2: Border to the first line of trees smaller than the headland (Tournière 
in french) ................................................................................................................................ 34 

7.5 Simple line: practice for creating hedges ................................................................ 35 

7.6 Lines in a row and gaps between lines .................................................................. 35 

7.7 Labels for lines....................................................................................................... 36 

7.8 Add Positions ......................................................................................................... 36 

7.8.1 Adding Standard Positions ......................................................................................... 36 

7.8.2 Adding Modular Positions ........................................................................................... 37 

7.8.3 Labels on positions .................................................................................................... 39 

7.9 Placing Trees on Positions .................................................................................... 39 

7.9.1 Addition - Duplicate Plants ......................................................................................... 40 

7.9.2 Addition of fruit trees .................................................................................................. 40 

7.9.3 Addition - Plants or trees (one measurement) ............................................................ 40 

7.9.4 Special case of trees already present, scattered in a meadow ................................... 41 

7.9.5 Addition - Plants or trees (two measurements) ........................................................... 42 

7.9.6 Re-use a Scenario ..................................................................................................... 42 

7.10 Plant on the edge or in staggered rows .................................................................. 44 

7.11 Accessories ........................................................................................................... 46 

7.12 Save the design ..................................................................................................... 48 

8 Growth results ............................................................................................................... 49 

8.1 Choose the number of years for the growth period ................................................ 49 

8.2 Graphs, example of diameter classes .................................................................... 50 

8.3 3D visualization ...................................................................................................... 52 

9 Shadow Cards .............................................................................................................. 53 

9.1 Create a Helioclim file ............................................................................................ 53 



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

Page 5 of 74 

9.2 Visualizing Light Distribution .................................................................................. 55 

9.3 Shading Parameters .............................................................................................. 56 

10 Export data ................................................................................................................... 58 

10.1 Export order and planting file ................................................................................. 58 

10.2 Export growth ........................................................................................................ 60 

10.3 Export of fruit production ........................................................................................ 60 

10.4 Exit lines and trees ................................................................................................ 62 

10.5 Add lines and points .............................................................................................. 64 

10.6 Choosing the SCR for Your Diapers ...................................................................... 65 

10.7 Final appearance of the plots ................................................................................. 66 

11 Save ............................................................................................................................. 67 

11.1 Saving a project ..................................................................................................... 67 

11.2 Re-open a project .................................................................................................. 67 

12 Example of project ........................................................................................................ 69 

13 Discussions and perspectives ....................................................................................... 72 

14 Bibliography .................................................................................................................. 74 

 

  



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

Page 6 of 74 

List of Figures 

Figure 1. ECOAF diameter/time graphic display ........................................................................... 11 

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. .............................................................................. 12 

Figure 3 .Diameter at age1 is randomly extracted according to a normal distribution .................... 13 

Figure 4 . Graphic display EcoAF Height/Time .............................................................................. 14 

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, pêcher: peach tree. ................................................................................... 15 

Figure 6; EcoAF graphical display Species/production time .......................................................... 15 

Figure 7. Single plantation at 2 and 10 years old                      Figure 8. Double planting at 2 and 10 
years ............................................................................................................................................. 16 

Figure 9. Example with two different distances (26 and 52 meters between every 2 tree lines)..... 36 

Figure 10. Planting module catalogue ........................................................................................... 38 

Figure 11. Planting module editor ................................................................................................. 38 

Figure 12. Modular position indicator ............................................................................................ 38 

Figure 13. Synthesis of a parcel .................................................................................................... 41 

Figure 14. Case of scattered trees. ............................................................................................... 42 

Figure 15. Example of exclusion results ........................................................................................ 47 

Figure 16. Final visualization of the project in 3D. ......................................................................... 52 

Figure 17. Distribution of light to the soil, according to two different densities. .............................. 57 

 

 

 

 

 

 

 

 

 

  



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

Page 7 of 74 

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-
sAFe 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. 

 

 

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 
quality (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 

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" 

 

 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: 

• two treeSpecies, vegetationSpecies text files (describing the species, already supplied 

through the installer) 

• 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 

  

https://capsis.cirad.fr/capsis/documentation/installation_guide
https://capsis.cirad.fr/capsis/help_en/ecoaf
https://docs.models-agroforestry.eu/en/ecoaf/
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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):  

 

3.3 Install capsis-setup-date-version.jar 

Perform the following 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: 

• Place your files in an area where you would be asked for a password 

• In the 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. 

  

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 0 (plantation) is 0. 

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 
1 to 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 age1 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 age1 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. 

 

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 age1 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 age1 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. 

Underestimated diameter 

Overestimated diameter 
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Figure 3 .Diameter at age1 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... 

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

• Fitters Addition - Plants or trees (one/two measurements): this is set at 0.5 m. 
• 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 = HG_interceptMiddle + circonférence_cm * HG_slopeMiddle 

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

 

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 (crownBaseHeightOverHeight 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: Maximum_radius_m = 
crownIntercept + crownSlope * (1- crownBaseHeightOverHeight ) * height_m 

• Diamond aspect of the crown, for all species: crownProfile 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 colorRGB (r,g,b). 
• An individual 1m high protection is drawn for each tree.Nuance for fruit trees: at Age=0, 

Radius_maximal_m = ¼ Length_houppier_m, linear up to 7 years and 
crownMaxDiameter(m), 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. 

 

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, pêcher: peach tree. 

 

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.  

                      

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/. 

 

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: 

• There may be a lack of agricultural land (not subsidized, for example). 

• 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 

 

 

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_GRAFÍTICAS 

and 5 for the ILOTS_ANONIMAS (islet = set of contiguous plots that are cultivated 

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

Note 

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

• 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 

 

 

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. 

 

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. 

1 

2 
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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. 

 

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 Stage 1 

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

 

Create a layer 

• Click on Layer, 

• Create a layer, 

• Choose New Shapefile Layer 

 

New shapefile layer 

• File name, choose the location of the file by clicking on the button with the 3 dots 

• File Encoding: UTF-8 

• Geometry type: Polygon 

• Additional Dimensions: None  

• and choose the Reference Coordinate System of your choice. 

 

Save the layer as 

• Save to selected location 

2 

1 

3 



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

Page 21 of 74 

5.5.2 Step 2 

Drawing the Plot 

Choose the background map 

 

Edit your plot 

 

 

Select by clicking 1 time 

 

Click the pencil for edit mode 

 

Click to add an entity 

  

2 
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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 
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Solution n°2 

 

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

 

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 

 

 

 

2 
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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  
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6 New project 

6.1 Start a project 

 

 

Click the first icon. 

 

In the New Project window, select EcoAF in Model. 

 

Click on Initialize 

6.2 Choose files 

 

Find files here > Installeur-ecoaf > data > ecoaf > treeSpecies et vegetationSpecies 

2 

1 

3 
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In Ecoaf layout file, select an existing file  

 

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. 

 

 

 

6.3 Import a new plot 

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

 

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

 

2 

3 

1 

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

 

Click on Open 

 

INFO 

 

 

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 

 

Click on Import ShapeFile to save the .inv layout file. 

 

2 

3 
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Select Save to in the working Folder  

 

In File Name, name the plot file Something1.inv to the layout file, which, to this step, will only 
contain information about the plot. 

 

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 Something1.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...). 

 

 

Click on Close and copy the imported file name in the field "Ecoaf layout file". 

6 

7 

8 
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The new layout file is displayed in the Ecoaf layout file. 

 

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. 

  

10 
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7 Plantation design 

7.1 Choosing a plot 

 

Click on the arrow 

 

Click on the plot surrounded by pink 

 

Press the button Add 

 

Info 

Use these icons to navigate through parcels 

 

2 
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7.2 Layout Scenario Editor Interface 

 

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. 

2 
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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. 

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

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

7.4 Add Oriented Parallel Lines 

 

 

Click the Add Lines button 

 

In the Available Dressers list, click Oriented Lines 

 

Click the button Select 

 

2 
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Click on the arrow 

 

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 

 

5 

4 
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• Field Angle: Enter the angle determined by an analysis in QGIS, decimal precision 
(e.g. 139.77). 

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

• 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 
(Tournière in french) 

 

By default Bordure à la première ligne d’arbres-Border to the first line is greater than or equal to 
Tournière-headland (example: 26m and 24 m): Tournière/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. 

 

 

Solution 1: Declare (for example) 5m for the Boundary at the first tree line (bordure à la première 
ligne d’arbres) and 5m for the Tournière / 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. 
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Solution nº2: Arrange a Single Line first, then arrange the Lines Sequence in parallel. 

7.5 Simple line: practice for creating hedges 

 

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

7.6 Lines in a row and gaps between lines 

 

• Distance(s) between two lines of field trees: All possible distances between lines. 

• 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: A B 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 will lead to A B B A B B A B B A. 

 Any line: Declare in full. 

Example: the plot contains 4 lines which I label SOMETHING dans l’agenceur de lignes. I put 
it alisiers (a), mûriers (m), chênes (c), pommiers (p). On the line T, I label with a m c p, and I 
write it all down m a c c p m c a… On the line R, I label apple trees differently depending on 
whether they are arranged as singles or doubles: p pp m p p p m p m m pp.  

• 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. 

 

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 

 

 

Click on the button Add Positions  

 

In the list Available dressers, click on Standard positions 

 

Press on the button Select 
 

1 
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• Field Spacing(s): The spacing between each position. Repeats to the end of the 
line. 

• 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 

 

Click the button Add Positions  

 

In the list Available dressers, click on Modulars positions 

 

Press the button Select 

 

 

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

• Button Module catalog: The module catalogue for creating, editing or deleting modules. 
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Figure 10. Planting module catalogue 

 

 

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: I label the positions 20%a1 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: I label with 0 but I wouldn't attribute 
any tree planter to 0, for example, I 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: 
Label m n s n et Spaces 2 5 5 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 

• 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. 

• 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. 

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

 

Click the button Add Trees 

In the list Available dressers, Click on Adder – Seedings 

Press the button Select  

2 
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7.9.1 Addition - Duplicate Plants 

 

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

• 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 = a fruit tree whose production is well known 

• Fields Min height and Max height: Planting dimensions, useful for the order file Export 
plantation 

• Button Choose: Type the abbreviation, vernacular or Latin name to find the species. 

7.9.2 Addition of fruit trees 

 

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) 

 

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

• Field Species/variety: Choose the species 
• Button Choose: Type a character string to find the species immediately. 
• 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 = ¼ 
Average (example 38 and 0.25 × 38 = 9.5). 

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

 

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

• Field Approximation: to fill in 

• 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. 

 

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) 

 

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 

 

Click the button Re-Use 

 

 

Click the button Export 2 

1 
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• Tabs Export and Import: Choose Export (this scenario) and later, in another plot, Import 

(this one or those in the library of examples). 

 

• File Name field: Use the suffix .reuse. The scenario only concerns the inside of the plot and 

not Borders or Accessories. 

Click on the button Save  

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

 

3 
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7.10 Plant on the edge or in staggered rows 

 

 

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. 

 

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). 

2 
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Can also be selected by segment number. 

 

 

 

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. 

 

 

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. 

 

1 
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7.11 Accessories 

 

 

Click on the button Add an accessory 

 

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. 

 

Click the button Select. 

 

 

Click the button Add or Edit Polygons. 
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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 

6 
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7.12 Save the design 

 

 

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. 
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8 Growth results 

8.1 Choose the number of years for the growth period 

 

 

 

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. 

2 
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8.2 Graphs, example of diameter classes 

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

 

 

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 

 

2 
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Press the button Configure 

 

 

Press the button Choose 
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8.3 3D visualization 

 

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. 

 

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

9.1 Create a Helioclim file 

• Calculating shading in a plot requires radiation data specific to that plot. 

• 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 

 

 

Add Add meteo data, indicate False 

 

Field End date, indicate 2006-12-31 

 

Field Time step, indicate Month  

 

Click on the button Process 2  
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https://www.soda-pro.com/help/helioclim/helioclim-3-overview
https://www.soda-pro.com/web-services/radiation/helioclim-3-archives-for-free
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 In window Result file, click on the mouse button and save, keeping only the location details: 
Helioclim_SaintJeanLeBlanc__lat47.893_lon1.936 (if you can't see the Process button on 
your small screen, press the interval key to access it!). 

 

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

  

The files are already present in the installer. 

5 
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9.2 Visualizing Light Distribution 

 

 

 Click in the list on Tool box 

 

In Available tools, click on Ecoaf Radioactive Balance 

 

Press OK  

 

Click the button Browse 

 

 

 

In the window Open, select the Helioclim file  

 

Press the button Open 
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Click the button Process 

 

9.3 Shading Parameters 

 

• 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. 

• 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. 

• 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. 

• Winter transparencies are indicated by crownOpennessWithoutLeaves in the treeSpecies 

file; they are equal to summer transparency for evergreen species, and by 0.9 otherwise. 

• 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. 

• The last Julian day is longer than the initial Julian day: the winter period cannot be defined at 

once but must be defined twice. 

  

3 
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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 

 

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

 

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. 

 

 

 

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 
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https://docs.models-agroforestry.eu/images/ecoaf_img/Image125_fr.jpg


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

Page 59 of 74 

 

 

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 

 

 

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 
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https://docs.models-agroforestry.eu/images/ecoaf_img/Image126_fr.jpg
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10.2 Export growth 

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

 

10.3 Export of fruit production 

 

Right-click on the year of your choice 

 

Click Export in the list 2 

1 

https://docs.models-agroforestry.eu/images/ecoaf_img/Image125_fr.png
https://docs.models-agroforestry.eu/images/ecoaf_img/Image126_fr.png
https://docs.models-agroforestry.eu/images/ecoaf_img/Image128_fr.jpg
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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  

 

 

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

3 

4 
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Info 

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

 

 

10.4 Exit lines and trees 

 

 

Right-click on the year of your choice 

 

 

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). 

 

Press OK 

1 
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https://docs.models-agroforestry.eu/images/ecoaf_img/Image129_fr.png
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Export Shapefile produces 18 files that can be used under your chosen name. 

https://docs.models-agroforestry.eu/images/ecoaf_img/Image113_fr.png
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10.5 Add lines and points 

 

 

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

 

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

 

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

 

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 Diapers 

 

 

In the Layers list, click on the parcel. 

 

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

 

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

 

Press the button OK 

 

Warning! Red dot on the map 

Your plot appears far from your starting point because the SCR is not defined. 
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https://docs.models-agroforestry.eu/images/ecoaf_img/Image134_fr.jpg
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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. 

 

10.7 Final appearance of the plots 

 

https://docs.models-agroforestry.eu/images/ecoaf_img/Image133_fr.png
https://docs.models-agroforestry.eu/images/ecoaf_img/Image133_0_fr.png
https://docs.models-agroforestry.eu/images/ecoaf_img/Image135_fr.png
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11 Save 

11.1 Saving a project 

 

 

 

Click on the icon Saving a project 

 

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

 

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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Tick Open an existing project 

 

Press OK  

 

 

 

In the Open Project window, select the project and click the Open button 
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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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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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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.  

 

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: 

 

 

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 (Lemière, 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.  

              

https://capsis.cirad.fr/capsis/help_en/samsaralight
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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.  

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